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PCT
ENTRADA EN FASE NACIONAL 2 Mo wo¥
SOLICITUD DE:
Xl Patente de Invencion. L] Patente de Modelo de Utilidad.
Xl Capitulo 1. O capitulo 1.
Nombre: BAXTER INTERNATIONAL INC.
y BAXTER HEALTHCARE S.A.
sociedades constituidas y existentes bajo
SOLICITANTE las leyes del Estado de Delaware y Suiza
(71) respectivamente.
Direccion: One Baxter Parkway,
Deerfield,
lllinois 60015,
Estados Unidos de América IDENTIFICACION
Y c.C. ] NIT ]
Hertistrasse 2, CE. D Otro D
Wallisellen, Cual
8304 Zurich, ,
Suiza Numero -
Domicilio: Deerfield,
llinois,
Estados Unidos de América
Zurich,
Suiza
Respectivamente
Nombre: EMILIO FERRERO IDENTIFICACION
Direccion: Carrera 42. No. 72-35 C.C. NIT O
Teléfono: 347 36 11
REPRESENTANTE|._ 211 86 50 C.E. ] Otro ]
O APODERADO |_* Cual
E-mail: clientes@cavelier.com ua
Domicilio: Bogota, Colombia. Numero 438.019 T.P 31.929
2. Freddy DESBROSSES
@ 1. Jean Luc TROUILLY gggg haut de sambre,
; uin,
133 rue Pierre Flamand, Bélgica
INVENTOR (ES) | 1420 Braine I'alleud, 9
(72) Bélgica 4. Christian MELIN
. 94 rue de paris,
3. Denis BONNQT 78470 Saint Remy les chevreuse,
10 rue de l'etriviere, Francia
78120 Rambouillet,
Bélgica

PCT (86)
Solicitud Internacional No. PCT/US2006/030058

[©)

Publicacion Internacional No. WQ 2007/016615 A1

Fecha: 2 de agosto de 2006
Fecha: 8 de febrero de 2007




CAVELIER ABOGADOS COLO 13936-841-013-6 1D-119897

71

Titulo (54)
@ PRODUCTOS MEDICOS Y FORMULACIONES PARENTERALES

> (CNew =@\\9 494

@ Clasificacién Internacional (51) A61J 001/000

X OXO O0000 XXOOX EDHQ'@

Prioridad | (33) Pais de Origen (32) Fecha (31) Namero de Solicitud
sik NolJ us 2 de agosto de 2005 60/704,555
Comprobante de pago No.: 08-11,294 Fecha: 11 de febrero de 2008
Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 501.000.00.
Comprobante de pago por reivindicacion de prioridad.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso.

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos)
Traduccion de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depésito del material biolégico.

Arte final 12x12

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el

extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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@ Solicito la concesion de la patente,

NOMBRE:

FIRMA :

EMlLIO EERRERO

é«/\_( P \ ‘{ o A e e T

C.C. 438.019 de Usaguén T.P. 31.929
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DOCUMENTOS ANEXOS

|
|
|
|
i
)
|

1. [X] Publicacion Internacional WO 2007/016615 A1
Descripcion:
Paginas 49 en el idioma original
Paginas 81 en espafiol
Reivindicaciones: Numero (s) 10

Figuras: Numero (s) 22
2. Forma PCT/ISA/210. Informe de Busqueda Internacional.
3. Extracto de publicacion.

(

@ NO SE REALIZARON MODIFICACIONES EN LA
FASE INTERNACIONAL
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POWER OF ATTURNEY

...............
...............................
..............................

............................

............

.............................................

por el presente conferimos poder a

GERMAN CAVELIER tpa. 832
GONZALO PERDOMO tpa. 831
EMILIO FERRERO tpa. 31929..............

.............................................

.............................................

y para obtener la proteccién de mi (nuestra) pro-
piedad industrial, a cuyo efecto autorizamos a
los dichos apoderados para que nos representen
ante cualesquiera entidades o personas, ejerzan
o no jurisdiccién, especialmente ante las del or-
den administrativo, contencioso-administrativo y
judicial, en todo lo concerniente a los siguientes
asuntos: a) Obtencién de patentes de invencién,
modelos y dibujos industriales; el registro de
marcas de fabrica, colectivas y de servicio; el de-
pésito de nombres comerciales y enseiias; su re-
novacién, traspaso, cambio de nombre o domi-
cilio, canceiacién voluntaria, y el registro de li-
cencias de uso de esos derechos; b) las acciones
de oposicidn, cancelacién, nulidad, medidas cau-
telares, concesién de licencias y en general los
juicios civiles, penales, administrativos o conten-
cioso-administrativos relacionados con estos de-
rechos; acciones y juicios que promovamos o se
nos promuevan; y c) para que en todos los
asuntos arriba determinados, puedan sustituir
este mandato, transigir, desistir, cancelar, reci-
bir, renunciar, aceptar notificaciones y nombrar
apoderados judiciales vy extrajudiciales.

junio 16 de 1993

1Mlinois 60015 E E.U.U.

.............................

Dadn y firmado hoy

Deerfield

en TTroLL L0 !

X (we), the undersigned BAXTER INTERNATIONAL
INC.,

...........................................

.............................................

.....................
...................
.......................................

.............................................

hereby grant to Messrs. Cavelier,

GERMAN CAVELIER, GONZALO PERDOMO ,
EMILIO FERRERO, LUZ CLEMENCIA DE
CARZ . e

Professional Cards Numbers: 832, 831, 31929,
and 23555 respectively, Domiciled at o

............................................

..........................................

and to obtain the protection of my (our) indus-
trial property, for which purpose we authorize
the said attorneys to represent us before any
authorities or persons, with or without jurisdic-
tion, specially those administrative, administra-
tive contentious and judicial, in all matters con-
cerning the following: a) Obtainment of patents,
models and designs; the registration of trade-
marks, collective and service marks; the deposit
of commercial names and ensigns; its renewal,
assignment, ¢hange of name or domicile, volun-
tary cancellation; and the registration of licen-
ses of use of the above rights; b) actions of op-
position, cancellation, nullity, infringement,
granting of licenses; and in general the civil, pe-
nal, and administrative suits relating to those
rights; actions and suits instituted by me (us) or
against me (us); and that in all the above mat-
ters they may substitute this Power of Attorney,
compromise, desist, cancel, receive, renounce,
accept notifications and appoint attorneys-in-
fact in or out of Court.

Given and signed this \m d6,.1993 ... ..
DEERFIELD, . ILLINOIS, . 60015, . USA

-----------

in

+ CoMo NOTA
- DE BOGOTA, MAGO €O '
: . NSTAR QU

r{; FOTOCOPIA COINCIDE CoN KL omg:;:n.?

e ALAVISTA

= Riie
SECREIARE vl

Bermarda R. de Martines
raductora e egnlerpre!e (9{:'::1':1‘
Resoluciin 683 innjnulicia 1994

Yy



LinpA 1ANuz! HESss

. LAKE COUNTY CLERK
18 NORTH COUNTY STREET Bemarda B de Mortines

WAUKEGAN. ILLINOIS 60085 gmr’ur,tnm e Jnlcr,mvfe G/icial
Resolucion 683 Minjusticia 1994

' ‘?Eé_}n_éral Services 708/360-3610 » Elections 708/360-6628 * Tax Extension & Redemption 708/360-6657

'STATE OF ILLINOTS)

) SS
COUNTY OF L A K E)

CERTIFICATE OF AUTHORITY 'gc{"? \\
B0

N

o, B
5

<

I, Linda Ianuzi Hess, County Clerk of Lake County in the Sfﬁﬁgrof A
Illi@é;%;twhiCh Oﬁfic ,is an office of record having a seal, cettify ™’
that _ (@M /' - by whom the foregoing or
- .a exed documgnt was notarized, was, on the 42 day of
. / l/“l/' v 19%70, appointed a Notary Public in and for the
Coﬁnty of Lake, State of Illinois and that as such, full faith and
credit is and ought to be given to this Notary's official

».
i

* " attestations. In testimony whereof I have affixpd my signature C?d;
" the seal of this office this _/ 2 day of : » 19_/7 7
1 ) 7
B .l'
_ Certification not velid unless the seal LINDA IANUZI HESS
. of Lake County, Illinois is affixed, LAKE COUNTY CLERK

*13.20R 127/R9




Eonaadois Zomeral do Colombia

122 SOUTH MICHIGAN AVENUE, SUITE 1441
CHICAGO, ILLINOIS 60603

TEL (312) 341-0658 FAX (312} 341-1980

No./é/(j/ §?>

Chicago, JUN 251383
“ El muscrito cénsul Gene'ral de {:olombia, CERTIFICA que el sefior
.' vﬁ%‘(ﬁ W% %w/quien autoriza el presente documento,
ejercia legalmente, en” 1la fechg alls ‘expresada, las funciones de
v/ec 4"‘4/5‘\—— ole.e. %W\ y que la firma y sello que
' . <

en el documento aparecen COmMO Ssuyos fon los qua usa y acostumbra en sus actos

oficiales, de acuerdo con el regisf.ro que se lleva en este consulado.

El c6nsul no asume responsabilidad alguna por el contenido del documento.

PARGADO IMPUESTO DE TIMBRE
us$ 6.00 (Seis d&lares)

c;lxs”b 1985 (Quings amsﬁm ARES w;

oD RO SERTIRID %Mkf M‘éd

3 IA TERESA GO fia w.&.x‘.zf f
Encargada de Funciones consu es

L CIRCULO
AR QUE LA/
ON EL ORIGINAL
A LA VISTA

7 DE BOGOTA, HAGO [

ON

'fvmocopu COINCIDE ¢ M
QUE HE TENMIDN

, ,,omr."m;mw "?0‘ ERC
LNOTARID




CERTIFCADO NOTARIAL (CORPORACION)

NOTARIAL CERTIIICATE (CORPORATION)

Lsteses Unidos de Américo

Condco de ke
Ertodo de t1linois s
Floy 06 de _junio........... de 19 93

compEntesit, A Garard.Sieck . ...oceeee.. . a quien

~oro1c0, quien, debidomente juramentado, decla.
W o diie que €l s _sybSecretaria

o BAYTER.INTERNATAONAL . AINC ..ot
mpohia, nombrada en el documento que ante-

c. 12, una corporacién organizada conforme alas
leyes del Estodo de  Delaware

doriciliudo en la civdad de. Deerfield ... ...
Estedode | 1110n0is,. Eablola Y
golmante constiluido para un perfodo de, duro-
tion que oun no ho terminado, que el decloronte
514 outorizado por dicho compafifa pora conierir
rste poder y que el sello estompado por él ol pid de
ol noder, en nombre y en representacion delo ex-
“nesuda compofila, es el sello social de ella.

Li suscrito Notario ha visto los estatutos de incor-
oracion. himodos en__ poapfieldeeeceeeerseaecaeces
Fsladode __ 1linois.......... con fecho
ock-19/31..Y certifica que de conlormidad con
i~ legisiocion de dicho Estodo la anterior declara.
.6n juromentada es pruebo suficiente deque los
h2chos sobre que ella versa son ciertos o verdode-
vos, de io cuol da le.

Notary Public (Notorio Publico)

............................

o

|

Unitad Stotes of America
State of

ILLINOIS sS:
County ol LAKE
On this____16th ......day ol June,.......... 19.93...

personolly come A GERARD. SIECK..:reroeeereeeeee:
known to me, who being by me duly sworn did de-

pose and soy that he is the _ ASSISTANT. .SRCRETARY
of BAXTER INTERNATIONAL..INC.

...................................................

the Compony named within, o Corporation orgo-
nized under the lows of the State o perapare
domiciled at the City of __DEERFIELD

..................

........................................

nure not yel expired, thot the deponent is authori-
zad by said Compony to confer this Power ol
Auorney, and thot the seal ollixed hereunto by the
deponent in the nome ond on beholt of said Cor-
poration is the Corporate seol thereof.

The undersigned Notary Public hos seen the Ar-
ticles of Incorporation of said Corporotion execute.
Ol .. DEEREIEID......csueee State ol IIIINOIS........
under date of _qcT. . 19,..1a3end heteby ceriil s
thot under the lnws of said State the foregoing aci.
nowledgment is a sullicient proof that the facts
therei conlained o1e true, which the attests,

"OFFICIAL SEAL”
Mary H, Cross
| Notary Public, State of Ninois

‘E My Commissicn Expires 6/26/94

e e T Y

Fiernavdn R, de Martinez
gmrlndnm e r”nlrrrvn'n (;fv'r,l-ﬂ[

JUAN MANUEL 26T
NOTARIG
S D

i

W
S

2 RE Gina

- -
R .
AR AR N



TRADUCCION OFICIAL No. 8.90.93 de un documento escrito en
inglés el cual para su identificacién se sella con el sello del
Traductor al mismo tiempo que la presente. Esta traduccidén ha
sido preparada por Bernarda R. de Martinez, Traductora Oficial
debidamente reconocida por el Ministerio de Relaciones
Exteriores y aprobada por el Ministerio de Justicia de Colombia

mediante Resolucidn No. 683 de 1991.

(Se traducen sellos Y legalizaciones que aparecen a
continuacidn de un Poder escrito en inglés y espafiol otorgado
por la sociedad BAXTER INTERNATIONAL TINC., a favor de 1os
Doctores GERMAN CAVELIFR, GONZALO FERDOMO, EMILIO FERRERO Y LUZ
CLEMENCIA DE PAEZ). )

Dado y‘firmado hoy 16 de junio de 1993, en Deerfield, Illinois,
Estados Unidos de América, por el sefior A. GERARD SIECK,

ASSISTANT SECRETARY

CERTIFICADO NOTARIAL (SOCIEDAD) en inglés y espafiol referente a

la existencia Y representaciodn de la sociedad ;g;
- w
INTERNATIONAL INC., expedido en la Ciudad de Deerfield é;:%'stada
(" o
de T1linois, Estados Unidos de América, el 19 de ocltUflire.de
=<
1993, == 80
e ) T
. r - m '_
(Firmado), Mary H. Cross, Notario Publico =L =

P
( £ ROt

D SExre ol

TA, HAsg Xra

Cross, Notario Publico, Estado de I]11n01§ggl>l§1~01;;;§ﬁ"i’:

f/26/94

CERTIFICACION

LINDA IANUZI HESS



ESCﬁIBANO DEL CONDADO LAKE

18 NORTH COUNTY STREET

WAUKEGAN, ILLINOIS 60085

Servicios Generales 708/360-3610 * Elecciones 708/360-6628 *

Prérrogas y Redenciones de Impuestos 708/360-6657

ESTADO DE ILLINOIS )
) SS
CONDADO DE LAKE )

CERIFICADO DE AUTORIDAD

Yo, Linda Ianuzi Hess, Escribano de Condado del condado de Lake
en el Estado de 1Illinois, cuya oficina es wuna oficina de
registro que tiene un sello, certifico que Mary H. Cross quien
ha notarizado el documento anterior o adjunto, "era el 26 de
junio de 1990, Notario Publico nombrado en y para el Condado de
Lake, Estado de Illinois y como tal, todas sus certificaciones
deben ser reconocidas. En testimonio de lo cual he firmado vy
estampado el sello de esta oficina hoy junio 17 de 1993,

(Firmado): LINDA IANUZI HESS

ESCRIBANO DEN. CONDADO
(Sello seco en relieve que dice): SELLO OFICTIAL COND
ILLINOIS
(Impreso): Esta certificacion no es valida a menos qu ﬁsbréé'él
sello del Condado Lake, Illinois

(Impreso): 113-208 12/89

CONSTAE QUE LA b

(En espafnol): Legalizacién de 1la firma qu@ ' ﬂme@hmm@?r

p
el CONSULADO GENERAL, DE COLOMBIA EN CHICAG
No. 1610/93, de fecha junio 29 de 1993,

) JUANMANUFLBOTE o;LQNA !
Maria Teresa Gonzalez, Encargada de Pgﬂgxone @6nsulg;‘s

R S
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Pagados Impuesto de Timbre y Derechos Consulares por valor de
veintiun ddlares.

(Sello Consular en tinta que dice): CONSULADO GENERAL DE
COLOMBIA * CHICAGO *

Lhegalizacidn de la firma que antecede hecha por el MINISTERIO
DE RELACIONES EXTERIORES DE COLOMBIA bajo el WNo. 481652 de
fecha 5 de agosto de 1993, firmada por el sefior Nelson Séanchez

“ Torres, Jefe Legalizaciones.

Es traduccién fiel y completa de 1a cual se deja copia en los
. archivos de esta oficina para su confrontacidn y a la cual me

remito.

Bogota, agosto 9 de 1993

COLO 5873-702-001-4 | /

BRM-27 /|

o m@&f

- @ 7 &) ﬂeﬂmn[n (R ([e eWnrtmez

grae[ucinm e egnler,wele ﬁfv’m’n(
Resolucibn 483 Minjusticia 1994
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TRADUCCION OFICIAL No. 08.03/00 preparada por Marfa Elvira
Martelo, Traductora Oficial aprobada por el Ministerio de Justicia
mediante Resolucidn 2879 de 1995 y reconocida por el Ministerin de

Relaciones Exteriores.

MODIFICACION A LA TRADUCCION OFICIAL No. 8.90.93. REALIZADA POR

BERNARDA R. DE MARTINEZ CON FECHA 9 DE AGOSTO DE 1993.

Se modifica especificamente lo que se subraya en la siguiente

transcripcidén de la parte de la traduccidén que corresponde al

CERTIFICADO DE AUTORIDAD otorgado por el Escribano del Condado de
Lake, la cual dice asi: "“Yo, Linda Ianuzi Hess, Escribano de
Condado del Condado de Lake en el Estado de Illinois, cuya oficina
es una oficina de registro que tiene un sello, certifico que Mary

H. Cross quien ha notarizado el documento anterior o adjunto, era

el 26 de junio de 1990, Notario Piblico nombrado en v para todo el

Condado de Lake, Estado de 1Illinois y como tal, todas sus

certificaciones deben ser reconocidas. En testimonio de lo cual,

he firmado y estampado el sello de esta oficina hoy junio 17 de

1993".

PARA QUE AHORA SE LEA AST: ;‘”5233":3.270 e L LHCULD

- DE BOGOTA, HAGO CONSTAR QUE LA ol
FOTOCOHA COINCIUE CON EL ORH:IN‘L;J
GUE HE TENIDO A LA VISTA

Yo, Linda Tanuzi Hess, Escribano de C@ ado-del Condadd A«
2\ FEB 2008

el Estado de Illinois, cuya oficina eg

..JQAJMANUEft '
tiene un sello, certifico que Mary Hi CrosgNO nmbaﬁgbtarlzado

PRE ottt SR

el documento anterior o adjunto, fue nombrada el 26 de junio de

1990 un Notario Piblico en v para todo el Condado de Lake, Estado

de Illinois y como tal, a todas sus certificaciones deben ser
reconocidas. En testimonio de lo cual, he firmado y estampado el

sello de esta oficina hoy junio 17 de 1993.



.{Al dorso) Legalizacidén de la firma que antecede expedida por el
MINISTERIO DE RELACIONES EXTERIORES bajo el No. 481652 del 5 de

agosto de 1993, firmada por el Jefe de Legalizaciones.

Es traduccidén fiel de la cual se deja copia en esta oficina para

su confrontacidén.

COLO WPCL 5873-702-001-4

MAR.13/00

ana=
= DUSQONNM:
MARIA ELVIRA MARTELO
Traductora e Interprete Oficlal

Inglés - Espafiol - inglés
Ras. No. 2879 Min. Justicia
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(21)7400175 CAVE UC

.

" Senor Jefe de la

DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio
E. S. D.

Poderdante: BAXTER INTERNATIONAL INC.

Poder conferido el: 16-06-93

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
principal del poderdante arriba mencionado atentamente
manifiesto a Usted que sustituyo el poder conferido en el
doctor EMILIO FERRERO, Abogado con Tarjetq Profesional

No. 31.929, con todas las facultades que me fueron conferidas.

Hago la anterior sustitucidn conforme al articulo 66 del
Cédigo de Procedimiento Civil ya que 1los otros sustitutos
faltan en este momento.

Senor Jefe,

Y S5
*GERMAN CAVELIER

\?3\’“(

. & ’ d
' ~ . )
3 - . o —_—
R CAVELIER
- - i .
TeLeraxt (57 (s‘|}1seéso oo i . ABOGADOS CORREO ELECTRONICO MUNDIAL: CAVE
. TELEFONO (57) (1) 2120100
Tetex: uuocm@co : EDIFICIO SISKI m
CARRERA 49' No. 72-35 Caates: CAVELEYES
IR BOGOTA 8, COLOMBIA

T.P.A. No. 832
C.C. No. 2.877.924 de Bogota

Acepto:
g o G
% ; Al
:{c_ § fird -vy,”
¥ DE BOGOTA, HAGO GONSTA l:dtu:: 4 EMILIO FERRERO
_ﬁ FOTOCOPIA COINCIOR CON £y O &l L
5 °“"'"‘"'°°Ah\v" . T.P.A, N2 31.929
.C% No. 438.019 de Usaquén
o 'y
JUAN MANUEL BOTERG wi Ritig ;
e NOTARIO g R
s SRS R RN el Lo
2e-780-2 :

CAVELIER ABOGADOS NIT. 860.041.367-3
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“

CAVELIER

ABOGADOS

EDIFICIO SISKI
CARRERA 4a N° 72-35
PBOGOTA, 8 - COLOMBIA

192

7

o> A

RatificaciAin 'y Poder con autenticacién
notarial y Apostille para patentes, modelos de utilidad,
disefios industriales, marcas de fabrica, nombres comerciales,
ensefias, nombres de dominio, lemas comerciales, licencias.

Representacian,

Representation, Ratification and Power-of-Attorney with
notarial authentication and Apostille for patents, utility
models, industrial designs, trademarks, commercial names,
trade emblems, domain names, slogﬂs, licenses.

REPRESENTACION, RATIFICACION Y PODER

‘ REPRESENTATION, RATIFICATION AND POWER-
OF- ATTORNEY

Yo (nosotros), abajo firmado (s)/I (we), the undersigned

18227
11439

BAXTER HEALTHCARE S.A.

domiciliado (s) en/of _Hertistrasse 2,

CH-8304 Walliselien, SUIZA

por el presente ratificamos la _solicitud de patente que se tramita en el
expediente N°_06.127.737

Emilio FERRERO
como agente oficioso ante _la Division de Nuevas Creaciones

presentada por

en _Bogota, Colombia

el .

por cl presente nombramos a EMILIO FERREROQ, tpa. 31929;
GONZALO PERDOMO, tpa: 831; LUZ CLEMENCIA DE PAFZ,
tpa. 23555: y GERMAN CAVELIER, tpa. 832, domiciliados en la
Carrera 4" N° 72-35, Bogntiq, Colombia, en obcedecimiento a lo
dispuesto en el paragrafo lo del Articulo 543 del Cédigo de

Comercio, el primero como principal y los demas como suplentes, en
su orden, como mis (nuestros) representantes en todos los asuntos de
propiedad industrial con facultad para recibir notificaciones y nombrar
apoderados judiciales o extrajndiciales. FEl primer representante
suplente reemplazara al principal en caso de ausencia o impedimento
temporal o definitivo de aquél. La misma regla se aplicara cuando cl
scgundo representante suplente haya de reemplazar al primero, o el
tercero al segundo. En tales casos, el representante principal, o el
primero, o segundo suplente, en su caso, o ambos, declarardn su
intencion de no ejercer la representacion mediante declaracion
autenticada por Notario Piblico en Colombia, o por Notario u otro
Funcionario Publico, o Cansul de Colombia, en ¢l extranjero; y si se
tratare de impedimento, con ¢l certificado respectivo. Si alguno de los

nombrados faltare definitivamente. ¢l siguiente tomara su lugar.

© CAVELIER ABOGADOS
WPPODED1-192 (MINUTA 12.1.1.2.10.r)

hereby ratify the _patent application under File N° 06.127.737

filed without a Power of Attorney by ___Emilio FERRERO
before

“Divisién de Nuevas Creaciones”

in __Bogotd, Colombia
on December 20, 2006.
and do herehy appoint EMILIO FERRERO, tpa. 31929, GONZALO
PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAELZ, tpa. 23555
and GERMAN CAVELIER, tpa, 832, domiciled at Carrera-4® N® 72-
35, Bogota, Colombia,

in duc compliance with the terms of
Paragraph 1st. of Article 543 of the Commercial Code, the first as
in the order of their
appointment, as our representatives for all industrial property matters

principal and the others as alternates,

with facuity to receive notifications and to appoint attorneys in and
out of Court, The first alternate shall replace the principal in case of
his ahsence or of temporal or definitive impediment. The same rule
will apply when the second alternate representative is to replace the
first one, or when the third is to replace the first or second alternates
in their turn, or bo&h -Hé-them, second. In such caqes the principal
representative, n&\gmﬂﬂ;ﬂ‘ ;’;’@tg r-»,,v,*?t,e,',',tm

representatives ti)rougﬁ@, ;}e,cl‘zl;dﬁﬂ‘r wen bé t

Colombia, or &
Colombian C

ot to act as

tary Pubhc in

he definitely
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L. cesare la ansencia o impedimento del representantc principal,
2 su primero o scgun(lo suplentes, en su caso, podran ejercer la
Jresentacion, en su orden, uno u otros segun el caso, asumiéndola
or el solo hecho de ejercerla, cesando en ese momento el ejercicio de

«a representacion por el primero, segundo o tercer suplente en su caso.

Ademas.  conficro (conferimos) poder a los abogados arriba
nombrados, para obtener la proteccion de mi (nucstra) propiedad
industrial y contra la competencia desieal, a cuyo efecto autorizo
(amos) a los dichos apoderados para que me (nos) representen ante
cualesquiera en}idades o personas, ejerzan o no jurisdiccion,
especialmente ante las del orden administrativo,
contencioso_administrativo y judicial, asi como los tribunales de
arbitramento, en todo lo concerniente a los siguientes asuntos: a)
Obtencion de patentes de invencion, modelos de utilidad y disefios
industriales; el registro de marcas de f{abrica, colectivas, defensivas, de
servicio, lemas comerciales, nombres comerciales, ensenas, nombres
de dominio, variedades vegetales y denominaciones de origen; su
renovacion, traspaso, cambio de nombre o domicilio, cancelacion
voluntaria; y el registro de licencias de uso de esos derechos; b) Las
acciones de competencia desleal, proteccion del consumidor,
oposicinnes u observaciones. cancelacion  administrativa o judicial,
nulidad, medidas cautelarcs, concesidn de licencias, la tutela, la
proteccion de secretos industriales, y en general los juicios civiles,
penales, administrativos o contencioso-administrativos relacionados
con estos derechos; acciones y procesos que promovamos o se hos
promuevan. Y para que en todos los asuntos arriba determinados,
puedan sustituir este mandato, transigir, conciliar, admitir los hechos
del proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos
de agentes oficiosos.

Dado v firmado hoy/Given and signed this 7 - ¢t v~ ¢}

When the ahsence or impediment of the principal representative, or
of the first or second alternate in their turn ceases, the representation
can be taken again in their sequence, by the principal, the first or
second alternate depending on case, and the mere fact or its exercise
will suffice. The exercise of the representation by the first, second or
third alternates in their turn shall end at such time.

In addition, we grant a Tower of Attorney in favor of the above-
named attorneys-at-faw so that they may obtain the protection of my
(our) industrial property and against the unfair competition, for
which purpose 1 (we) authorize the said attorneys to represent me
(us) before any authorities or persons, with or without jurisdiction,
specially those administrative, administrative contentious and

judicial, as well as before Arbitration Court, in all matters concerning

the following: a) Ohtainment of patents, utility models and industrial
designs: the registration of trademarks, collective, defensive and
service marks. slogans, commercial names, trade emblems. domain
names, vegetal varietics and denominations of origin; its renewal,
assignment, change of name or domicile, voluntary cancellation; and
the registration of licenses of use of the above rights; b) Actions of
unfair competition, protection to the consumer, oppositions or
observations, administrative or Court cancellation, nullity,
infringement. granting of licenses, the action for writ mandamus. the
protection of trade scerets, and in general the civil. penal, and
administrative  suits rciating to those rights; actions and suits
instituted by me (us) or against me (us). And that in all the above
matters they may substitute this Power of Attorney, compromise,
conciliate, admit the facts of the case, desist, cancel, receive, resign,
and ratify acts done by representatives without a power of attorney.

enfin _ Juicbt J. L)} .
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Ignacio Martine? de Lecea

R. Bingge@natnrc
Director of Tax, Europe
Baxter Healthcare SA
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QUE HE TENIDO A A VISTA
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Official Certification

Seen for authentication of the signatures in front, affixed by

- Rebecca Elaine Binggeli-Wacaser, born 1st of November 1969, citizen of the United
States of America, residing at Balstrasse 43, 8194 Hintwangen, who ispersonally
known to us,

- Ignacio Martinez de Lecea, born 19th February 1971, citizen of Spain, residing at
Brandschenkestrasse 72, 8002 Zurich,

who, according to our electronic data recall of today (state of data: 8th February, 2007, are
entered in the Commercial Register with the right to sign jointly by two for the

Baxter Healthcare SA, having its registered domicile in Wallisellen, Switzerland.

The signatures have been acknowledged in our presence by the authorized agent, Miss
Martina Salomo, who is personally known to us.

Wallisellen, 8th February, 2007

Wﬁﬂ\j—wy/ TSELLEN

Roran/d Furrer Deputy Notary
public
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TéADUCCTON OFTICIAL 082/2007 DE UN DOCUMENTO ESCRTITO EN INGLES vV
EN RSPANOI. DE ACUERDO CON EI, CUAL, BAXTER HEALTHCARE S.A., EMPRESA
DOMICILIADA EN HERTISTRASSE 2, CH-8304 WALLISELLEN, SUIZA
RATIFICA LA SOLICITﬁD DE PATENTE QUE SE TRAMITA EN EL EXPEDIENTE
No. 06.127.737, PRESENTADA POR EMILIO FEFERRERO COMO AGENTE
OFICIOSO ANTE LA DIVISION DE NUEVAS CREACIONES EN  BOGOTA,
COLOMBIA Y OTORGA PODER A EMILIO FERRERO, TPA 31929, GONZALO
PERDOMO, TPA 831; LUZ CLEMENCIA DE PAEZ, TPA 23555 Y A GERMAN
CAVFLIER, TPA 832.

EXPEDIDO Y FIRMADO HOY 7 DE FERRERO DE 2007 EN 7URICH, SUIZA POR
IGNACIO MARTINEZ DELECEA ABOGADO SOCIETARIO Y POR R. BINGGELI,
DIRECTOR DE IMPUESTOS, EUROPA, BAXTER HEALTHCARE S.A.

CERTIFICACION OFICIAL

Visto para la autenticacidén de las firmas en el anverso, fijadas

por -

REBECCA ELAINE BINGGELI-WACASER, nacida el primero de noviembre

de 1969, ciudadana de los Estados Unidos de América, residente en
Ralstrasse 43, 8194 Hiintwangen, a quien conozon parsonalmente

IGNACIO MARTINEZ DE LECEA, nacido el 19 ‘de feprero de 1971,

ciudadano espafiol, residente en Brandschenkestrasse- 72, 8002

Zurich

(8 de febrero de 2007) se encuentran regi

Baxter Healthcare SA,

Wallisellen, Suiza.
Sus firmas han sido reconocidas en nuestra presencia por 1la
agente autorizada, sefiorita Martina Salomo, a quien conocemos
personalmente.

Wallisellen, 8 de febrero de 2007.

Firmado: RONALD FURRER, notario piblico suplente

=4

16



NéTARIA DE WALLISELLEN

Bel Nr. 165/6

CHF 50.-

Nota de apostilla en espafiol #3170/2007 del 9 de febrero de 2007.
Firmado: I Scharer.

COL0O-13936-841-009-4

WPCT.002G ID 8719

Bogotd, 11 de abril de 2007.
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[0003] Frequently the prescription to be administered to a patient is comprised of
components which will are not compatible for long storage periods. One method of
overcoming this limitation is to combine or compound the components just prior to
administration. Such compounding may be accomplished manually or with automated
compounders. However such a combination method is time consuming, may give rise to
errors in formulation and increases the risks of contamination of the final mixture.

[0004] To overcome the drawbacks of long term incompatibility and reduce the risks of
compounding, flexible containers can be formed with multiple chambers for separately
storing medical solutions. These bags are formed with frangible connections or peal seals
which provide for mixing of the all the contents of the chambers by manipulation of the
connections or seals. A drawback of utilizing such multi-chamber containers is that one is
restricted to the formulation which are provided by the supplied components and proportional
amounts which are housed in the various chambers. When seeking to address the needs of
varying patient populations, particularly fluid restricted populations, such restriction may
hinder the ability to utilize such a containers, cause use of only a portion of the contents of
such a container or cause multiple versions of such containers to be stored. )

[0005] As described previously, flexible containers having multiple chambers such as
multi-chamber bags have separation means that permit communication and mixing of the
separately stored components or solutions. Some such multiple chamber containers utilize
frangible valves while others use a score line or line of weakness in the barrier separating the
chambers to effect mixing of the separately stored components. Still others use tear strips or
tear tabs. More advantageous multi-chamber containers in terms of cost and ease of use are
of the type which include peel seals formed by heat or radio frequency sealing of the two
sheets of thermoplastic material that comprise a flexible bag to define multiple interior
chambers. The heat seal provides a barrier that is resistant to unintentional opening forces
but is openable with the application of a specific force. These types of multiple chamber
containers are disclosed in U.S. Patent No. 6,319,243 which is incorporated herein by
reference.

[0006] Plastic containers such as those just discussed however can also present unique
issues which must be addressed. One possible issue is that heat sterilization such as
autoclaving can affect certain plastic materials used to form the container and/or the heat seal
separating the chambers. Another possible issue is that certain plastic materials are
permeable to atmospheric oxygen and may inadequately protect oxygen sensitive solutions or

components. Yet another is that certain fat soluble or lipophilic solutions or components may
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Medical Products and Parenteral Formulations

This application claims the benefit of U.S. Provisional Application Serial Number 60/704,555
filed on August 2, 2005.

BACKGROUND OF THE INVENTION
[0001] The present invention is directed generally to medical solutions, containers for

storing medical solutions and oxygen indicators for detecting the presence of oxygen in a
medical container. More particularly, the present invention is directed to ready-to-use ternary
parenteral nutritional formulations for certain patient populations, particularly fluid limited
populations, the container systems for long-term storage and selective administration of such
formulations and oxygen indicators for such container systems. More specifically, the
present invention is directed to such formulations being stored in flexible containers having
multiple chambers for isolated long-term storage of the various nutritional components of
such formulations, oxygen indicators for alerting healthcare professionals of an oxygen
compromised container and containers facilitating selective sterile admixing into a ready to
infuse formulation and administration of such formulation. Even more specifically, the
invention is directed to multi-chamber containers allowing selective admixing of two or more
solutions contained in the chambers such as nutritional solutions of lipids, carbohydrates,
amino acids and electrolytes and oxygen indicators able to withstand heat sterilization and
having acceptable storage characteristics.

[0002] Medical solutions such as parenteral and enteral nutrient solutions, dialysis
solutions, pharmacological solutions, and chemotherapy solutions are routinely stored in a
variety of containers made of glass or plastic. While glass containers offer many benefits
such as gas impermeability and virtually complete compatibility with medical solutions, glass
containers are heavy, easily broken, difficult to handle and can release aluminum into the
solutions. As a result, more and more medical solutions are being stored in plastic containers.
Flexible containers such as bags made from plastic films have gained increased acceptance.
{0003] Frequently the prescription to be administered to a patient is comprised of
components which will are not compatible for long storage periods. One method of
overcoming this limitation is to combine or compound the components just prior to

administration. Such compounding may be accomplished manually or with automated
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[0003] Frequently the prescription to be administered to a patient is comprised of
components which will are not compatible for long storage periods. One method of
overcoming this limitation is to combine or compound the components just prior to
administration. Such compounding may be accomplished manually or with automated
compounders. However such a combination method is time consuming, may give rise to
errors in formulation and increases the risks of contamination of the final mixture.

[0004] To overcome the drawbacks of long term incompatibility and reduce the risks of
compounding, flexible containers can be formed with multiple chambers for separately
storing medical solutions. These bags are formed with frangible connections or peal seals
which provide for mixing of the all the contents of the chambers by manipulation of the
connections or seals. A drawback of utilizing such multi-chamber containers is that one is
restricted to the formulation which are provided by the supplied components and proportional
amounts which are housed in the various chambers. When seeking to address the needs of
varying patient populations, particularly fluid restricted populations, such restriction may
hinder the ability to utilize such a containers, cause use of only a portion of the contents of
such a container or cause multiple versions of such containers to be stored. )

[0005] As described previously, flexible containers having multiple chambers such as
multi-chamber bags have separation means that permit communication and mixing of the
separately stored components or solutions. Some such multiple chamber containers utilize
frangible valves while others use a score line or line of weakness in the barrier separating the
chambers to effect mixing of the separately stored components. Still others use tear strips or
tear tabs. More advantageous multi-chamber containers in terms of cost and ease of use are
of the type which include peel seals formed by heat or radio frequency sealing of the two
sheets of thermoplastic material that comprise a flexible bag to define multiple interior
chambers. The heat seal provides a barrier that is resistant to unintentional opening forces
but is openable with the application of a specific force. These types of multiple chamber
containers are disclosed in U.S. Patent No. 6,319,243 which is incorporated herein by
reference.

[0006] Plastic containers such as those just discussed however can also present unique
issues which must be addressed. One possible issue is that heat sterilization such as
autoclaving can affect certain plastic materials used to form the container and/or the heat seal
separating the chambers. Another possible issue is that certain plastic materials are
permeable to atmospheric oxygen and may inadequately protect oxygen sensitive solutions or

components. Yet another is that certain fat soluble or lipophilic solutions or components may
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[0003] Frequently the prescription to be administered to a patient is comprised of
components which will are not compatible for long storage periods. One method of
overcoming this limitation is to combine or compound the components just prior to
administration. Such compounding may be accomplished manually or with automated
compounders. However such a combination method is time consuming, may give rise to
errors in formulation and increases the risks of contamination of the final mixture.

[0004] To overcome the drawbacks of long term incompatibility and reduce the risks of
compounding, flexible containers can be formed with multiple chambers for separately
storing medical solutions. These bags are formed with frangible connections or peal seals
which provide for mixing of the all the contents of the chambers by manipulation of the
connections or seals. A drawback of utilizing such multi-chamber containers is that one is
restricted to the formulation which are provided by the supplied components and proportional
amounts which are housed in the various chambers. When seeking to address the needs of
varying patient populations, particularly fluid restricted populations, such restriction may
hinder the ability to utilize such a containers, cause use of only a portion of the contents of
such a container or cause multiple versions of such containers to be stored. )

[0005] As described previously, flexible containers having multiple chambers such as
multi-chamber bags have separation means that permit communication and mixing of the
separately stored components or solutions. Some such multiple chamber containers utilize
frangible valves while others use a score line or line of weakness in the barrier separating the
chambers to effect mixing of the separately stored components. Still others use tear strips or
tear tabs. More advantageous multi-chamber containers in terms of cost and ease of use are
of the type which include peel seals formed by heat or radio frequency sealing of the two
sheets of thermoplastic material that comprise a flexible bag to define multiple interior
chambers. The heat seal provides a barrier that is resistant to unintentional opening forces
but is openable with the application of a specific force. These types of multiple chamber
containers are disclosed in U.S. Patent No. 6,319,243 which is incorporated herein by
reference.

[0006] Plastic containers such as those just discussed however can also present unique
issues which must be addressed. One possible issue is that heat sterilization such as
autoclaving can affect certain plastic materials used to form the container and/or the heat seal
separating the chambers. Another possible issue is that certain plastic materials are
permeable to atmospheric oxygen and may inadequately protect oxygen sensitive solutions or

components. Yet another is that certain fat soluble or lipophilic solutions or components may
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[0003] Frequently the prescription to be administered to a patient is comprised of
components which will are not compatible for long storage periods. One method of
overcoming this limitation is to combine or compound the components just prior to
administration. Such compounding may be accomplished manually or with automated
compounders. However such a combination method is time consuming, may give rise to
errors in formulation and increases the risks of contamination of the final mixture.

[0004] To overcome the drawbacks of long term incompatibility and reduce the risks of
compounding, flexible containers can be formed with multiple chambers for separately
storing medical solutions. These bags are formed with frangible connections or peal seals
which provide for mixing of the all the contents of the chambers by manipulation of the
connections or seals. A drawback of utilizing such multi-chamber containers is that one is
restricted to the formulation which are provided by the supplied components and proportional
amounts which are housed in the various chambers. When seeking to address the needs of
varying patient populations, particularly fluid restricted populations, such restriction may
hinder the ability to utilize such a containers, cause use of only a portion of the contents of
such a container or cause multiple versions of such containers to be stored. )

[0005] As described previously, flexible containers having multiple chambers such as
multi-chamber bags have separation means that permit communication and mixing of the
separately stored components or solutions. Some such multiple chamber containers utilize
frangible valves while others use a score line or line of weakness in the barrier separating the
chambers to effect mixing of the separately stored components. Still others use tear strips or
tear tabs. More advantageous multi-chamber containers in terms of cost and ease of use are
of the type which include peel seals formed by heat or radio frequency sealing of the two
sheets of thermoplastic material that comprise a flexible bag to define multiple interior
chambers. The heat seal provides a barrier that is resistant to unintentional opening forces
but is openable with the application of a specific force. These types of multiple chamber
containers are disclosed in U.S. Patent No. 6,319,243 which is incorporated herein by
reference.

[0006] Plastic containers such as those just discussed however can also present unique
issues which must be addressed. One possible issue is that heat sterilization such as
autoclaving can affect certain plastic materials used to form the container and/or the heat seal
separating the chambers. Another possible issue is that certain plastic materials are
permeable to atmospheric oxygen and may inadequately protect oxygen sensitive solutions or

components. Yet another is that certain fat soluble or lipophilic solutions or components may
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not be compatible with certain plastic materials. For example, lipid formulations such as
Lipid emulsions used in parenteral nourishment cannot be stored in certain plastics because it
can leach out some plastic material from the container. The lipid emulsion would be
contaminated and the plastic containers integrity can be compromised.

[0007] Lipid emulsions are generally one component of a parenteral nutritional solution
(PN). Ternary parenteral nutritional formulations are used to provide all the nutritional
components required by a patient. These PN formulations include also a carbohydrate
component, an amino acid component, vitamin, trace element and electrolytes components.
Because of various incompatibilities, nutritional components of PN formulations are prime
examples of medical solutions that cannot be stored long term as a mixture in a ready-to-use
state. They can only be combined in a relatively short time period prior to administration.
[0008] The individual constituents of each component should be determined by the
nutritional recommended requirements of the particular patient population to be treated. For
example, PN formulations for adult patients may have different constituents in each
component or at least different amounts of each constituent than PN formulations for infants.
Moreover, preparation of the separate components of PN formulations for premature infants,
neonatal patients or small children presents unique problems. For one, the volume of fluid
that may be infused into such patients is relatively small. Seeking to provide all of the
desired nutritional components in such a low volume is extremely difficult. For example, the
concentration ranges for individual constituents of certain component solutions must be
narrowly constricted. In addition, some of the individual cbnstituents are either
interdependent or incompatible if present in certain fofms and concentrations. For example,
the breadth of the acceptable concentration range for magnesium for a premature infant is
about 0.2 mmol. In other words, the difference between the lowest acceptable concentration
of magnesium and the highest acceptable concentration of magnesium is 0.2 mmol. In
addition, there is a limit to the amount of chloride a premature infant can tolerate; so in an
attempt to provide the required amount of certain electrolytes such as magnesium and
calcium as a chloride, the chloride maximum may be exceeded. Furthermore, electrolytes
such as calcium and phosphate may be incompatible in certain concentration levels.

[0009] Also, storing the components of a PN formulation in a single or multi-chamber
plastic container for sterile mixing to form the PN formulation also presents unique problems.
As already discussed above, the lipid component is incompatible with certain plastic material.
In addition, some of the components are sensitive to oxygen which can permeate through

certain plastics. Overwraps or overpouches are typically used to restrict the ability of oxygen
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to get to the multi-chamber containers; however, the overwrap may still allow a small amount
of oxygen to diffuse through. In addition, the overwrap may develop a leak which would
allow an excessive amount of oxygen to be exposed to the container. Such a leak may not be
visible and the presence of such oxygen needs to be indicated to the health care provider.

While oxygen indicators exist they appear to not be able to withstand heat sterilization and
still function properly after prolonged storage. In other words, the oxygen indicator should
be able to indicate the presence of oxygen (oxidized form or positive result) such as with a
change in color that is distinguishable from the condition indicating a lack of presence
oxygen (reduced form or negative result). Additionally, the oxidized and reduced colors of
the indicator should not fade or alter after prolonged storage so as to create uncertainty as to
the result.

[0010] Furthermore, certain amino acids with thiol function, such as cysteifxe or acetyl-
cysteine can form hydrogen sulfide as a decomposition product during sterilization. An
excessive level of hydrogen sulfidle may negatively affect some of the nutritional
components. Moreover, while the all the separately stored components are mixed to form the
final PN fermulation prior to administration, there are circumstances when it is undesirable to
include one or more of the components found in one of the chambers in the final solution.
For example, it may be desirable to not include the lipid component in the final solution for
infants under septic status, coagulation abnormalities, high bilirubin level or for other
reasons.

[0011] Therefore, there is a need for a flexible multiple chamber container that facilitates
selective opening of one but not another frangible barrier, less than all the frangible barriers
or the frangible barriers in a sequential manner.

[0012] There is also a need for individual components of a PN formulation that meets the
recommended volume and nutritional requirements for certain patient populations and in
particular infants or small children at different stages of development,

[0013] In addition, there is a need for means of providing a reliable indicator that
atmospheric oxygen may have contaminated the contents of the container, a low level of
hydrogen sulfide in case the formulation contains cysteine or derivatives amino acids and an
oxygen absorber to eliminate residual oxygen in the overpouch. It would be desirable to
provide absorbers and/or indicators that can withstand heat sterilization and prolonged

storage and still possess the ability to indicate that an unacceptable amount of oxygen has
been exposed to the container.
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SUMMARY OF THE INVENTION
[0014] In a first aspect of the present invention a sterilized medical product for a pediatric

patient population is provided. The sterilized medical product comprises: a) a polymeric
container having first and second chambers positioned at opposing lateral ends of the
container and at least one additional chamber positioned between the first and second
chambers, a first frangible barrier separating the first chamber from the at least one additional
chamber and a second frangible barrier separating the second chamber from the at least one
additional chamber; b) a carbohydrate formulation housed in the first chamber; ¢) an amino
acid formulation housed in the at least one additional chamber and having cysteine at a level
appropriate for pediatric nutrition; d) a lipid formulation housed in the second chamber; and
e) electrolytes included in one or both of the carbohydrate and amino acid formulations,
wherein activation of all the frangible barriers produces a total nutritional formulation. |

[0015] The sterilized medical product disclosed in the first aspect of the present invention
wherein the electrolytes are included in the amino acid formulation and the total nutritional
formulation includes from about 35 to about 200 grams of one or more carbohydrates, from
about 8 to about 30 grams of one or more amino acids, from about 6 to about 30 grams of one
or more lipids, from about 3 to about 50 mmol of sodium, from about 3 to about 35 mmol of
potassium, from about 3.5 to about 4.5 mmol of calcium, from about 3.5 to about 8.5 mmol
phosphorus, from about 0.5 to about 3 mmol of magnesium, and from about 7.5 to about 75
mmol of chloride.

[0016]1 The sterilized medical product disclosed in the first aspect of the present invention
wherein the carbohydrate formulation includes glucose at a concentration of from about 30%
to about 70%.

[0017] The sterilized medical product disclosed in the first aspect of the present invention
wherein the lipid formulation has a concentration of from about 10 to about 30% and includes
a mixture of olive oil and soybean oil.

[0018] The sterilized medical product disclosed in the first aspect of the present invention
wherein the amino acid formulation has a concentration of from about 3 to about 10%.

[0019] The sterilized medical product disclosed in the first aspect of the present invention
wherein the amino acids include isoleucine, leucine, valine, lysine, methionine,
phenylalanine, threonine, tryptophane, arginine, histidine, alanine, aspartic acid, cysteine,

glutamic acid, glycine, proline, serine, tyrosine, ornithine, and taurine.
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[0020]1 The sterilized medical product disclosed in the first aspect of the present invention
wherein the multiple-chamber bag has a volumetric capacity of about 300 ml and provides
one day of nutritional needs for a preterm infant.

[0021] The sterilized medical product disclosed in the first aspect of the present invention
wherein the polymeric container includes a first longitudinal end and a second longitudinal
end opposite the first longitudinal end, the first end having a hanger portion and wherein the
at least one additional chamber has a longitudinal length substantially less than a longitudinal
length of at least one of the first and second chambers such that rolling the container from the
first longitudinal end facilitates selective activation of the first and second frangible barriets.

[0022] The sterilized medical product disclosed in the first aspect of the present invention
wherein the total nutritional formulation includes from about 8.5 to about 10.5 grams of
amino acids, from about 36 to about 44 grams of glucose, from about 6.2 to about 8.3 grams
of lipids, from about 3.5 to about 7 mmol of sodium, from about 3.5 to about 7 mmol of
potassium, from about 2 to about 6 mmol of calcium, from about 2 to about 6 mmo} of
phosphate, from about 0.7 to about 2 mmol of magnesium, and not more than about 17 mmol
of chloride.

[0023] The sterilized medical product disclosed in the first aspect of the present invention

wherein the first chamber houses about 80 ml of the carbohydrate formulation, the at least
one additional chamber houses about 160 ml of the amino acid formulation, and the second
chamber houses about 60 m! of the lipid formulation.

{0024] The sterilized medical product disclosed in the first aspect of the present invention
wherein the total nutritional formulation includes about 9.4 grams of amino acids, about 40
grams of glucose, about 7.5 grams of lipids, about 6.4 mmol of sodium, about 6.2 moles of
potassium, about 1.3 mmol of magnesium, about 3.8 mmol of calcium, about 3.8 mmol of
phosphate, about 7.5 mmol of acetate and about 9.3 mmol of chloride.

{00251 The sterilized medical product disclosed in the first aspect of the present invention
wherein the multiple-chamber bag has a volumetric capacity of about 500 ml and provides
one day of nutritional needs for a child between full term and two years old.

[0026] The sterilized medical product disclosed in the first aspect of the present invention
wherein the total nutritional formulation includes from about 11 to about 15 grams of amino
acids, from about 70 to about 85 grams of glucose, from about 14 to about 17 grams of lipids,
from about 10 to about 13 mmol of sodium, from about 10 to about 13 mmol of potassium,

from about 2.7 to about 3.6 mmol of calcium, from about 3.9 to about 4.9 mmol of
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phosphate, from about 1.4 to about 1.8 mmol of magnesium, and not more than about 30
mmol of chloride.

[0027] The sterilized medical product disclosed in the first aspect of the present invention
wherein the first chamber houses about 155 ml of the carbohydrate formulation, the at least
one additional chamber houses about 221 ml of the amino acid formulation, and the second
chamber houses about 124 ml of the lipid formulation.

[0028] The sterilized medical product disclosed in the first aspect of the present invention
wherein the total nutritional formulation includes about 13 grams of amino acids, about 77.5
grams of glucose, about 15.5 grams of lipids, about 11.8 mmol of sodium, about 11.4 moles
of potassium, about 1.6 mmol of magnesium, about 3.1 mmol of calcium, about 4.4 mmol of
phosphate, about 7.5 mmol of acetate and about 14 mmol of chloride.

{0029] The sterilized medical product disclosed in the first aspect of the present invention
wherein the multiple-chamber bag has a volumetric capacity of about 1000 ml and provides
one day of nutritional needs for a child between the ages of two to eighteen years old.

[0030] The sterilized medical product disclosed in the first aspect of the present invention
wherein the total nutritional formulation includes from about 21 to about 25 grams of amino
acids, from about 170 to about 210 grams of glucose, from about 25 to about 31 grams of
lipids, from about 40 to about 50 mmol of sodium, from about 28 to about 36 mmol of
potassium, from about 3.4 to about 4.2 mmol of calcium, from about 6.4 to about 8.0 mmol
of phosphate, from about 2.3 to about 2.9 mmol of magnesium, and not more than about 60
mmol of chloride.

[0031] The sterilized medical product disclosed in the first aspect of the present invention
wherein the first chamber houses about 383 ml of the carbohydrate formulation, the at least
one additional chamber houses about 392 ml of the amino acid formulation, and the second
chamber houses about 225 mi of the lipid formulation.

{00321 The sterilized medical product disclosed in the first aspect of the present invention
wherein the total nutritional formulation includes about 23 grams of amino acids, about 191.5
grams of glucose, about 28.1 grams of lipids, about 45 mmol of sodium, about 32 moles of
potassium, about 2.6 mmol of magnesium, about 3.8 mmol of calcium, about 7.2 mmol of
phosphate, about 35 mmol of acetate and about 43 mmol of chloride.

[0033]1 1In a second aspect of the present invention a sterilized medical product for a
pediatric patient population is provided. The sterilized medical product comprises: a) a
polymeric container having first and second chambers positioned at opposing lateral ends of

the container and at least one additional chamber positioned between the first and second
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chambers, a first frangible barrier separating the first chamber from the at least one additional
chamber and a second frangible barrier separating the second chamber from the at least one
additional chamber; b) about 80 ml of a carbohydrate formulation housed in the first
chamber, the carbohydrate formulation including about 50% glucose solution; c) about 160
m! of an amino acid and electrolyte formulation housed in the at least one additional chamber
and having cysteine at a level appropriate for pediatric nutrition, the amino acid and
electrolyte formulation including a solution of sodium, potassium, magnesium, calcium,
phosphate, acetate, chloride and about 5.86% of amino acids; and d) about 60 ml of a lipid
formulation housed in the second chamber and including 12.5% lipids; wherein activation of
all the frangible barriers produces a total nutritional formulation providing one day of
nutritional needs for a preterm infant.

[0034] In a third aspect of the present invention a sterilized medical product for a
pediatric patient population is provided. The sterilized medical product comprises: a) a
polymeric container having first and second chambers positioned at opposing lateral ends of
the container and at least one additional chamber positioned between the first and second
chambers, a first frangible barrier separating the first chamber from the at least one additional
chamber and a second frangible barrier separating the second chamber from the at least one
additional chamber; b) about 155 ml of a carbohydrate formulation housed in the first
chamber, the carbohydrate formulation including about 50% glucose solution; ¢) about 221
ml of an amino acid and electrolyte formulation housed in the at least one additional chamber
and having cysteine at a level appropriate for pediatric nutrition, the amino acid and
electrolyte formulation including a solution of sodium, potassium, magnesium, calcium,
phosphate, acetate, chloride and about 5.86% of amino acids; and d) about 124 ml of a lipid
formulation housed in the second chamber and including 12.5% lipids; wherein activation of
all the frangible barriers produces a total nutritional formulation providing one day of
nutritional needs for a child between full term and two years old.

{0035] In a fourth aspect of the present invention a sterilized medical product for a
pediatric patient population is provided. The sterilized medical product comprises: a) a
polymeric container having first and second chambers positioned at opposing lateral ends of
the container and at least one additional chamber positioned between the first and second
chambers, a first frangible barrier separating the first chamber from the at least one additional
chamber and a second frangible barrier separating the second chamber from the at least one
additional chamber; b) about 383 ml of a carbohydrate formulation housed in the first

chamber, the carbohydrate formulation including about 50% glucose solution; ¢) about 392
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ml of an amino acid and electrolyte formulation housed in the at least one additional chamber
and having cysteine at a level appropriate for pediatric nutrition, the amino acid and
electrolyte formulation including a solution of sodium, potassium, magnesium, calcium,
phosphate, acetate, chloride and about 5.86% of amino acids; and d) about 225 ml of a lipid
formulation housed in the second chamber and including 12.5% lipids; wherein activation of
all the frangible barriers produces a total nutritional formulation providing one day of

nutritional needs for a child between the ages of two to eighteen years old.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036]1 FIG. 1 is a plan view of one embodiment of a 300 ml container of the present

invention.

[0037] FIG. 2 is a cross sectional view of the container of FIG. 1;

{0038] FIG. 3 shows a typical rolling method for opening all the seal of a container
having multiple chambers.

[0039] FIG. 4 is a plan view of the container of FIG. 1 after activation of peel seals;
{00401 FIG. 5 is a plan view of one embodiment of a 500 m! container of the present
invention.

{00413} FIG. 6 is a plan view of one embodiment of a 1000 ml container of the present
invention.

[0042] FIG. 7 is a plan view of another embodiment of a container of the present
invention.

[0043] FIG. 8 is a plan view of another embodiment of a container of the present
invention

[0044] FIGY is a plan view of another embodiment of a container of the present
invention.

[0045] FIG. 10 is a cross sectional view of one embodiment of a flexible film material
used to construct the container of the present invention.

f0046] FIG. 11 is a cross sectional view of one embodiment of a flexible film material
used to construct the overpouch of the present invention.

{00471 FIG. 12 is a graph representing Absorbance Units over time of the first and second
embodiments of oxygen indicator stored at three different temperature conditions.

[0048] FIG. 13 is a graph of the optical densities of one embodiment of an oxygen

indicator of the present invention.
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[0049] FIG. 14 is a graph of Absorbance Units over time of one embodiment of an
oxygen indicator of the present invention fit in an exponential curve. ,
[0050] FIG. 15 is a graph representing Absorbance Units over time of one embodiment of
an oxygen indicator of the present invention stored at three different temperature conditions.
[0051] FIG. 16 shows the colors of the reduced form of samples of an oxygen indicator of
the present invention stored at 25 °C / 40% RH and categorized by Pantone® references.
[0052] FIG. 17 shows the colors of the reduced form of samples of an oxygen indicator of
the present invention stored at 30 °C/ 35% RH and categorized by Pantone® references.
{00531 FIG. 18 shows the colors of the reduced form of samples of an oxygen indicator of
the present invention stored at 40 °C / 25% RH and categorized by Pantone® references.
[0054] FIG. 19 shows the colors of the reduced form of samples of an oxygen indicator of
the present invention after illumination of 2000 lux with a daylight tube for 30 days at 25 °C
and categorized by Pantone® references.

[0055]1 FIG. 20 shows the colors of the oxidized form of samples of an oxygen indicator
of the present invention stored at 25 °C / 40% RH and categorized by Pantone® references.
[0056] FIG. 21 shows the colors of the oxidized form of samples of an oxygen indicator
of the present invention stored at 30 °C / 35% RH and categorized by Pantone® references.
[0057] FIG. 22 shows the colors of the oxidized form of samples of an oxygen indicator

of the present invention stored at 40 °C / 25% RH and categorized by Pantone® references.

DETAILED DESCRIPTION OF THE INVENTION
[0058] In one embodiment of the present invention, there is provided a flexible multiple

chamber container for separately storing medical solutions prior to use and facilitates
selective activation of the frangible barriers separating the chambers. The container is
preferably constructed to permit the storage of aqueous or lipid formulations inthout the
leaching issues discussed above and to facilitate selective opening of the frangible barriers
separating the chambers.

[0059] FIG. 1 illustrates one embodiment of a multiple chamber container of the present
invention. Preferably, the container 10 which is configured as a bag includes three adjacent
chambers or chambers 12, 14, and 16. Chamber 12 is located at a lateral or side end 18 and
chamber 16 is located at an opposite lateral or side end 20. The three chambers 12, 14, and
16 are preferably designed to hold aqueous solutions and/or lipid emulsions. As illustrated in

FIG. 1, container 10 has a total fluid capacity of 300 ml with chamber 12 having a fluid
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capacity of 80 ml, chamber 14 having a capacity of 160.and chamber 16 having a capacity of
60 mi.

[0060] Preferably, frangible barriers or openable seals 22 and 24 are used to separate the
chambers. FIG. 2 shows a cross-section of container 10 and illustrates how the openable
seals 22, 24 separate the formulations contained in chambers 12, 14, 16. The openable seals
may be in the form of peel seal or frangible seals. The openable seals permit formulations to
be separately stored and admixed just prior to administration thereby allowing storage in a
single container of formulations which should not be stored as an admixture for an extended
period of time. Opening of the seals allows communication between the chambers and
mixing of the contents of the respective chambers. While containers having frangible seals
are known, it is very difficult if not impossible to selectively open only one or less than all
the seals using the typical method of rolling the multi-chamber bag. Selective activation of
the seals is desirable because there are occasions when one of the formulations of a three
formulation container is not to be administered. The selective opening of the seals will be
discussed in more detail below.

[0061] Container 10 also preferably includes ports 26, 28, and 30 at the bottom end 32 of
the container to provide communication with chambers 12, 14, and 16 respectively. One or
more of the ports can be constructed for use as an additive port to allow the addition of
materials such as micronutrients and/or can be constructed as administration ports.
Preferably, the port 28is administration port and includes a membrane that can be pierced by
a cannula or spike of an administration set to deliver the contents to a patient and port 26 is
for additions. In an alternate embodiment, there are two administration ports 28, 30 such that
the admixture of formulations housed in chambers 12, 14 such an admixture of amino acid
and glucose solution can be administered separately or at a different rate from the formulation
housed in chamber 16 such as a lipid emulsion if desired.  Of course, any number of ports
can be used. In addition, the ports may be positioned in any number of ways; however it is
preferred that the access ports are located on the same end of the container to permit more
efficient manufacturing and filling of the chambers. In a further embodiment, one of the
seals 22, 24 is made openable or peelable while the second seal is made permanent. This
allows two of the chambers to be mixed while one of the chambers stays separated
permanently. The admixture and separated solution may then be administered separately
without requiring selective activation of the openable seals. Administration ports are then

provided on two of the chambers such that one administration port is provided so that the
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chamber separated by the permanent seal may be administered while a second administration
port is provided to allow the admixture to be administered.

[0062] At the top end 34 of the container 10, preferably opposite end 32 where the
administration port(s) are located, there is provided a hanger portion 36 which in the
embodiment shown in FIG. 1 is a flap having a centrally located hole 38 for hanging the
container. The flap 36 defines a border 40 of the upper end of all the chambers 12, 14, and
16. The central portion 42 of the hanger flap 36 preferably extends a substantial distance
towards the bottom end 32 of the container 10, more preferably about one-fourth the
longitudinal length L of the container 10 and even more preferably about one-third of the
length L of the container 10. Preferably, the flap 36 extends a greater distance towards the
bottom end 32 at least at the central chamber 14 and can also extend a greater distance
towards the bottom end 32 at the central chamber 14 and at one of the other chambers 12, 16.
This extra extension of the flap 36 with respect to center chamber 14 results in chamber 14
having a shorter longitudinal length than the longitudinal length of lateral or side end
chambers 12, 16. The longitudinal length of central chamber should be from about two-thirds
to about three-guarters the longitudinal length of at least one of the lateral end chambers.
This configuration allows for selective opening of the seals as will be discussed below. The
longitudinal length of the chambers is measured from their respective top borders to their
respective bottom borders. For curved or irregular borders the longitudinal length is the
average of the longitudinal lengths taken continuously across the border.

[0063] Before addressing how the configuration of the chambers 12, 14, 16 and/or hanger
flap 36 facilitates selective opening of the seals 22, 24 chambers it would be instructive to
describe the typical method of opening the seals 22, 24.

{0064] FIG. 3 illustrates the typical rolling method of opening the seals 22, 24 to mix the
contents of chambers 12, 14, and 16. The hanger flap 36 or top end 34 is rolled over itself in
a squeezing motion. In multi-chamber bags where all the chambers extend substantially the
same distance from their respective bottom borders to their respective top borders, rolling the
bag would pressurize all the chambers too much risking unintended activation of the wrong
seal. Also, multi-chamber bags having a central chamber that extends a greater distance from
its bottom border to its top border than the other lateral end chambers, rolling of the bag
would pressurized the central chamber and randomly activate one or more seals bordering the
central chamber. Multi-chamber containers of the present invention however include

chamber arrangements to facilitate selective activation of the seals.
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{00651 In container 10, chamber 14 does not extend as far towards the top end 34 as do
chambers 12 and 16, i.e. chamber 14 is about three-fourths the longitudinal length of the
other chambers 12, 16; therefore rolling the bag from the top end 34 only pressurizes
chambers 12 and 16. . In order to selectively activate only one of the seals 22, 24, only the
end chamber adjacent to the seal desired to be activated is squeezed with a continuation of the
rolling motion. Because of the extend of the banger flap 36, the central chamber 14 is not
pressurized preventing the activation or partial activation of the second peel seal. Further
rolling and squeezing of the opposite lateral end chamber would activate the other seal. In
this manner sequential activation of the seal is possible with containers of the present
invention. Accordingly, the formulation which on occasion may not be administered should
therefore be housed in one of the chambers located at the lateral ends of the container.

[0066] Specifically, if the user wanted to activate only seal 24, the user may start rolling
the bag 10 at the top end 34. Without pressurizing chamber 14, the user can squeeze the bag
at the location of chamber 12. Once seal 24 is activated, the user can stop rolling and
squeezing. If the user wanted both seals 22, 24 activated instead, bag 10 can be rolled
starting at the top end 34 while squeezing down on both end chambers 12, 16. )

[0067] Referring briefly to FIG. 4 after the seals 18 and 20 have been opened the contents
of the container 10 may be mixed by manipulation of the container and then administered to
the patient by first hanging the bag from a hook using hole 38.

[0068] Another rolling technique is also used to activate the seals of multi-chamber bags.
Referring to FIG. 1, this technique also uses a rolling motion except instead of starting at the

top end 34, container 10 is can be rolled starting at one of the top end corners 44, 46. Again

in multi-chamber bags where all the chambers extend substantially the same distance from
the bottom, i.e. have substantially equal longitudinal lengths or bags having a central chamber
that extends a greater distance from the bottom to the top end than the other end chambers,
i.e. a central chamber having a longitudinal length greater than either of the other chambers,
rolling from a corner produces too much pressure on a central chamber risking the unintended
activation of the wrong seal. Using this corner rolling method with containers of the present
invention would not result in the activation of an unintended seal or at least not occur as
often.

{0069] In the chamber arrangement of container 10, selective activation of seal 24 using
the corner rolling technique is as follows. Container 10 is rolled starting at corner 44. The
rolling would continue until chamber 12 is sufficiently pressurized enough to cause seal 24 to

activate. Chamber 12 can also be squeezed in order to prevent rolling the container too far.
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[0074] Containers 110 and 210 also include access ports 126, 128, and 130, and 226, 228,
and 230, respectively. These ports are constructed using the same materials and in a similar
manner as access ports 26, 28, and 30. To permit the same equipment to fill containers 10,
110, and 210 it is preferable to position so to be the same distance from each other. FIGS. 7,
8, and 9 illustrate other embodiments of a multiple chamber container of the present
invention. Containers 310, 410, 510 all include three adjacent chambers 312, 314, 316 and
412, 414, 416, and 512, 514, 516, respectively. Chambers 312, 412, 512 are located at lateral
or side ends 318, 418, 518, respectively and chambers 316, 416, 516 are located at opposite
lateral or side ends 320, 420, 520. Hanger portion 336 is located at the top end 334 and
includes hole 338 for hanging the container. Hanger portion 336 defines the top border 340
of chambers 312, 314, 316. Chambers 312 is separated from chamber 314 by peelable seal
324, and peelable seal 326 separates chamber 314 from 316. Container 410 also includes
peelable seals 424, 426 separating chamber 412 from chamber 414 and chamber 414 from
chamber 416, respectively. Peelable seal 524 separates chamber 512 from chamber 514 and
peelable seal 526 separates chamber 514 from 516. The peelable seals allow isolated storage
of distinct formulations in the chambers for subsequent admixing prior to administration.
[0075] Chamber 314 has a longitudinal length that is from about two-thirds to about
three-quarters the longitudinal lengths of both lateral end chambers 312, 316. While the
longitudinal lengths of chambers 312, 316 are equal, differing lengths can be used. Selective
activation of either peelable seal 324, 326 can when rolling container 310 starting at top end
334 and squeezing chamber 312 or chamber 316 depending on which of the peelable seals
324, 324 is to be activated.

[0076] As is shown in FIG. 8, the lateral end chamber 416 of container 410 has a
longitudinal length that is from about two-thirds to about three-fourths less than the
longitudinal length of chamber 412 positioned at opposite lateral end 418 and is equal to the
longitudinal length of lateral end chamber 416. Chamber 412 having a longitudinal length
greater than that of chamber 414 allows peelable seal 424 to be activated without the
inadvertent activation of peelable seal 426 when rolling container 410 starting at top end 434.
{00771 Container 510 shown in FIG. 9 includes chambers 512, 514, 516 all of which have
longitudinal lengths that differ from each other. Lateral end chambér 512 hasa Iongit\idinal
length that is from about twenty five percent to about thirty three percent greater than the
longitudinal length of chamber 514 which in turn has a longitudinal length that is from about
twenty five percent to about thirty three percent greater than the longitudinal length of
chamber 516. Rolling container 510 starting at the top end 534 allows selective activation of
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peelable seal 524, 526 by first pressurizing chamber 512 until seal 524 activates. Further
rolling would begin to pressurized chamber 514 until seal 526 activates. Any additional
chamber included between chamber 512 and 514 and having a longitudinal length less the
longitudinal length of chamber 512 but greater than the longitudinal length of chamber 514,
or between chamber 514 and 516 and having a longitudinal length less the longitudinal length
of chamber 514 but greater than the longitudinal length of chamber 516 may allow sequential
activation of seals starting with the seal bordering chamber 512 and end with the seal
bordering chamber 516 when rolling the container starting at the top end 534,

[00781 It is contemplated that one or more of the chambers could store a non-liquid such
as a solid in powder or crystalline form with at least one chamber holding a liquid for
dissolving the solid once the communication is established between the chambers.

[0079] FIG. 10 is a cross-sectional view of one embodiment of the film or sheet 48 used
to construct the container 10. Preferably, the sheet 48 is made from four layers 50, 52, 54
and 56. The outer layer 50 is preferably formed from a high melting temperature flexible
material, more preferably a polyester material such as PCCE copolyester. Such a PCCE
copolyester is sold by Eastman Kodak under the designation Ecdel 9965. A typi-cal thickness
of the outer layer 50 is from about 0.39 mils to about 0.71 mils with the actual thickness of
the outer layer show in FIG. 3 being 0.55 mils.

[0080] A tie layer 52 is provided to secure the first layer 50 to a third layer 54. Preferably
the tie layer is a highly reactive polymer adhesive such as EVA copolymer chemically
modified with maleic acid. Such a material is available from DuPont under the name Bynel
E-361. The tie layer 52 may have a varied thickness for example from 0.20 mils to 0.60 mils,
e.g., 0.40 mils.

[0081] The third layer 54 preferably is a radio frequency (RF) responsive polymer, such

~ as EVA copolymer. Such a material is available from DuPont under the name Elvax 3182-2.

Preferably the third layer has a thickness of about 5.56 mils to about 6.84 mils, e.g., 6.20
mils.

[0082] This film also includes a sealant layer 56 constructed of: 1) a bulk polyolefin that
is thermally stable at heat sterilization temperatures, yet melts below the outside layer melting
temperature; such polymers are preferably polypropylene-ethylene copolymers, such as
grades 79450 or 8650 from Total; and 2) a thermoplastic elastomer which produces a more
flexible and free radical resistant sealant layer and gives the sealant layer two melt points
with the elastomer having the lower value; such polymers preferably are styrene-ethylene-

butene-styrene block copolymers such as Kraton G-1652 from Kraton polymers. The sealant
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layer preferably has a thickness of from about 1.28 mils to about 1.92 mils, e.g., 1.60 mils.
The sealant layer 56 is adjacent the interior side of the container 10 (FIG. 1) such that when
the seal is ruptured, communication is provided between the chambers.

[0083] The container 10 is constructed by overlaying two sheets on one another or by
folding one sheet over onto itself or by flattening an extruded tube if tubular extrusion is
used. FIG. 10 shows two sheets 48 and 48a with layer 56 contacting the corresponding layer
56a of sheet 48a. The sheets 48 and 48a are bonded or welded together permanently at the

perimeter to form the container taking into account the placement of access ports. The sheets

are also bonded together at other area to form the outer contours of the chamber that will be
formed later. The heat seals are the formed to create the multiple chambers.

[0084] The peelable seals are formed preferably using a heated seal bar to heat and soften
the layer 56, but not liquefy the layer. A resulting cohesive bond develops from contact
between the sheet 48 and the sheet 48a, but fusion between the sheets, which can cause
permanent bonding, does not occur. The peelable seals can be formed to require a force of
from about 16 to about 21 Newtons to open or activate the peelable seals, preferably about
I9N. In order to obtain such an activation force, the'temperature of the seal bar will vary
depending upon the material used to construct the container. For film 48, the seal bar can be
heated to from about 116 to about 122 °C, preferably about 118 °C. It should be noted that
this temperature can vary substantially between different lots of the same film material and
that the cohesive bond of the peelable seal is slightly reinforced or strengthened by heat
sterilization.

f0085] A more detailed explanation of forming the peelable seal is provided in U.S.
Patent No. 6,319,243 which incorporated herein by reference.

{0086] Referring to FIG. 1, the ports 26, 28 and 30 can be constructed by any number of
methods and by a variety of materials. Ports can be made from coextruded tube with clear
PVC material inside to allow solvent-bonding to regular PVC closure systems. Alternatively,
non-PVC tubes can be used. However, if one of the chambers is to contain a lipid for
example in chamber 16 then port 30 is preferably constructed from a non-PVC containing
material. If no administration site is added on the port of the chamber containing lipid, the
port will be more preferably formed of a monolayer extruded tube with the following
preferred formulation:

60% Polypropylene Total 8473

40% Styrene ethylene butylenes styrene copolymer Kraton G1652
This port is then sealed off after filling.
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If an administration site is added on the port of the chamber containing lipid, the port will be
more preferably formed of a three layer coextruded tube with the following preferred
formulations:

External layer ( +/- 330 um):

100% Polypropylene Solvay Eltex PKS490

or

60% Polypropylene Total 8473

40% Styrene ethylene butylenes styrene copolymer Kraton G1652
Medium layer ( +/- 170 um)

35% Polypropylene Fortilene 4265

25% Potyethylene Tafmer A4085

10% Styrene ethylene butylenes styrene copolymer Kraton FG1924
10% Polyamide Macromelt TPX16-159

20% EVA Escorene UL00328)

or

50% Styrene ethylene butylenes styrene copolymer Kraton G1660
38% Polyester Dupont Hytrel 4056

10% EVA AT Plastic Ateva 2803G

2% Polypropylene Total 6232

Internal layer (+/- 330 um)

50% EVA Escorene UL00119

50% EVA Escorene UL00328

or

50% EVA Ateva 2803G

50% EVA Ateva 1807G

[0087]1 In a preferred embodiment some or all of the ports 22, 24, and 26 can be
constructed from a non-PVC material such as the above formulation.

[{oogg] Examplel

[0089] A comparison was of a 300 ml multi-chamber container of the present invention
best exemplified by container 10 was compared to a currently available multi-chamber
container which was the same in all respects to container 10 expect that the hanger flap
extended only about half as far into the central chamber as hanger flap 36 extends into
chamber 14 making the central chamber of this bag slightly larger in capacity. The same
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central and lateral end chambers were filled with water while the other lateral end chamber
was filled with a colored solution. Additional water was added in the central chamber to
compensate for the added volumetric capacity. In other words even though the central
chamber of container 10 had a slightly smaller volume than the central chamber of other
container they were similarly inflated with water.

[0090]1 Twenty operators were selected (10 male & 10 female). Each operator received 5
units of each design and the following instructions:

Instructions: For the ten containers, we are asking you to use the rolling procedure starting
from the hanger end of the container to open only the peel seal separating the two
compartments filled with coloriess water. The peel seal separating the compartment filled
with blue colored water should not be opened.

[0091] The operators were asked “Which design allows an easier and more efficient
activation of only one peel seal of the bag?” All twenty selected container 10 of the present
invention ’

[0092] In different embodiment of the present invention, six parenteral nutritional (PN)
formulations are provided for three patient populations. The patient populations are pre-term
infants (PT), term to two years old children (TT), and children over the age of two (OT). The
PN formulation can have three components which are stored separately and mixed prior fo
administration. The three components can be a carbohydrate component, an amino acid (AA)
component and a lipid component. One or more electrolytes can also preferably be included
in the PN formulation. The elecirolytes can be included in one or more of the components or
can be added by the healthcare professional either before or after the components are
combined. Preferably, one or more electrolytes can be included in the carbohydrate
component, but more preferably, one or more of the electrolytes are included in the amino
acid component.

[0093] The three components of the preterm PN formulation are preferably stored in a
container having three chambers separated by openable seals such as frangible or peelable
seals, having a total capacity of about 300 ml and having the ability to selectively open the
seals , more preferably in container 10 (FIG. 1) described above. The three components of
the PN formulation for term to two years old children is preferably stored in a similar three
chamber container except that the container has a total capacity of about 500 ml, more
preferably in container 110 (FIG. 5) described above. The three components of the PN
formulation for children over the age of two are preferably stored in a similar three chamber
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container except that the container has a total capacity of about 1000 ml, more preferably in
container 210 (FIG. 6) described above.

[0094] The carbohydrate component can include an aqueous solution containing from
about 10% to about 70% of one or more carbohydrates such as glucose, fructose, and or
sucrose. The amino acid component can include an aqueous solution containing from about
3% to about 10% of one or more amino acids. The lipid component can include an emulsion
containing about 10% to about 30% of lipids such as fatty acids and/or triglycerides from
plant, animal or synthetic sources such as, but not limited to olive oil, Medium Chain
Triglyceride oil, soybean oil and fish oil. All of the percentages are expressed in weight to
volume (w/v) unless otherwise specified.

[00951 Several members of the scientific community have determined mean nutritional
recommended guidelines (MNRG) for the amino acids, carbohydrate, and lipid components
and the likely minimum to maximum nutritional guidelines (MMNG) for the electrolytes see

below per kilogram per day for the three patient populations as shown in the following table:

NUTRIENT PT (/kg/day) TT (/kg/day) OT (/kg/day)
Amino acid 375¢g 25¢g 18¢
Carbohydrate 16 g 15g 15¢g
Lipid 3g 3g 22¢g
Sodium 0.0 —2.5 mmol 2.0 - 2.2 mmol 1.0 — 3.5 mmol
Potassium 0.0 ~2.5 mmol 1.0—2.2 mmol 1.0 - 2.5 mmol
Phosphorus 1.0 - 2.25 mmol 0.5 - 0.6 mmol 0.2 = 0.6 mmol
Calcium* 1.3 - 2.25 mmol 0.5 - 0.6 mmol 0.2 - 0.3 mmol
Magnesium 0.2 — 0.5 mmol 0.2~ 0.3 mmol 0.1 - 0.2 mmol
Chloride < 6 mmol 2 — 3 mmol 3 -5 mmol
Fluids (water) 120 ml 100 ml 80 ml

*The ratio of calcium to phosphorus should be between 1:1 and 1:1.1.

[0096] Referring to Fig. 1, in one embodiment of the present invention a PN formulation
for preterm infants is provided in container 10. The PN formulation can include an amino
acid component that can comprise a solution including water for injection, malic acid for pH

adjustment to about 5.5 and the following amino acids:

Amino Acid Concentration (g/100 ml)

Lysine 0.641
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Glutamic acid 0.583
Leucine 0.583
Arginine 0.489
Alanine 0.466
Valine 0.443
Isoleucine 0.390
Aspartic acid 0.350
Phenylalanine 0.245
Glycine ' 0.233
Serine 0.233
Histidine 0.221
Threonine 0.216
Ornithine (as 0.185 mg Ornithine Hydrochloride) 0.145
Proline 0.175
Methionine 0.140 _
Tryptophan 0.117
Cysteine 0.110
Taurine 0.035
Tyrosine 0.045
Totals 5.726.860

[0097] While the above amino acids at their respective amounts are preferred, other
amino acids in different amounts and combinations may be used. Nevertheless, cysteine
should be present in amino acid solutions; specifically those administered to preterm infants
because cysteine is a conditionally essential amino acid and because preterm infants a limited
capacity to synthesize cysteine.

[0098] The PN formulation can also include a lipid component that can comprise a 12.5%

lipid emulsion in water for injection

Lipid emulsion at 12.5 % Role Concentration
Purified olive oil Active drug about 80 % of total oil
Soybean oil Active drug about 20 % of total oil
Egg phospholipids Emulsifier 12%

21



‘s

WO 2007/016615 PCT/US2006/030058
Sodium oleate Emulsifier 0.03 %
?cherol Iso-osmolarity 2.25%
Water for injection Dispersant gs

[0088] Olive oil is a preferred lipid because of its desirable immunoneutrality. The above
combination is preferred because the combination evokes less peroxidation and no additional
oxidative stress. While these are the preferred lipids and lipid concentration, other lipid
sources may be used such as lipids from animal, vegetable or synthetic origin.

[00100] The PN can also include a carbohydrate component that can comprise a 50%

aqueous glucose and electrolyte solution as shown in the following table:

Nutrient Source Concelrggﬁ:lc;n (per
Na+ Sodium Glycerophosphate 3.4~ 7.8 mmol
P Sodium Glycerophosphate 1.7-3.9 mmol
Cat+t Calcium Chloride 2.7-4.7 mmol
K+ Potassium Acetate 0.0 -7.8 mmol
Mg++ Magnesium Acetate 0.6 — 1.6 nmimol
Cl- Calcium Chloride 5.4 - 9.4 mmol
Acetate- Potassium Acetate and Magnesium Acetate 0.6 — 9.4 mmol

Glucose Glucose 500¢g

{00101] Other sources and amounts for the electrolytes and carbohydrate may be used. It
is preferred that the phosphorus comes from organic sources and the above table indicates the
most preferred sources of the nutrients. It is also preferred that the pH be adjusted to about
4.0 and in the preferred embodiment the adjustment is achieved using hydrochloric acid along
with other pH adjusters such as malic acid or ascetic acid to also achieve the desired level of
chlorides.

[00102] Referring to FIG. 1, each chamber of container 10 is filled with one of the
components of the PN formulation. In particular, containers of a PN formulation for pre-term
infants may include about 80 ml of the carbohydrate component in chamber 12, about 160 ml
of the amino acid component in chamber 14, and about 60 ml of the lipid component in
chamber 16. In some instances it may not be advisable to administer the lipid component
such as if it is the first day, the patient is suffering from septic shock, coagulation
abnormalities, high bilirubin level or other reasons. In this case, container 10 permits the

selective opening of seal 24.
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[00103] In order to provide the MNRG (or nutrition at least at the minimum of MMNG)
about 120 ml of the PN formulation should be infused per kilogram of the patient per day.
The 300 ml container would then provide enough PN for 2.5 kg neonate (PT) over a 24-hour
period. The following table illustrates the approximate values of the PN formulation in a

three chambered container:

Component Amino Acid | Carbohydrate Lipids Total Volume
concentration (%) 5.86 50 12.5 -
ml/kg/day 64 32 24 120
ml/chamber 160 80 "~ 60 300

{00104] In one embodiment, administration of about 120 ml/kg/day of the above PN

formulation for preterm patients provides about the following nutrients and electrolytes:

Nutrient/Electrolytes Amount (/kg/day)
Nat 1.1-2.5 mmol
K+ ~ 0.0-2.5 mmol
p 0.54 — 1.25 mmo}
(includes phosphorusl;crl;(:zgt in lipid component) 0.77 — 1.48 mmol
Catt 0.9 — 1.5 mmol
Mg+ 0.2 - 0.5 mmol
Cl- 1.7 — 3.0 mmol
(includes chlorideCI:'rlc-)goglr)ﬁno acid Om HCI) 2.1 -3.4 mmol
Acetate- 0.2 ~ 3.0 mmol
Amino Acids 3.75 grams
Glucose 16 grams
Lipid 3 grams

{00105] It is desirable to provide calcium and phosphate levels above the lower end of the
mean recommended requirements. However increasing the sodium glycerophosphate would
cause the sodium level to exceed the upper range of the mean recommended requirement
range. Although calcium can easily be increased by adding more calcium chloride, this
would alter the recommended calcium to phosphorus ratio of 1:1 or 1:1.1. In one
embodiment, an inorganic form of phosphorus is added to the amino acid component to meet
the mean recommended requirement. In conjunction with this addition, more calcium is

preferably added to maintain the proper ratio.
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[00106] It may be desirable to provide less fluid than the mean recommended requirement
so that other fluid therapy could be provided by the healthcare practitioner. Such fluid
therapy is often necessary in patients that require PN. To allow the administration of other
fluids, 120 ml/kg/day was chosen as being supplied in nutritional volume, while the overall
required fluid level intake in preterm neonates is 150-170 ml/kg/day.

[00107] Referring to FIG. 5 in another embodiment of the present invention a PN
formulation for term to two years old children is provided in a 500 ml container having three
chambers preferably container 110. The PN formulation can include a carbohydrate
component and can be housed in an end chamber 112 having a volumetric capacity of about
155 ml and having a longitudinal length substantially greater than the longitudinal length of
the center chamber 114. This is to permit selective opening of the seal 124 adjacent the
carbohydrate containing chamber 112 without opening the seal 122 adjacent chamber 116.
An amino acid component can also be included in the PN formulation and can be housed in a
central chamber 114 having a volumetric capacity of about 221 ml. Also, a lipid formulation
can be included in the PN formulation and can be housed in an end chamber 116 having a
vol;lmetric capacity of about 124 ml.  The lipid and amino acid components can be
formulated as desctibed above. The carbohydrate component can comprise a 50% aqueous

glucose and electrolyte solution as shown in the following table:

Nutrient/Electrolytes Source Concentra:i:gx (per 100

Na+ Sodium Glycerophosphate 3.4— 4.0 mmol

Na+ Sodium Chloride 0.0 — 3.3 mmol

K+ Potassium Acetate 3.3 - 7.3 mmol

P Sodium Glycerophosphate 1.7 —2.0 mmol

Cat+ Calcium Chloride 0.8 - 2.0 mmol

Mg++ Magnesium Acetate 0.7 - 1.0 mmol

Cl- Calcium Chloride and Sodium Chloride 1.6 - 7.3 mmol

Acetate- Potassium Acetate and Magnesium Acetate 4.0 — 8.3 mmol
Glucose Glucose 50.0¢

[00108] Other sources, amounts and combinations for the electrolytes and carbohydrate
may be used. It is preferred that the phosphorus in the carbohydrate component comes from
organic sources and the above table indicates the most preferred sources of the nutrients.
[00109] Each chamber is filled with one of the components. In particular, about 155 mi of
the carbohydrate component can fill an end chamber 112 as described above, about 221 mi of

the amino acid component can fill a central chamber 114 as described above, and about 124
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ml of the lipid component can fill an Gend chamber 116 as described above. The above-
described peel seal 124 allows mixing of the carbohydrate and amino acid components or all
the seals 122, 124 may be opened to create the ternary PN formulation. So, in some instances
where it may not be advisable to administer the lipid component such as if it is the first day of
life, if the patient is suffering from septic shock, coagulation abnormalities, high bilirubin
level or other reasons, the container permits the selective opening of only the seal adjacent an
end chamber with the longitudinal length substantially greater than the longitudinal length of
a central chamber without opening the seal adjacent the lipid chamber as discussed above.

{00110} In order to provide the MNRG and at least at the minimum of MMNG about 96.7
mlkg/day of the PN formulation should be infused per kilogram of the patient per day. The
500 mi container would then provide enough PN for about a 5 kg child over a 24-hour period.
The following table illustrates the approximate values of the PN formulation in a three

chambered container:

Component Amino Acid | Carbohydrate Lipids Total Volume
concentration (%) 5.86 50 12.5 -
mUkg/day 2.7 30 24 96.7
ml/chamber 221 155 124 500

[00111] Administration of 96.7 ml/kg/day of the above PN formulation for term to two

years old children provides approximately the following nutrients and electrolytes:

Nutrient/Electrolytes Amount (per kg/day)
Na+ 1.0 - 2.2 mmol
K+ 1.0 —2.2 mmol
P 0.5 ~ 0.6 mmol
(includes phosphomsl};(feos:lr)nt in lipid component) 0.73 —0.83 mmol
Cat+ 0.24 - 0.60 mmol
Mg++ 0.2 -0.3 mmol
Cl- 0.5 - 2.2 mmol
(includes chloride?ilogoztialgino acid Orn HCI) 0.7 - 2.4 mmol
Acetate- 1.2 - 2.5 mmol
Amino Acids 2.5 grams
Glucose 15 grams
Lipid 3 grams
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[00112] With all lipids added, phosphorus intake is higher and the P/Ca ratio increases,
however, this patient population can accommodate such a small excess of phosphorus. The
reduced fluid amount permits the healthcare professional to administer other fluid therapy if
necessary which may be advantageous in certain circumstances.

[00113] Referring to FIG. 6, in another embodiment of the present invention, a PN
formulation for children over the age of two is provided in a 1000 ml container having three
chambers, preferably container 210, The PN formulation can include a carbohydrate
component and can be housed in an end chamber 212 having a volumetric capacity of about
383 ml and having a longitudinal length substantially greater than the longitudinal length of
the center chamber 214. This is to permit selective opening of the seal 224 adjacent the
carbohydrate containing chamber 212 without opening the seal 222 adjacent chamber 216.
An amino acid component can be included in the PN formulation and can be housed in
central chamber 214 having a volumetric capacity of about 392 ml. In addition, a lipid
component can be included in the PN formulation and can be housed in an end chamber 216
having a volumetric capacity of about 225 ml. The lipid and amino acid components can be
formulated as described above. The carbohydrate component can comprise a 50% aqueous

glucose and electrolyte solution as shown in the following table

Nutrient/Electrolytes Source Concentrari;ll?)n (per 100

Na+t+ Sodium Glycerophosphate 1.0 - 3.7 mmol
Nat Sodium Chloride 2.2 —8.0 mmol
K+ Potassium Acetate 3.3—-8.3 mmol

P Sodium Glycerophosphate 0.65 —1.83 mmol

Cat+ Calcium Chloride 0.65 - 1.00 mmol

Mg++ .. Magnesium Acetate 0.33 - 0.67 mmol

Cl- Calcium Chloride, Sodium Chloride 3.5 —10.0 mmol
Acetate- Potassium Acetate and Magnesium Acetate 3.6 — 9.0 mmol

Glucose Glucose 50.0 ¢

[00114] Other sources, amounts and combinations for the electrolytes and carbohydrate
may be used. It is preferred that the phosphorus in the carbohydrate component come from
organic sources and the above table indicates the most preferred sources of the nutrients.

[00115] Each chamber is filled with one of the components. In particular, about 383 ml of
the carbohydrate component fills end chamber 212 as described above, about 392 ml of the
amino acid component fills central chamber 214 as described above, and about 225 ml of the

lipid component fills end chamber 216 as described above. Each component can be
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administered to the patient separately or all the seals 222, 224 may be opened to create the
PN formulation. However, in some instances it may not be advisable to administer the lipid
component such as if it is the first day, the patient is suffering from septic shock, coagulation
abnormalities, high bilirubin level or other reasons. In this case, the container permits the
selective opening of the seal adjacent an end chamber having a longitudinal length
substantially greater the longitudinal length of the central chamber without opening the seal
adjacent the lipid chamber as discussed above.

[00116] In order to provide the MNRG and at least at the minimum of MMNG), about
78.3 mVkg/day of the PN formulation should be infused per kilogram of the patient per day.
The 1000 ml container would then provide enough PN for about a 12.5 kg child over a 24-
hour period. The following table illustrates the approximate values of the PN formulation in
a three chambered container:

Component Amino Acid | Carbohydrate Lipids Total Volume
concentration (%) 5.86 50 12.5 -
ml/kg/day 30.7 30 17.6 78.3
ml/chamber 392 383 225 1000

[00117] Administration of about 78.3 ml/kg/day of the above PN formulation for children

over the age of two provides about the following nutrients and electrolytes:

Nutrient/Electrolytes Amount (per kg/day)
Na+ 1.0 3.5 mmol
K+ 1.0 - 2.5 mmol
P 0.20 — 0.55 mmol
(includes phosghomsl;(x:r:st:gt in lipid component) 0.37-0.72 mmol
Cat+ 0.2 - 0.3 mmol
Mg++ 0.1 - 0.2 mmol
Cl- 1.0 - 3.0 mmol
(includes chloride(é}ogozli)lino acid O HCI) 1.1 -3.1 mmol
Acetate- 1.1 - 2.7 mmol
Amino Acids 1.8 grams
Glucose 15 grams
Lipid 2.2 grams

[00118] The reduced fluid level permits the healthcare professional to administer other

fluid therapy which may be desirable in certain circumstances
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[00119] In another embodiment of the present invention, a PN formulation for children
over the age of two is provided in a 1000 ml container having three chambers, preferably
container 210. The PN formulation can include a carbohydrate component and can be housed
in an end chamber 212 having a volumetric capacity of about 332 ml and having 2
longitudinal length substantially greater than the longitudinal length of central chamber 214.
This is to permit selective opening of the seal 224 adjacent the carbohydrate containing
chamber 212 and without opening the seal 222 adjacent chamber 216. An amino acid
component can also be included in the PN formulation and can be housed in a central
chamber 214 having a volumetric capacity of about 425 ml. A lipid component can also be
included in the PN formulation and can be housed in an end chamber 216 having a
volumetric capacity of about 243 ml. The lipid and amino acid components are formulated
as described above. In the preferred embodiment the carbohydrate component comprises a

62.5% aqueous glucose and electrolyte solution as shown in the following table '

Nutrient/Electrolytes Source Concentrartggn (per 100

Na+ Sodium Glycerophosphate 1.285 —4.583- mmol
Na+t Sodium Chloride 2.804 —9.998 mmol
K+ Potassium Acetate 4.09-10.415 mmol
p Sodium Glycerophosphate 0.818 —2.291 mmol
Cat+ Calcium Chloride 0.818 — 1.250 mmol
Mgt++ Magnesium Chloride 0.409 — 0.833 mmol

Cl- Calcium Chloride., Sodium thoride and 14.643 mmol

Magnesium Chioride
Glucose Glucose 625¢g

[00120] Other sources, amounts and combinations for the electrolytes and carbohydrate
may be used. It is preferred that the phosphorus in the carbohydrate component come from
organic sources and the above table indicates the most preferred sources of the nutrients.

[00121] Each chamber is filled with one of the components. In particular, about 332 ml of
the carbohydrate component fills an end chamber 212 as described above, about 425 ml of
the amino acid component fills a central chamber 214 as described above, and about 243 ml
of the lipid component fills an end chamber 216 as described above. Each component can be
administered to the patient separately or all the seals 222, 224 may be opened to create the
PN formulation. However, in some instances it may not be advisable to administer the lipid
component such as if the patient is suffering from septic shock, coagulation abnormalities,

high bilirubin level or other reasons. In this case, the container permits the selective opening
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of the seal 224 adjacent an end chamber 212 having a longitudinal length substantially greater
than the longitudinal length of the central chamber 214 without opening the seal 222 adjacent
the lipid compartment 216 as discussed above.

[00122] In order to provide the MNRG and at least at the minimum of MMNG, about 72.3
ml/kg/day of the described PN formulation should be infused per kilogram of the patient per
day. The 1000 ml container provides enough PN per day for about a 13.5 kg child over a 24~
hour period. Thus this container provides for a larger child over a 24 hour period than the
previously described embodiment of a 1000 ml chamber. The following table illustrates the

approximate values of the PN formulation in a three chambered container:

Component Amino Acid | Carbohydrate Lipids Total Volume
concentration (%) 5.86 62.5 12.5 -
ml/kg/day 30.7 30 17.6 72.3
ml/chamber 425 332 243 1000 -

[00123] Administration of about 72.3 ml/kg/day of the above PN formulation for children

over the age of two provides the following nutrients and electrolytes:

Nutrient/Electrolytes Amount (/kg/day)
Na+
(includes sodium glycerophosphate and sodium chloride) 1.0 -3.5 mmol
K+ 1.0 -2.5 mmol
P 0.2 - 0.55 mmol
Perotal)
(includes phosphorus present in lipid component) 0.2-0.715 mmol
Cat+ 0.2 - 0.3 mmol
Mg++ 0.1 — 0.2 mmol
Cl-
(Magnesium chloride, calcium chloride and sodium chloride) 3.4 mmol
Cl-('[ t ])
(includes chloride ﬁ.'omoainino acid Orn HCH) 3'51. mmol
Amino Acids 1.8 grams
Glucose 15 grams
Lipid 2.2 grams

{00124] The reduced fluid level permits the healthcare professional to administer other
fluid therapy which may be desirable in certain circumstances.

[00125] In some instances it has been determined that any increase in the electrolyte
concentration above the minimum level increases the buffer capacity of the carbohydrate

component (aqueous glucose and electrolyte solution). This increased buffer capacity results
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in the lowering of the pH of the admixed PN formulation to a level potentially incompatible
with the targeted pediatric populations.

[00126] As a result, it may be preferable to either not include electrolytes beyond the
minimum concentration shown above, to not include electrolytes beyond the minimum
concentration shown above in the PN formulation as manufactured but allowing the addition
of electrolytes by the healthcare practitioner prior to administration) or to include the
electrolytes even at concentrations above the minimum base level in another component.
[00127] Therefore in these instances, in more preferred embodiments of the present
invention, three parenteral nutritional (PN) formulations are provided for the above described
patient populations, i.e. pre-term infants (PT), term to two years old children (TT), and
children over the age of two (OT). The more preferred PN formulation can have three
components which are stored separately and mixed prior to administration. The three
components can be a carbohydrate component, an amino acid (AA) component and a lipid
component. One or more electrolytes can also preferably be included in the PN formulation,
more preferably a number of electrolytes are included in the amino acid component.

[00128] The three components of the preterm PN formulation are preferabiy stored in a
container having three chambers separated by openable seals such as frangible or peelable
seals, having a total capacity of about 300 ml and having the ability to selectively open the
seals, more preferably in container 10 (FIG. 1) described above. The three components of the
PN formulation for term to two years old children are preferably stored in a similar three
chamber container except that the container has a total capacity of 500 ml, more preferably in
container 110 (FIG. 5) described above. The three components of the PN formulation for
children over the age of two are preferably stored in a similar three chamber container except
that the container has a total capacity of 1000 ml, more preferably in container 210 (FIG. 6)
described above.

[00129] The carbohydrate component can include an aqueous solution containing from
about 10% to about 70% of one or more carbohydrates such as glucose, fructose and/or
sucrose. The amino acid component can include an aqueous solution containing from about
3% to about 10% of one or more amino acids. The lipid component can include an emulsion
containing about 10% to about 30% of lipids such as fatty acids and/or triglycerides from
plant, animal or synthetic sources such as, but not limited to olive oil, Medium Chain

Triglyceride oil, soybean oil and fish oil. All of the percentages are expressed in weight to
volume (w/v) unless otherwise specified.
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[001301 A preferred lipid component for the PN formulation for all three patient
populations (PT, TT and OT) comprise a 12.5% lipid emulsion in water for injection as
described previously.

[00131] Olive oil is a preferred lipid because of its desirable immunoneutrality. The above
combination is preferred because the combination evokes less peroxidation and no additional
oxidative stress. While these are the preferred lipids and lipid concentration, other lipid
sources may be used such as lipids from animal, vegetable or synthetic origin.

[00132] A preferred carbohydrate component for the PN formulation for all three patient
populations (PT, TT and OT) can comprise 50.0 % glucose in water for injection. One or
more carbohydrates may be used in lieu of glucose. The pH should be adjusted to about 4.0
and in a preferred embodiment the adjustment may be accomplished with hydrochloric acid.
[00133] A preferred amino acid component for the PN formulation for each of the three
patient populations (PT, TT and OT) can comprise a solution of amino acids and electrolytes.
The approximate amounts of the constituents of the amino acid component for each patient

population are shown in the following table A:

Compound _P_opiiaft_iefﬁ Pl Poofm Tl PopuiatimOT
Alanine 0.466 g 0.466 g 0.466 g
Arginine 0.489 ¢ 0489 ¢ 0489 ¢
Aspartic acid 0350¢g 0.350¢g 0350 ¢
Cysteine 0.110 g 0.110 g 0.110g
Glutamic acid 0583 ¢g 0.583 g 0.583 g
Glycine 0.233 g 0233 ¢ 0233 ¢g
Histidine 0.221g 0221g 0.221g
L-Isoleucine 03%g 0.390 g 0.390 g
Leucine 0.583 g 0.583 g 0583 ¢g
Lysine 07644 g 0.644 g 0.644 ¢
Methionine 0.140 g 0.140 g 0.140 g
Ornithine 0.145g 0.145g 0.145¢g
(as L-Ornithine hydrochloride) (0.185 g) (0.185g) (0.185g)
Phenylalanine 0245 ¢ 0245g 0245 ¢
Proline 0.175 g 0175g 0175 ¢
Serine 0233 g 0.233 g 0233 g
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Taurine 0.035g 0.035¢g 0.035¢g
Threonine 0216¢g 0216 g 0.216¢g
Tryptophane 0.117g 0.117 g 0.117g
Tyrosine 0.045 g 0.045g 0.045 g
Valine 0.443 g 0443 g 0443 ¢
Sodium 3.9 mmol 5.1 mmol 11.4 mmol
(source(s) can include sodium
glycerophosphate and/or sodium
chloride)
Potassium 3.9 mmol 5.1 mmol 8.2 mmol
(source(s) can include potassium
acetate)
Magnesium 0.78 mmol 0.70 mmol 0.65 mmol
(source(s) can include magnesium
acetate)
Calcium 2.35 mmol 1.40 mmol 0.98 mmol
(source(s) can inciude calcium
chloride) -
Phosphate 2.0 mmol 1.45 mmol 1.85 mmol
Acetate (the amount of acetate my 4.7 mmol 5.9 mmol 8.8 mmol
vary depending on the source of appr. appt. appr.
the other electrolytes)
Malate 1.9 mmol 1.9 mmol 2.0 mmol
Chloride (the amount of chloride 5.8 mmol 6.2 mmol 11.0 mmol
my vary depending on the source appr. appr. appr.
of the other electrolytes)
Malic acid. gstopHS.5 gstopHS5.5 gstopH 5.5
Water for injection gs to 100 ml gs to 100 ml gs to 100 ml

[00134] Other sources, combinations and amounts for the electrolytes and amino acids
may be used. It is preferred that the phosphorus comes from organic sources and the above
table indicates the most preferred sources of the nutrients.

[00135] Referring to FIG. 1, each chamber of container 10 is filled with one of the

components of the PN formulation. In particular, containers of a PN formulation for pre-term
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infants may include about 80 ml of the carbohydrate component in chamber 12, about 160 ml
of the amino acid component for the PT population in chamber 14, and about 60 ml of the
lipid component in chamber 16. In some instances it may not be advisable to administer the
lipid component such as if it is the first day, the patient is suffering from septic shock,

coagulation abnormalities, high bilirubin level or other reasons. In this case, container 10
permits the selective opening of the seals.

[00136] In order to provide the MNRG for the amino acids, carbohydrate, lipid and
electrolytes about 120 ml of the PN formulation should be infused per kilogram of the patient
per day. The 300 ml container would then provide enough PN for 2.5 kg neonate (PT) over a
24-hour period. The following table illustrates the approximate values of the PN formulation

in a three chambered container:

Component Amino Acid | Carbohydrate Lipids Total Volume
concentration (%) 5.86 50 12.5 -
ml/kg/day 64 32 24 120
ml/chamber 160 80 60 300

[00137] In one embodiment, administration of about 120 ml/kg/day of the above PN

formulation for preterm patients provides about the following nutrients and electrolytes:

Nutrient/Electrolytes Amount (/kg/day)
Na+t 2.6 mmol
K+ 2.5 mmol
P 1.3 mmol
(inCIUdCS,PhOSLPhOI’USl;S’?St:Bt in lipid component) 1.5 mmol
Catt 1.5 mmol
Mg+ 0.5 mmol
Cl- ' 3.7 mmol
Acetate- 3.0 mmol
Amino Acids 3.75 grams
Glucose 16 grams
Lipid 3 grams

[00138] It is desirable to provide calcium and potassium levels above the lower end of the
mean recommended requirements. However increasing the sodium glycerophosphate would
cause the sodium level to exceed the upper range of the mean recommended requirement

range. Although calcium can easily be increased by adding more calcium chloride, this
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would alter the recommended calcium to phosphorus ratio of 1:1 or 1:1.1. In one
embodiment, an inorganic form of phosphorus is added to the amino acid component to meet
the mean recommended requirement. In conjunction with this addition, more calcium is
preferably added to maintain the proper ratio.

[00139] It may be desirable to provide less fluid than the mean recommended requirement
so that other fluid therapy could be provided by the healthcare practitioner. Such fluid
therapy is often necessary in patients that require PN. To allow the administration of other
fluids, 120 ml/kg/day was chosen as being supplied in nutritional volume, while the overall
required fluid level intake in preterm neonates is 150-170 ml/kg/day.

[00140] Referring to FIG. 5 in another embodiment of the present invention a PN
formulation for term to two years old children is provided in a 500 ml container having three
chambers, preferably container 110. The PN formulation can include a carbohydrate
component and can be housed in an end chamber 112 having a volumetric capacity of about
155 ml and having a longitudinal length substantially greater than the longitudinal length of
the center chamber 114. This is to permit selective opening of the seal 124 adjacent the
carbohydrate containing chamber 112 without opening the seal 122 adjacent chamber 116.
An amino acid component can also be included in the PN formulation and can be housed in a
central chamber 114 having a volumetric capacity of about 221 ml. Also, a lipid formulation
can be included in the PN formulation and can be housed in an end chamber 116 having a
volumetric capacity of about 124 ml.

[00141] The lipid component can be formulated as described above and the amino acid
component can be formulated for the TT population as shown in table A above.

[00142] A preferred carbohydrate component for the PN formulation for all three patient
populations (PT, TT and OT) can comprise 50.0 % glucose in water for injection. One or
more carbohydrates may be used in lien of glucose. In the preferred embodiment the pH may
be adjusted to around 4.0 with hydrochloric acid.

[00143] Each chamber is filled with one of the components. In particular, about 155 ml of
the carbohydrate component can fill an end chamber 112 as described above, about 221 ml of
the amino acid component can fill a central chamber 114 as described above, and about 124
ml of the lipid component can fill an end chamber 116 as described above. The above-
described optional peel seal 124 allows to mix the carbohydrate and amino acid components
or all the seals 122, 124 may be opened to create the ternary PN formulation. So, in some
instances where it may not be advisable to administer the lipid component such as if it is the

first day of life, if the patient is suffering from septic shock, coagulation abnormalities, high
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bilirubin level or other reasons, the container permits the selective opening of only the seal
adjacent an end chamber with the longitudinal length substantially greater than the
longitudinal length of a central chamber without opening the seal adjacent the lipid chamber
as discussed above.

[00144]1 In order to provide the MNRG for the amino acids, carbohydrate, lipid and
electrolytes about 96.7 ml/kg/day of the PN formulation should be infused per kilogram of
the patient per day. The 500 ml container would then provide enough PN for about a 5 kg
child over a 24-hour period, The following table illustrates the approximate values of the PN

formulation in a three chambered container:

Component Amino Acid | Carbohydrate Lipids Total Volume
concentration (%) 5.86 50 12.5 -
ml/kg/day 42.7 30.0 24 96.7
ml/chamber 221 155 124 500

[00145] Administration of 96.7 of the above PN formulation for term to two years old
children provides approximately the following nutrients and electrolytes:

Nutrient/Electrolytes Amount (per kg/day)
Nat+ 2.3 mmol
K+ 2.2 mmol
P 0.62 mmol
(includes RtlosghomsPE(rTeost:lrit in lipid component) 0.84 mmol
Catt 0.60 mmol
Mg+t 0.30 mmol
Cl- 2.7 mmol
Acetate- 2.5 mmol
Amino Acids 2.5 grams
Glucose ' 15 grams
Lipid 3 grams

With all lipids added, phosphorus intake is higher and the P/Ca ratio increases, however, this
patient population can accommodate such a small excess of phosphorus. The reduced fluid
amount permits the healthcare professional to administer other fluid therapy if necessary
which may be advantageous in certain circumstances. Referring to FIG. 6, in another
embodiment of the present invention, a PN formulation for children over the age of two is
provided in a 1000 ml container having three chambers, preferably container 210. The PN

formulation can include a carbohydrate component and can be housed in an end chamber 212
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having a volumetric capacity of about 383 ml and having a longitudinal length substantially
greater than the longitudinal length of the center chamber 214. This is to permit selective
opening of the seal 224 adjacent the carbohydrate containing chamber 212 without opening
the seal 222 adjacent chamber 216. An amino acid component can be included in the PN
formulation and can be housed in central chamber 214 having a volumetric capacity of about
392 ml. In addition, a Iipid component can be included in the PN formulation and can be
housed in an end chamber 216 having a volumetric capacity of about 225 ml.

[00146] The lipid component can be formulated as described above and the amino acid
component can be formulated for the TT population as shown in table A above.

[00147] A preferred carbohydrate component for the PN formulation for all three patient
populations (PT, TT and OT) can comprise 50.0 % glucose in water for injection. One or
more carbohydrates may be used in lieu of glucose. In the preferred embodiment the pH may
be adjusted to around 4.0 with hydrochloric acid.

[00148] Each chamber is filled with one of the components. In particular, about 383 ml of
the carbohydrate component fills end chamber 212 as described above, about 392 ml of the
amino acid component fills central chamber 214 as described above, and about 225 ml of the
lipid component fills end chamber 216 as described above. Each component can be
administered to the patient separately or all the seals 222, 224 may be opened to create the
PN formulation. However, in some instances it may not be advisable to administer the lipid
component such as if it is the first day, the patient is suffering from septic shock, coagulation
abnormalities, high bilirubin level or other reasons. In this case, the container permits the
selective opening of only the seal adjacent an end chamber with having a longitudinal length
substantially greater the longitudinal length of the central chamber without opening the seal
adjacent the lipid chamber as discussed above.

[00149] In order to provide the MNRG for the amino acids, carbohydrate, lipid and
electrolytes, about 78.3 ml/kg/day of the PN formulation should be infused per kilogram of
the patient per day. The 1000 ml container would then provide enough PN for about a 12.5
kg child over a 24-hour period. The following table illustrates the approximate values of the

PN formulation in a three chambered:

Component Amino Acid Carbohydrate Lipids Total Volume
concentration (%) 5.86 50 12.5 -
ml/kg/day 30.7 30 17.6 78.3
ml/chamber 392 - 383 225 1000
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[00150] Administration of about 78.3 ml/kg/day of the above PN formulation for children

over the age of two provides about the following nutrients and electrolytes:

Nutrient/Electrolytes ' Amount (per kg/day)
Na+ 3.6 mmol
K+ 2.5 mmol
P 0.57 mmol
(includes EhOSPhomS}I:(EeZt:Rt in lipid component) 0.73 mmol
Cat+ 0.30 mmol
Mgt+ | 0.20 mmol
Cl- 3.4 mmol
Amino Acids 1.8 grams
Glucose 15 grams
Lipid 2.2 grams

[00151] The reduced fluid level permits the healthcare professional to administer other
fluid therapy which may be desirable in certain circumstances. _
[00152] Referring to FIG. 11, containers of TPN formulations in accordance with the
present invention may be placed in pouches selected to retain solution viability and protect
the solution from degradation. In one embodiment of the present invention, an overpouch is
provided for housing a container 10, 110, 210, 310, 410, 510 having muitiple chambers
containing a carbohydrate component, a lipid component and an amino acid component of a
TPN formulation. The overpouch is preferably constructed of a multi-layered plastic film or
sheet and prevents oxygen from entering the interior of the overpouch. It is also preferable
that the overpouch is able to withstand sterilization such autoclaving.

[00153] One or more of the layers of the film used to construct the overpouch can include
oxygen scavenging polymers or the layer can provide a physical barrier to prevent oxygen
permeation.

[00154] FIG. 11 shows a cross-section of one embodiment of the film 310 used to
construct the overpouch. The preferred film 58 comprises 4 layers 60, 62, 64, and 66. Layer
60 is the exterior most layer of the film and is preferably a high melting temperature polymer
having an oxygen barrier coating. As illustrated, layer 60 is a polyester material having an
aluminum oxide coating 68. The thickness of layer 60 can range from about 6 to about 18

um, preferably from about 10 to about 14 um, most preferably about 12 um. The coating 68
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can range in thickness from about 400 Angstrom. The layer 312 is oriented so that the
aluminum oxide coating faces toward the interior of the overpouch.

[00155] Preferably, the next layer 62 moving towards the interior is same as layer 60
except that the coating 70 faces the exterior. A different polymer having oxygen
impermeable qualities can be used instead such as an oxygen scavenging polymer.

[00156] The two layers 60 and 62 are bonded or welded together in a variety of ways. As
shown on FIG. 111, an adhesive 72 is placed between layers 60 and 62. The adhesive can be
applied in a thickness range of from about 1.5 to about 5.5 um, preferably about 3.5 um.
While many different adhesive may be used, the preferred adhesive is a polyurethane-
polyester resin adhesive

[00157] Layer 64 is preferably a nylon material, more preferably nylon-6. The thickness
of layer 64 can be from about 10 to about 20 um, with the preferred thickness being about 15
um. Layer 64 is bonded to layer 62 with adhesive 74 which in this embodiment is the same
adhesive and thickness as adhesive 72.

[00158] Layer 66 is the interior most layer and is preferably a polypropylene material,
more preferably a cast polypropylene. The thickness of layer 66 can range from about 30 to
about 70 um, more preferably about 50 um.

[00159] Layers 64 and 66 are also bonded together with an adhesive 76 which in this
embodiment is the same adhesive and having the same thickness as adhesive 72.

[00160] In another embodiment, the overpouch can be made from two webs having
different structures. The top web can be the structure described above whereas the bottom
web could be a thermoformable structure or an opaque structure or could have a sealant layer
allowing peelable opening,.

[00161] A multiple chamber container 10 (FIG. 1) storing a TPN formulation is then
placed in the overpouch. Preferably the headspace of the overpouch is filed with an inert gas
such as nitrogen to remove the atmospheric oxygen and then the overpouch can be sealed.
The overpouch can be closed using an adhesive or by heat sealing. Once the overpouch is

seal shut the entire package can be sterilized.

[00162] It is known that heat sterilization of amino acid solutions having amino acids with

- a thiol function such as cysteine or N-acetyl-cysteine can produce hydrogen sulfide gas as a

decomposition product and most likely also ppb levels of other unidentified volatile organic
sulphured compounds noticeable by their odor. Hydrogen sulfide equilibrates between the
liquid phase and the gaseous phase or headspace if present. A limit of 1ppm of hydrogen

sulfide in the aqueous phase has been assessed as non-toxic for the patient by intravenous
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route. But even if this limit in the aqueous phase is applied, some hydrogen sulfide and
related sulphured compounds in the gaseous phase can still be present at a very low level but
at a level sufficient to produce an unpleasant odor, (hydrogen sulfide can be smelled from
levels of 0.1ppm in the gaseous phase). This unpleasant odor can be disconcerting to the
patient and others in the area and create an impression that the TPN formulation is stale or
contaminated.

[00163] In this regard, to remove any unpleasant odor linked to very low levels of
hydrogeh sulfide and/or related sulphured compounds in the gaseous phase, before the
overpouch is sealed shut a odor absorber (not shown) can be placed in the overpouch. There
are many types of absorbers that can be used and most of them contain active carbon that
attracts and attaches the molecules to the surface of the pores with Van der Waals forces
mechanism. In addition, an oxygen absorber can also be placed in the overpouch to absorb
any oxygen that may still be left inside the over pouch or that may diffuse through the
overpouch material during the shelf life of the product. The oxygen absorber has also the
capability to absorb the H,S by establishing covalent bonding with iron to form iron sulfur. It
is also contemplated that a combined oxygen and odor scavenger may be used. ~

[00164] It should be noted that the container housing the cysteine containing TPN
formulation should be permeable to the hydrogen sulfide so that it can enter the interior of the
overpouch were it can be absorbed or scavenged.

[00165] In a further embodiment of the present invention, sterilization at a slightly higher
temperature than the industry standard of 121 degrees centigrade may be performed to reduce
the level of hydrogen sulfide. For example, sterilization at 125 degrees centigrade and for a
shorter time period or sterilization cycle has been found to reduce hydrogen sulfide levels and
reduce the degradation of some of the amino acids. With less degradation the formulated
levels of amino acids can be closer to the levels desired after sterilization which facilitates the
ability to tightly control the amino acid levels.

[00166] In another embodiment of the present invention an oxygen indicator is provided.
Oxygen indicators are used to demonstrate that the oxygen sensitive components of TPN
formulation such as lipid emulsions were not exposed to undesired oxygen levels during
transport and/or storage. A preferred oxygen indicator provides a distinct and marked color
change to indicate oxygen is present even after undergoing heat sterilization. Moreover, once
the color change has occurred the oxidized color must then remain substantially unchanged

visually to the observer in circumstances in which the indicator is not observed for some time

such as during prolonged storage.
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[00167] In an embodiment of an indicator the indicator of the present invention is placed
in the overpouch and may be adhered to the medical container prior to sterilization. Thus the
indicator must be able to withstand steam sterilization. In other words the reduced color of
the indicator, i.e. the color of the indicator prior to exposure to oxygen sufficient to oxidize
the indicator, should still change color when oxidized (exposed to a sufficient amount of
oxygen) and the oxidized color should remain substantially unchanged visually and distinct
from the reduced color. In a preferred embodiment, the indicator is manufactured in its
oxidized form and is reduced upon steam sterilization. Additionally, both the color of the
reduced form and the color of the oxidized form should not fade or significantly change
during storage of up to three months at 40 °C more preferably up to six months at 40 °C.
Further, both the color of the reduced form and the color of the oxidized form should not fade
or significantly change during storage of up to two years at 25 °C and 30 °C

[00168] Typically the oxygen indicators come in small pouches containing an indicator
solution. The pouches are usually constructed of a top web and bottom or base web which
are sealed about their edges to each other to create a sealed pouch. An adhesive such as
double-side tape can be placed on the base web to fix the indicator pouch inside the
secondary packaging or to the container housing the medical formulation. In a preferred
embodiment, the indicator is fixed on the surface of the oxygen absorber. The material
forming the pouch can be selected to comply with the kinetic of color change requirement.
Some such materials can be :

top web: Oriented polypropylene (OPP) 2511 / Cast polypropylene (CCP) 40p. A muiti color
printing can be applied between the OPP and CPP layers

base web: Polyethylene terephthalate (PET) 12p / Oriented polypropylene (OPP) 20p / Cast
polypropylene 30p. Any printing such as a white opaque printing can be placed between the
PET layer and the OPP layer.

[00169] In one embodiment utilizing the above described film, a pinhole exposure to an
oxygen environment caused the color of the indicator to change in less than three days to
indicate the presence of oxygen. The indicator solution includes indigo carmine that changes
from a yellow color when in reduced form which indicates a lack of oxygen to a blue when
oxidized by the presence of oxygen.

[00170] The pouches are preferably constructed with a transparent portion to view the
color of the indicating solution. The indicator solution is prepared under atmospheric
conditions which means that the indicator is in its oxidized form and blue in color. During

manufacturing the pouch containing the oxidized form of the indicator solution is placed in
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an overpouch with the container housing a TPN formulation and the overpouch is sealed and
sterilized. During the sterilization cycle, the indicator solution is reduced and the solution

turns yellow. The oxidation reduction reaction is shown below:

O

o
HOS SOH
O™
X NH NH
OH O
HOSS.. :: < ?\QS@H
NH NH

[00171] The reaction is réversible, i.e. the solution becomes blue again upon exposure to
oxygen. In a preferred embodiment the indicators should be formed using components that
would be. non-toxic to the contents of the containers and to those users of the product who
may be exposed to the indicator solution if there is a leakage through a breach in the film. In
a more preferred embodiment, the components would consist of food additives that are well
known for their non-toxicity. )

[00172] An embodiment of an oxygen indicator is based on a 3 g/L indigo carmine
concentration. The specific formulation is a mixture of 20 ml of 1.5% indigo carmine, 80 ml
of 0.13M of sodium pyrophosphate and 18 g of microcrystalline cellulose and pH adjusted to
8.75 with HCl. The oxidized color of this currently available oxygen indicator produces a
blue color when oxidized but this color degrades relatively quickly. After three months of
storage at 40 °C, the blue color fades to a skin color that it not distinct enough from the
yellow color or reduced form of the indicator. This faded color would fail to provide
unambiguous identification of exposure to oxygen. Similar results were observed for sample
maintained at 30 °C for 8 months and 25 °C for 12 months.

[00173] In one attempt to overcome this shortcoming, the indigo carmine concentration
was increased to 6 g/L concentration and compared to the currently available indicator

(reference). The table below provides details of each formulation.

Indigo Sodium Cellulose HCI adjusted
carmine 1.5 % | Pyrophosphate pH
0.13 M
Reference 20 mL 80 mL 18¢g 8.75
Alternatel 40 mL 60 mL 30g 8.75
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[00174] Since cellulose is provided to act as a reducing agent, the cellulose content was
increased in this second embodiment (alternate 1) of indicator to compensate for the increase
indigo carmine. In other words, more cellulose is needed to ensure the indicator reduces
during sterilization.

[00175] Samples of each of the indicators were analyzed for their optical densities in
absorption units (AU) at 610 nm, which is the absorbance range for the blue oxidized color,
after formulation, sterilization and storage at a few temperatures over time. The results are

show in the following table.

REF- REF- REF- ALT1- | ALTI- ALTI-
Days 25°C 30°C 40°C 25°C 30°C 40°C
0 1.185 1.281 1.281 2116 2116 2.116
1 0.814 0.827 0.82 1.4614 1.3934 1.4246
15 1.3382 1.2337 1.1308
21 0.7162 0.603 0.2973
40 1.2816 1.1279 0.711
46 0.6312 0.4465 0.1168
63 1.1903 1.1008 0.4358
69 0.5975 | .0.3726 0.0964
82 1.0662 0.9486 0.2445
87 0.5645 0.332 0.0574

Day 0 means solution prior to sterilization while day 1 means solution after sterilization

[00176] A graphical representation of the above date is shown in FIG. 12.

[00177] The initial absorbance after sterilization is about 1.4 AU with the alternate 1
formulation versus 0.8 AU for the first iteration. As shown on FIG. 9, the trend of decreasing
is similar for both iterations. A longer stability of the oxidized color is expected but the
expected 24 months® stability might be borderline with this formulation. ,
[00178] Other types of cellulose were also investigated using the reference indicator
formulation, specifically DS-0 TLC cellulose, colloidal micro-crystalline cellulose, powder
for chromatography cellulose, powder for chromatography acid washed cellulose, low and
high viscosity carboxymethyl cellulose sodium salt, acetate cellulose and methyl cellulose.
No major difference was observed between the formulations including other insoluble
cellulose compounds. The testing did show that insoluble cellulose cannot be replaced by
soluble grafted cellulose. In addition, EDTA was investigated as an additive known as a
stabilizing agent. Again, the EDTA did not have a significant effect on the degradation of the
oxidized color of the indicator.

[00179] Further increasing the concentration of the indigo carmine manufacturing .

complications caused by increasing the cellulose content and it was seen that increasing the
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level above the 300 g/ cellulose used in the altenate 1 indicator hampered
manufacturability of the indicating pouch and created an undesirably paste like mixture. Any
further increase would further exacerbate these issues and yet failure to increase the level of
cellulose led to an inability to adequately reduce the higher levels of indigo carmine during
sterilization.

[00180] It has been determined that adding an appropriate amount of a reducing agent and
in a preferred example a stronger reducing sugar such as dextrose allows the indigo carmine
concentration to be increased beyond the 6 g/L concentration while maintaining the cellulose
content at the more preferred level of 180 g/L. ,

[001811 In one embodiment, the indicating solution includes, in addition to indigo
carmine, a buffer for pH adjustment in the range of about 9.0 to about 9.75 prior to
sterilization and from about 7.0 to about 9.0 after sterilization, cellulose and a reducing agent.
[00182] Indigo carmine is deemed as not a hazardous substance under European
Community Directive 67/548/EEC, The concentration of indigo carmine can be greater than
6g/1 and less than about 60 g/L, preferably from about 10 to about 40 g/L, more preferably
from about 14 to about 20 g/L. with the lower concentration producing a more pleasing visual
indicator. Concentrations of indigo carmine above 20 g/L further exceed the solubility limit
and one would observe a lack of homogeneity in the color such as spots or clumps of dark
color

[00183] Buffers can include phosphate and acetate buffers. Specific buffers include
sodium phosphate buffers and sodium acetate buffer with a preferred being sodium
pyrophosphate buffer. Sodium pyrophosphate is deemed as not a hazardous substance under
European Community Directive 67/5S48/EEC. Concentration of the sodium pyrophosphate
buffer can be from about 0.11M to about 0.18M, preferably from 013M to about 017M.
Other buffers may be suitable to arrive at the desired pH of 7 — 9 after sterilization. It has
been observed that for the sterilization cycle being used for such nutritional products that a
pH prior to sterilization of 9.0 — 10.0 will lead to the desired post sterilization pH.

[00184] Color and/or thickening agents can include insoluble cellulose compounds since it
also has some reducing ability and is an approved food additive. Preferred cellulose is
microcrystalline cellulose included at from about 150 to about 210 g/L, more preferably at
about 180 g/L. Microcrystalline cellulose is deemed as not a hazardous substance under
European Community Directive 67/548/EEC. Levels of cellulose up to 300 g/L were used

but the mixture becomes a paste like mixture which creates issues in manufacturing using
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preferred equipment. It is envisioned that greater concentrations are feasible using other
manufacturing techniques for producing the indicator.

[00185] An additional reducing agent is included such as one or more reducing sugars. A
preferred reducing sugar can be dextrose although other reducing agents and sugars may be
employed. However as previously described, in a preferred embodiment reducing sugars that
are approved food additives are used. For example dextrose is a common ingredient used in
infusion fluids. The concentration of the dextrose has to be adjusted in function of the indigo
carmine concentration. It can be between about 1 and about 5 g/L. of anhydrous dextrose,
preferably from about 2 to about 4 g/L. more preferably from about 2.5 to about 4 g/L.
Higher levels of dextrose lead to a decrease in pH of the resultant mixture after sterilization

which negatively impacts on the performance of the indicator.

* [00186] In one embodiment of an indicator of the present invention, an indigo carmine

mixture retains the yellow color and remains functional, i.e. changes from yellow to blue
upon exposure to oxygen, after at least three months of storage at 40 °C and more preferably
up to six months of storage at 40 °C. In addition, once exposed to oxygen the oxidized form
retains the blue color for at least three months of storage at 40 °C and more préferably up to
six months of storage at 40 °C.

[00187] In one embodiment, an indicator mixture is made by dissolving from about 14 to
about 20 grams of indigo carmine in one liter of water. The water is preferably distilled. The
mixture also include from about 2.5 to about 4.0 grams/L dextrose and from about 60
grams/L to about 75 grams/L tetrasodium pyrophosphate. A thickening agent acting as color
enhancer and having reducing ability is included in the mixture such as, microcrystalline
cellulose added at about 180 grams/L.

[00188] Example 2

[00189] An indigo carmine indicator mixture was made as follows:

14 g indigo carmine, 60 g tetrasodium pyrophosphate, 2.75 g anhydrous dextrose, and 180 g
microcrystalline cellulose were added to one liter of distilled water.

[00190] This mixture was placed in small pouchés that were packed with oxygen absorber
in an oxygen barrier overpouch and exposed to steam sterilization at 121°C. The samples
were then stored in reduced form and the reduced form, i.e. yellow color of the indicator

mixture, was still yellow after storage in a substantially oxygen free environment for 112
days at 50 °C.
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[00191] When similar packages were exposed to oxygen after being first placed in a
reduced state as described above, the mixture changed to the oxidized form, i.e. dark blue
color. The mixture remained dark blue after storage for 112 days at 50 °C

[00192] Example 3

[00193] An indigo carmine indicator mixture was made as follows: 14 g indigo carmine,
60 g tetrasodium pyrophosphate, 2.00 g anhydrous dextrose and 180 g microcrystalline
cellulose were added to one liter of distilled water. The results were similar to those found in
Example 2 above.

[00194] Example 4

[00195] A 14 g/L indigo carmine solution was made to determine the degradation kinetics
of the blue color or oxidized form during a few months storage. The indicator was made by
mixing 14 g of indigo carmine, 60 g of tetrasodium pyrophosphate, 2.5 g of anhydrous
dextrose and 180 g of cellulose in one liter of distilled water.

[00196] Empty bags of nominal volume 50 ml were filled with this 14 g/L indicator
formulation, then overpouched with oxygen absorber and sterilized. During sterilization, the
color of the indicating mixture turns from blue (oxidized form) to yellow (reduced form).
{00197] The overpouch was then pierced and the indicating mixture was allowed to react
with atmospheric oxygen under ambient conditions. Then the color of the indicating mixture
turns back to blue (oxidized form). Using a syringe with a needle, a 1.0 ml of indicating
mixture was withdrawn through the medication port of the container. This aliquot was diluted
to 50 ml with water and the cellulose was removed by filiration or centrifugation. Finally,
200 pl of the solution were dispensed in a well of a polystyrene microtitration plate and the
absorbance was recorded at 610 nm, i.e. the maximum wavelength at peak optical densities of
the indigo carmine in its oxidized form. A graph of optical densities (O.D.), measured from
350 to 750 nm is shown in FIG. 13.

[00198] The test units were then stored at 25°C, 30°C and 40°C. Samples were taken at

several time intervals and spectrometric measurements were made. The following table

shows the results:
Formulation with 14g/1
Days Optical density @ 610 nm
(A1)
T=25°C T =30°C T =40°C

0 3.1118 2.9853 2.7592

0 3.0046 2.7807 2.7297
15 3.1118 2.9853 2.7592
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15 3.0046 2.7807 2.7297
57 3.0515 2.9714 2.5663
57 2.9727 2.8054 2.3863
130 2.7753 2.6868 2.3288
130 2.7006 2.6237 2.0991

note: PO measurements are not available and P15 measurements were therefore reported at PO

[00199] These data fit an exponential curve which is shown in FIG. 14.

[00200] The values recorded up to 130 days indicate that the oxidized color is acceptable
after 3 months at the three temperatures and that the six months stability of the oxidized blue
color will most likely be reached at the three storage temperatures.

[00201] Example §

[00202] An indigo carmine indicator mixture was made as follows:

20 g indigo carmine, 75 g tetrasodium pyrophosphate, 4.0 g anhydrous dextrose and 180 g
microcrystalline cellulose were added to one liter of distilled water. This mixture was placed
in small pouches that were packed with oxygen absorber in an oxygen barrier overpouch and
exposed to steam sterilization at 121°C. The samples were then stored in reduced form and

the reduced form, i.e. yellow color of the indicator mixture, was still yellow after storage in a
substantially oxygen free environment for 112 days at 50 °C.

[00203] When similar packages were exposed to oxygen after being first placed in a
reduced state as described above, the mixture changed to the oxidized form, i.e. dark blue
color. The mixture remained dark blue after storage for 112 days at 50 °C,

[00204] Spectrographic analysis was conducted on the oxidized form of this indicating
mixture (20 g/L) in the same manner described with regards to the formulation with 14 g/L

indigo carmine and the results are shown in the following table:

Formulation with 20g/1
Days Optical density @ 610 nm
: (AU)
T=25°C T=30°C T =40°C
0 3.434 3473 3465
7 3.4463 3.5024 3.6194
51 3.5678 3.5471 4.0000
124 3.5293 3.5593 4.0000
After 1/10 dilution
0 0.606 0.683 0.634
7 0.613 0.562 0.620
51 0.731 0.711 0.646
124 0.631 0.626 0.572
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[00205] The results are also represented graphically in FIG. 15.

[00206] According to the absorbance data this 20 g/L formulation showed no degradation
of the oxidized color after 124 days, but this may be due to saturation of the detector as
absorbance values approach 4 A.U. in conjunction with some water loss. When samples are
diluted 10 times, a slight decreasing trend in absorbance is observed at 40°C but again, the
results indicate that the 6 months stability of the oxidized blue color at 40°C will be reached
with this formulation.

[00207] Example 6

1002081 Long term stability studies were then conducted. to show that the indicators would
function over the desired shelf life of the products which would be employing the indicator.
Two liters of a 14 g/L indigo carmine indicator and a 20 g/L indigo carmine indicator
formulation were made to determine indicator activity and color degradation. The 14 g/L
formulation was made by dissolving 120 g of sodium pyrophosphate in 2000 ml of water. In
this solution 28 g of indigo carmine was added followed by 5 g of anhydrous dextrose. The
solution was stirred for a few minutes to maximize the dissolution of indigo carmine. 360 g
of cellulose was then added. The pH was measured but not adjusted. The pH should be
above 9.4. The 20 g/L formulation was made by dissolving 150 g of sodium pyrophosphate
in 2000 ml of water. In this solution 40 g of indigo carmine was added followed by 8 g of
anhydrous dextrose. The solution was stirred for a few minutes to maximize the dissolution
of indigo carmine. 360 g of cellulose was then added. The pH was measured but not
adjusted. The pH should be above 9.4.

[00209] A large number of small pouches were produced with half of which were filled
with about 0.2 ml of the 14 g/L indicator formulation and the other half with the 20 g/L
indicator formulation. These indicator pouches were then placed in separate overpouches
containing multi-chambered bags of water. Half of the overpouches containing the 14 g/L
indicators were heat sterilized using a short heat sterilization procedure, specifically 27
minutes exposure at 121°C to determine if the indicators would change from the oxidized
form (blue color) to the reduced form (yellow color) and the other half of the 14 g/L indicator
were heat sterilized using a long heat sterilization procedure, specifically + 42 minutes
exposure at 122°C to test the stability of the both the reduced color and oxidized color. The
same was performed on the overpouches containing the 20 g/L indicators.

[00210] Half of the samples or each lot were exposed to oxygen by piercing the overpouch

using a 21G needle to create a pinhole. The all these indicators in these exposed samples then
turned blue.
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[00211] All of the samples were divided and stored in con&olled climatic rooms. One of
the rooms was maintained at 25°C, and 40% relative humidity, a second room was
maintained at 30°C, 35% relative humidity, and a third room was maintained at 40°C, 25%
relative humidity. These rooms were maintained at these conditions with a tolerance of £2°C
for temperature and +5 % for relative humidity. Samples maintained at 40°C were tested at
0, 2, 4, 6 months and samples in the 25°C and 30°C rooms were tested at 0, 2, 4, 6, 9, 12, 15,

months for each storage condition. The samples were visually inspected and categorized at

‘the closest Pantone® reference via the Pantone® formula guide — solid coated (second

edition 2004) for each period and at each temperature. At each testing period a subset of the
stored samples was selected from the exposed lots and the unexposed lots from each room.
The indicator from the exposed lot was examined to determine whether the indicator still
indicated the -presence of oxygen by displaying a blue color. The non-exposed samples were
initially examined to determine if the indicator still indicated the absence of oxygen, then the
overpouch was pierced with the 21 G needle to allow oxygen to flow into the overpouched

product and the indicators were observed for a color shift sufficient to show the presence of

oxygen.

[00212] In summary, at 40C and 6 months all of the samples of oxygen indicators
performed as desired. All of the exposed samples continued to display é bluish color
sufficient to indicate the presence of oxygen. All of the non-exposed samples displayed the
yellowish color to indicate the absence of oxygen. When the overpouch was pierced, all of
the now exposed, non-exposed samples changed to the bluish color sufficient to indicate the
presence of oxygen. After 6 months the testing at 40C was concluded.

[00213] Similar results were found in the samples kept at 25C and 30 C at the 2, 4, 6, 9,
12, 15 month intervals. Exposed samples continued to display a color indicating the presence
of oxygen and non-exposed sample continued to display a color indicating the absence of
oxygen. When the non-exposed samples were then exposed to oxygen by penetration of the
overpouch with a needle, the samples changed colors to indicate the presence of oxygen
within 67 hours.

[00214] The results are shown in FIGS. 16, 17 and 18. which indicate the reduced color of
the oxygen units, did not vary significantly after 6 months storage under any of the storage
conditions tested.

[00215] After sterilization two units per formulation per sterilization cycle (8 units total)
were exposed to constant illumination of 2000 lux with TL tube (tube daylight) for 30 days at
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25°C, using a light box. The Pantone® references are shown in FIG. 20 which indicate the
formulations were not deteriorated by light exposure,

[002161 A pinhole was pierced in the overpouch using a 21G needle of all the units
including the illuminated units. All units turned blue after puncturing within 1 to 67 hours.
The closest Pantone® reference was estimated at each temperature and period and the results
for each temperature and period are shown in FIGS. 20, 21, 22 which indicate the oxidized
color of the oxygen units, did not vary sighificantly after 6 months storage under any of the
storage conditions tested.

[00217] From the foregoing, it will be observed that numerous variations and
modifications may be effected without departing from the spirit and scope of the invention. It
is to be understood that no limitation with respect to the specific apparatus illustrated herein
is intended or should be inferred. It is, of course, intended to cover by the appended claims

all such modifications as fall within the scope of the claims.
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CLAIMS
We claim:
1. A sterilized medical product for a pediatric patient population comprising:

a) a polymeric container having first and second chambers positioned at opposing
lateral ends of the container and at least one additional chamber positioned
between the first and second chambers, a first frangible barrier separating the first
chamber from the at least one additional chamber and a second frangible barrier
separating the second chamber from the at least one additional chamber;

b) a carbohydrate formulation housed in the first chamber;

c) an amino acid formulation housed in the at least one additional chamber and

having cysteine at a level appropriate for pediatric nutrition;

d) alipid formulation housed in the second chamber; and

e) electrolytes included in one or both of the carbohydrate and amino acid

formulations,
wherein activation of all the frangible barriers produces a total nutritional formulation.

2. The sterilized medical product of claim 1 wherein the electrolytes are included in the
amino acid formulation and the total nutritional formulation includes from about 35 to about
QOO grams of one or more carbohydrates, from about 8 to about 30 grams of one or more
amino acids, from about 6 to about 30 grams of one or more lipids, from about 3 to about 50
mmol of sodium, from about 3 to about 35 mmol of potassium, from about 3.5 to about 4.5
mmol of calcium, from about 3.5 to about 8.5 mmol phosphorus, from about 0.5 to about 3

mmol of magnesium, and from about 7.5 to about 75 mmol of chloride.

3. The sterilized medical product of claim 2 wherein the carbohydrate formulation
includes glucose at a concentration of from about 30% to about 70%.

4. The sterilized medical product of claim 3 wherein the lipid formulation has a
concentration of from about 10 to about 30% and includes a mixture of olive o0il and soybean
oil.
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5. The sterilized medical product of claim 4 wherein the amino acid formulation has a

concentration of from about 3 to about 10%.

6. The sterilized medical product of claim 5 wherein the amino acids include isoleucine,
leucine, valine, lysine, methionine, phenylalanine, threonine, tryptophane, arginine, histidine,
alanine, aspartic acid, cysteine, glutamic acid, glycine, proline, serine, tyrosine, ornithine, and

taurine.

7. The sterilized medical product of claim 6 wherein the multiple-chamber bag has a
volumetric capacity of about 300 ml and provides one day of nutritional needs for a preterm

infant.

8. The sterilized medical product of claim 6 wherein the polymeric container includes a
first longitudinal end and a second longitudinal end opposite the first longitudinal end, the
first end having a hanger portion and wherein the at least one additional chamber has a
longitudinal length substantially less than a longitudinal length of at least 6ne of the first and
second chambers such that rolling the container from the first longitudinal ‘end facilitates

selective activation of the first and second frangible barriers.

9. The sterilized medical product of claim 8 wherein the total nutritional formulation
includes from about 8.5 to about 10.5 grams of amino acids, from about 36 to about 44 grams
of glucose, from about 6.2 to about 8.3 grams of lipids, from about 3.5 to about 7 mmol of
sodium, from about 3.5 to about 7 mmol of potassium, from about 2 to about 6 mmol of
calcium, from about 2 to about 6 mmol of phosphate, from about 0.7 to about 2 mmol of

magnesium, and not more than about 17 mmol of chloride.

10.  The sterilized medical product of claim 9 wherein the first chamber houses about 80
ml of the carbohydrate formulation, the at least one additional chamber houses about 160 ml
of the amino acid formulation, and the second chamber houses about 60 ml of the lipid

formulation.
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PRODUCTOS MEDICOS Y FORMULACIONES PARENTERALES

Esta solicitud reclama el beneficio de la Solicitud Provisional Estadounidense Serie

No. 60/704,555 presentada en Agosto 2, 2005.

ANTECEDENTES DE LA INVENCION

[0001] La presente invencion esta dirigida enrgenera| a soluciones médicas,
contenedores para almacenar soluciones médicas e indicadores de oxigeno para
detectar la presencia de oxigeno en un contenedor médico. Mas particularmente,
la presente invencion esta dirigida a formulaciones nutricionales parenterales
terciarias listas para uso para ciertas poblaciones de pacientes, particularmente,
poblaciones que tienen limitado los fluidos, y sistema de contenedor para
almacenamiento de largo tiempo y la administracion selectiva de tales
formulaciones e indicadores de oxigeno para tales sistemas de contenedor. Mas
especificamente, la presente invencién esta dirigida a tales formulaciones que son
almacenadas en contenedores flexibles que tienen multiples camaras para
almacenamiento aislado a largo plazo de los varios componentes nutricionales de
tales formulaciones, indicadores de oxigeno para alertar a los profesionales de la
sélud de un contenedor que esta comprometido con oxigeno y contenedores que
facilitan el mezclado estéril selectivo en una formulacion lista para infusiony
administracion de tal formulaciéon. Ain mas especificamente, la invencion esta
dirigida a contenedores multicamara que permiten el mezclado selectivo de dos o
mas selecciones contenidas en las camaras tales como soluciones nutricionales
de lipidos, carbohidratos, aminoacidos y electrolitos e indicadores de oxigeno
capaces de soportar la esterilizacion mediante el calor y que tengan

caracteristicas de almacenamiento aceptables.

Se!
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[0002] Las soluciones médicas tales como soluciones parenterales y de nutrientes
entéricos, soluciones para dialisis, soluciones farmacoldgicas, y soluciones para
quimioterapia son almacenadas rutinariamente en una variedad de contenedores
hechos de vidrio o plastico. Aunque los contenedores de plastico ofrecen muchos
beneficios tales como la impermeabilidad al gas y una compatibilidad virtualmente
completa con las soluciones médicas, los contenedores de vidrio son pesados, se
rompen facilmente, son dificiles de manejar y pueden liberar aluminio dentro de las
soluciones. Como resultado, mas y mas soluciones médicas estan siendo
almacenadas en contenedores plasticos. Los contenedores flexibles tales como

bolsas hechas de peliculas plasticas han ganado aceptacién incrementada con el

tiempo.

[0003] Frecuentemente la prescripcion a ser administrada a un paciente
comprende componentes que no son compatibles durante periodos de
almacenamiento largos. Un método para solucionar esta limitacién es combinar o
mezclar los componentes justo antes de la administracién. Tal mezclado puede
llevarse acabo manualmente o con mezcladores automatizados. Sin embargo, tal
método de combinacién consume tiempo, y puede dar lugar a errores en la

formulacion e incrementa los riesgos de contaminacion de la mezcla final.

[0004] Para solucionar los inconvenientes de la incompatibilidad a largo plazo y
reducir los riesgos del mezclado, los contenedores flexibles pueden ser formados
con multiples camaras para almacenar separadamente las soluciones médicas.
Estas bolsas estan formadas como conexiones rompibles o sellos que se arrancan
y que suministran el mezclado de todos los contenidos de las camaras mediante

manipulaciéon de las conexiones o sellos. Un inconveniente de utilizar tales
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contenedores multicamara es que uno esta restringido a la formulaciéon que se
suministre por los cbmponentes suministrados y las cantidades proporcionales que
estan almacenadas en las varias camaras. Cuando se busca llegar a las
necesidades de poblaciones de pacientes variadas, particularmente poblaciones
que tienen restringidos los fluidos, tal restriccion puede ocultar la habilidad para
usar tales contenedores, causar el uso de solamente una porcion de los
contenidos de tal contenedor o causar versiones muiltiples de tales contenedores

para ser aimacenados.

[0005] Como se describié previamente los contenedores flexibles que tienen
multiples camaras tales como las bolsas muiticamara tienen medios de separacion
que permiten la comunicacion y el mezclado de los componentes o soluciones
almacenados separadamente. Algunos de tales contenedores de mdltiples
camaras utilizan valvulas rompibles mientras que otros usan lineas debilitas o
lineas marcadas en la barrera que separa las camaras para efectuar el mezclado
de los componentes almacenados separadamente. Todavia otros usan tiras de
rasgado o lengletas de rasgado. Mas ventajosamente los contenedores
multicamara en términos de costo y facilidad de uso son del tipo que incluyen
sellos despegables formados por calor o sellado por radiofrecuencia de dos
laminas de material termoplastico que comprende una bolsa flexible para definir
las camaras muitiples interiores. El sello por calor suministra una barrera que es
resistente a fuerzas de apertura no intencionales pero es abrible con aplicacién de
una fuerza especifica. Estos tipos de contenedores de multiples camaras se han
descrito en la Patente Estadounidense No. 6,319,243 que se incorpora agui como

referencia.

PCT/US2006/030058 %%
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[0006] Los contenedores plasticos tales como aquellos discutidos antes sin
embargo pueden también presentar problemas Unicos que deben ser corregidos.
Un problema posible es que la esterilizacion por calor tal como autoinflamamiento
puede afectar ciertos materiales plasticos usados para formar el contenedor y/o
separar el sello por calor de las camaras. Otro problema posible es que ciertos
materiales plasticos son permeables al oxigeno atmosférico y pueden proteger de
manera inadecuada las soluciones sensibles al oxigeno o los componentes
sensibles al oxigeno. Todavia otro es que ciertas grasas solubles o soluciones
lipofilas o componentes pueden no ser compatibles con ciertos materiales
plasticos. Por ejemplo, las formulaciones de lipidos tales como las emulsiones de
lipidos usadas en la alimentacion parenteral no pueden ser almacenadas en
ciertos plasticos porque pueden lixidiar algunos materiales plasticos del
contenedor. La emulsion de lipidos se contaminaria y la integridad de los

contenedores plasticos puede verse comprometida.

[0007] Las emulsiones de lipidos generalmente son un componente de unha
solucién nutricional parenteral (PN). Las formulaciones nutricionales parenterales
terciarias son usadas para suministrar todos los componentes nutricionales
requeridos por un paciente. Estas formulaciones PN incluyen también un
componente de carbohidrato, un componente de aminoacido, vitamina, elementos

traza y componentes electrolitos. Debido a las diversas incompatibilidades, los

componentes nutricionales de las formulaciones PN son ejemplos principales de

soluciones médicas que no pueden ser almacenadas durante largo tiempo como
mezcla en un estado listo para usar. Estas solamente pueden ser combinadas en

un periodo de tiempo relativamente corto antes de la administracion.

PCT/US2006/030058 ﬁ
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[0008] Los constituyentes individuales de cada componente deberian
determinarse mediante los requerimientos nutricionales recomendados de la
poblacion de pacientes particular que va a ser tratada. Por ejemplo, las
formulaciones PN para pacientes adultos puede tener diferentes constituyentes en
cada componente o por lo menos cantidades diferentes de cada constituyente que
las formulaciones PN para bebés. Mas alin, la preparacion de los componentes
separados de las formulaciones PN para bebés prematuros, pacientes neonatales,
o nifios pequefios presenta probiemas uUnicos. De un lado, el volumen de fluido
que puede ser infundido en tales pacientes es relativamente pequefio. Buscando
suministrar todos lo componentes nutricionales deseados en tal baja cantidad de
volumen es extremadamente dificil. Por ejemplo, los rangos de concentracion para
constituyentes individuales de ciertas soluciones de componentes puede ser
constrefiida muy angostamente. En adicién, algunos de los constituyentes
individuales son interdependientes o incompatibles si estan presentes en ciertas
formas y concentraciones. Por ejemplo, el espacio del rango aceptable de
concentracion para el magnesio para un bebé prematuro es de alrededor de 0,2
mmoles. En otras palabras, la diferencia entre la concentracion mas baja
aceptable de magnesio y la concentracion mas alta aceptable de magnesio de 0,2
mmoles. En adicién, existe un limite en la cantidad de cloro que un infante
prematuro o un bebé prematuro puede tolerar; de modo que un intento para
suministrar la cantidad requerida de ciertos electrolitos tales como magnesio y
calcio como cloruros, el cloro maximo puede ser excedido. Mas aun, los
electrolitos tales como calcio y fosfato pueden ser incompatibles en ciertos niveles

de concentracion.

[0009] También, almacenar los componentes de una formulacion PN en un

contenedor plastico Gnico o multicamara para un mezclado estéril para formar una
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formulacion PN también presenta problemas tnicos. Como ya se discuti6 arriba, el
componente lipido es incompatible con ciertos materiales plasticos. En adicidn,
algunos de los componentes son sensibles al oxigeno el cual puede permear a
través de ciertos plasticos. Sobre envolturas o sobre bolsas se usan tipicamente
para restringir la habilidad del oxigeno de llegar a los contenedores multicamara;
sin embargo en la sobre envoltura puede todavia permitir difundirse a través una
cantidad pequefia de oxigeno. Adicionalmen'ge, la sobre envoltura puede
desarrollar una fuga que podria permitir que una cantidad excesiva de oxigeno
esté expuesta ante el contenedor. Tal fuga puede no ser visible y la presencia de
tal oxigeno requiere ser indicado para aquel que suministre el cuidado de la salud.
Aunque los indicadores de oxigeno existen ellos parecen no ser capaces de
soportar la esterilizaciéon por calor y funcionar todavia apropiadamente después de
almacenamiento prolongado. En otras palabras, el indicador de oxigeno deberia
ser capaz de indicar la presencia de oxigeno (forma oxidada o resultado positivo)
tal como con un cambio en el color que sea distinguible de la condicion que indica
una carencia de presencia de oxigeno (forma reducida o resultado negativo).
Adicionalmente, los colores oxidados o reducidos del indicador no deben
desvanecerse o alterarse después de almacenamiento prolongado de modo que

crean incertidumbre en cuanto al resultado.

[0010] Mas aun, ciertos aminoacidos con funcién tiol, tales como cisteina o acetil-
cisteina pueden formar sulfito de hidrogeno como un producto de descomposicién
durante la esterilizacion. Un nivel excesivo de sulfito de hidrégeno puede afectar
negativamente algo de los componentes nutricionales. Mas auin, aunque todos los
componentes almacenados separadamente son mezclados para formar la
formulacién PN final antes de la administracion, hay circunstancias en donde es

indeseable incluir uno o mas de los componentes encontrados en una de las
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camaras en la solucién final. Por ejemplo puede ser deseable no incluir el -
componente liquido en la soluciéon final para nifios bajo estados sépticos,

anormalidades de coagulacion, nivel de bilirrubina alto o por otras razones.

[0011] Por lo tanto, existe una necesidad de un contenedor de camara multiple
flexible que facilite la apertura selectiva de una mas de no de otra barrera

rompible, por 1o menos no todas las barreras rompibles o las barreras rompibles

de una manera secuencial.

[0012] Existe también una necesidad de tener componentes individuales de una
formulacion PN que cumplan el volumen recomendado y los requerimientos
nutricionales para ciertas poblaciones de pacientes y en particular bebés o nifios

pequerios en diferentes etapas del desarrollo.

[0013] Adicionalmente, existe una necesidad de medios para suministrar un
indicador confiable de oxigeno atmosférico que pueda haber contaminado los
contenidos del contenedor, un bajo nivel de suifito de hidrégeno en caso de
formulaciones que contienen cisteina o derivados de aminoacidos y un absorbedor
de oxigeno para eliminar el oxigeno residual en la sobre bolsa. Seria deseable
suministrar absorbedores y/o indicadores que puedan soportar la esterilizacion por
calor y el almacenamiento prolongado y todavia poseer la habilidad para indicar

que una cantidad inaceptable de oxigeno ha sido expuesta en el contenedor.

RESUMEN DE LA INVENCION

[0014] En un primer aspecto de la presente invencion un producto meédico

esterilizado para una poblacién de pacientes pediatricos se ha suministrado. El
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