
CAVELIER ABOGADOS COLO 

PETITOR10 
L 

Industria y Comercio DE INDUSTRIA Y COMERCIO 
SjpF-RINTENDENCIA 

S U P E R I N T E N D E N C I A 
No, ()8.021886- -00000-0000 

2020 NUECREAG?ONI p 
??’_)oB-02-2917 28-36 L)’-’ 8 FpSENACIONALI 

Eve 37 TE Tre - PAT-L:N›Uyl? 190 
4 ?j,i --SENA‘?ON p’p,’ 

FORMULARIO UNICO DE SOL-,%,i i uu UE PATENTE 
PCT 

ENTRADA EN FASE NACIONAL 
SOLICITUD DE: 

0 N Patente de Invenci6n. El Patente de Modelo de Utilidad. 

N Capitulo 1. El Capitylo 11. 
Nombre: BAXTER INTERNATIONAL INC. 

(D y BAXTER HEALTHCARE S.A. 

SOLICITANTE 
sociedades constituidas y existentes bajo 
las leyes del Estado de Delaware y Suiza 

(71) respectivamente. 

Direcci6n: One Baxter Parkway, 
Deerfield, 
Illinois 60015, 
Estados Unidos de Am6rica 

IDENTIFICACON 

Y C. C. NIT 

Herfistrasse 2, C. E. Otro El 
Wallisellen, Cual 
8304 Zurich, 
Suiza NOmero 

Domicilio: Deerfield, 
Illinois, 
Estados Unidos de Am6rica 

Zurich, 
Suiza 

Respectivamente 

Nombre: EMILIO FERRERO IDENTIFICACi6N 

Direcci6n: Carrera 4a. No. 72-35 C. C. NIT 

REPRESENTANTE 
Tel6fono: 3473611 

C. E. Otro 
Fax: 211 8650 

0 APODERADO 
E-mail: clientes@cavelier.com Cual 

Domicilio: Bogotcl, Colombia. NOme-ro 438.019 T.P 31.929 

2. Freddy DESBROSSES 

0 1. Jean Luc TROUILLY 
8 rue Haut de sambre, 

133 rue Pierre Flamand, 
6530 Thuin, 
B61gica INVENTOR(ES) 1420 Braine I’alleud, 

(72) B61gica 4. Christian MELIN 

3. Denis BONNOT 
94 rue de paris, 

10 rue de Vetriviere, 
78470 Saint Remy les chevreuse, 

78120 Rambouillet, 
Francia 

B61gica 

PCT (86) 

Solicitud Internacional No. PCT/US2006/030058 Fecha: 2 de agosto de 2006 

Pubficaci6n Internacional No. WO 2007/016615 Al Fecha, 8 de febrero de 2007 
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CAVELIER ABOGADOS COLO 13936-841-013-6 ID-1 19897 

Titullo (54) 
PRODUCTOS MEDICOS Y FORMULACIONES PARENTERALES 

uld ?Zk%r, 4 AL7, 

Clasificad6n Internacionall (51) A61J 001/000 

Prioridad (33) Pais de Origen (32) Fecha (31) NOmero cle, Solicitud 

us 2 de agosto de 2005 60/704,555 S159 NOD 

Comprobante de pago No.: 08-11,294 Fecha: 11 de febrero de 2008 

Anexos: 

Comprobante de pago de la tasa de presentaci6n de la solicitud por $ 501.000.00. 

Comprobante de pago por reivindicaci6n de prioridad. 

Documento que acredita la existencia y representaci6n legal cuando el solicitante sea persona 
juridica. 
Poderes, si fuere el caso. 

El Documento de cesi6n del inventor al solicitante o a su causante. 

El Declaraciones. 
Copia de la solicitud internacional. (Resumen, descripci6n, reivindicaciones, dibujos) 

Traducci6n de la solicitud internacional al castellano. (Resumen, descripci6n, reivindicaciones, 
dibujos) 

El Copia del examen preliminar efectuado por la IPEA. 

Traducci6n del examen preliminar efectuado por la IPEA. 

De ser el caso, copia del contrato de acceso. 

EJ De ser el caso, documento que acredite la licencia o autorizaci6n de uso de conocimientos 
tradicionales de las comunidades indigenas. 

El De ser el caso, certificado de dep6sito del material biol6gico. 

N Arte final 12x1 2 

El De ser el caso, informaci6n sobre otras solicitudes de patente o titulos obtenidos en el 
extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con [a invenci6n 
de esta solicitud. 

10 Otros: VER HOJA DE DOCUMENTOS ANEXOS 
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FIGURA CARACTERISTICA 

to 42 a4 40 " 14 1 44 au 

Solicito la concesi6n de la patente, 
NOMBRE: EMIL19 7f,9RRER0 

FIRMA: 
C.C. 438.019 de Usaqu6n T.P. 31.929 
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DOCUMENTOS ANEXOS 

1. N Publicaci6n Internacional WO 2007/016615 Al 

Descripci6n: 

P6ginas 49 en el idioma original 

P6ginas 81 en espahol 

Reivindicaciones: Wmero (s) 10 

Figuras: NOmero (s) 22 

2. M Forma PCT/ISA/210. Informe de 136squeda Internacional. 

3. Z Extracto de publicaci6n. 

0 NO SE REALIZARON MODIFICACIONES EN LA 

FASE INTERNACIONAL 
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PODER 

fo (n6sotros), abajo firmado(s) ............... 
BAXTER INTERNATIOq?L.IN.C.. ................. .................... 

do.niciliado(s) en ............................ 
I I lifini.s’. E.E.JI,U ............. 

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

por el presente conferimos poder a 
GERMAN CAVELIER tpa. 832 
GO 

* 
NZALO PERDOMO tpa. 831 

EMILIO FERRERO tPa. 31929 .............. 
LUZ CLEMENCIA DE PAEZ.tpp....??555 ......... 
b’6r?ic*il*1’846s’’e’?’’1*a’’??r’rera ha. No 

. 

72-15, 

..........
 y para obtener ]a protecci6n 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 jurisdicci6n, especialmente ante las del or-
den administrativo. contencioso-administrativo y 
judicial, en todo lo concerniente a los siguientes 
asuntos: a) Obtenci6n de patentes, de invencift, 
modelos y dibujos industriales; el registro de 
marcas de fAbrica, colectivas y de servicio; el de-
p6sito de nombres comerciales y ensefias; su re-
novaci6n, traspaso, cambio de nombre o domi-
cilio, cancelaci6n voluntaria, y el registro de li-
cencias de uso de esos derechos; b) las acciones 
de oposici6n, cancelaci6n, nulidad, medidas cau-
telares, concesi6n de licencias y en general los 
juicios civiles, penales, administrativos o conten-
cioso-administrativos relacionados con estos de-
rcchos; acciones y juicios que promovamos n 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 y extrajud,iciales. 

Dado y firmado hoy ... junio 16 de 1993 .. ....... I ........... 

en I’d,..l I I i no i s 60015 E. F. U. U. . . ......................... 

POWER OF ATrURNEY 

I (we), the undersigned 
.?Nc. , ........................................... 
............................................. 
of 

(,T.-field, 11nited States nf America, ...................................... 
.................... I ....... I ................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
hereby grant to Messrs. Cavelier, 

GERNAN CAVELIER, GONZALO PERD0110, 

E11ILIO FERRERO, LUZ CLEMENCIA DE 

PAEZ. ................................. I ........... 
Professional Cards Ntimbers: 832,.?.??,.?.??29, 
an’cf ’2355’5* Do’mi’ci led at 
CaIrrera a. No cc I omb i a .............. .............. 
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 jurfsdic-
tion, specially those administrative, 2dministra-
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, change 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 
rizhts, 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. 

,iven and signed this .16,.199.3.. 

in T7,TTNQTF1 ... 6QQ!5.. R-9?1 

C C)IAO NOTARID 3 0 DEL CgR(: 
DE vs0GOrA, HAGO CONSTAR QUE OTOCOP14 COINCIDE C &A 

ON EL OFRIGJNAL?. 
DUE 14E TI!Nloo A LA VIST& 

FEB1108 
BAXTER INTERNATION?Ap T . ........ ........... 

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

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

L 

N IV, 
ME DINA ST N A....GEPARD..., 

%M’Ja dR. J, Nartke, 

Vraductera e All"plete 19pa 

%"I.w" 683 -%i"j’afici4 190 
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LINDA IANUZI HESS 

LAKE COUNTY CLERK T. J, 
18 NORTH COUNTY STREET 

WAUKEGAN, ILLINOIS 60085 
Orradurforn e 4ntrrrrrfo, (91i’d 

WMAcign 693 entilusticia f99f 

ilpnpral 5en!ir,-s 708/360-3610 * Elections 708/360-6628 * Tax Extension & Rederrintion 708/360-6657 

STATE OF ILLINOIS) 
SS 

COT7NTY OF L A K E) 

CERTIFICATE OF AUTHORITY 

I, Linda Ianuzi Hess, County Clerk of Lake County in the S?6 

Which Of ice-,is an office of record havinq a seal, e Itiiy 

that -71W( o? by wbom the foregoing or 

e day of ?exed docum t was notarized, was, on th 

19 CIO, appointed a Notary Public in and for the 

Co?nty of Lake, State of Illinois and that as such, full faith and 

credit is and ought to be given to this Notary’s official 

attestations. In testimony whereof I have aff x d my signature a-nd-7 
C 

the seal of this office this day of 19 

Certification not valid unless the seat LINDA IANUZI HESS 
of Lake County, Illinois is affixpd. LAKE COUNTY CLERK 

COM., 

TARIO SEATO DEL C4 
, 
R Cu 

I’ 
LO 

- 

DE BOGOTA, MAGO CONSTAR QUE LA 
1. i"FOTOCOPIA COIN 

&ORIGINAU. 
QUF HF T L’IDE CON Elpo"I 1111010 /ALA ?TA 

2 1 FE 

B 08 

4 A 
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122 SOUTH MICHIGAN AVENUE, SUITE 1441 

CHICAGO, ILLINOIS 606503 

TEL (312) 341-0658 FAX (3121341-1980 

Chicago, jjjR 2 P 1933 

El A?scrito C6nsul General do Colombia, CERTIFICA que el serior 

4ee4’?quien autoriza el presente documento, 

ejercla legalmento, en la fecha alli expresada, las funciones de 

y Crip la firma y %gello (ve 

an
 al documento aparecon como suyos.pon los quA uqa y acostumbra. en sus actoq 

oficiales, do acuordo con el registro quo so lleva en este consulado. 

El C6nsul no asume responsabilidad alguna por el contenido del documento. 

’PAGADO IMUESTO DE
 TIMBRE 

US$ 6.00 (Seis d6lares) 
us? 0 A 

rAGA.j. 
IA TER.ESA 00 ALL 

Encarqada do Funciones ConWres%’..Š

’IE 
TA4’D SEX DEL CARCLIX.," 

--STAFR DUE L. I 
PIOGOTq, HAC;O C ’.O7000PfA Z:OIHC:IDL, CON EL ORIQINAL? 
DUE HE TENIDO A LA VISTA 

2 1 FEB 201 

NOTAF’,tC) 
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CERITITICADO NOTARIAL (CORPORAC10N) NOTARIAL CERTIFICATE (CORPC)RATION) 

l*.stc.,3cs Uniclos de Amtticn 

Cc).)?c?4o cle -ke 
11"’r"60 Cie I I I inois ss: 

?!O, .. i6 ....... .. I ......... d e .. j un.j.0 ............ de 19..9 3 
r ompol e C I c.. . A. - -Ga r-ax d - S i ack .............. a quien 

’-OTI OV-0, quien, debidomente juramentodo. decla, 
di)r- qua 6) es ... SubSerr.e.tar_lc ................ 

-f?AYTF-R..114T?RNAT.LO.WAL..LNr ...................... 
mpoAfo, nornwoda en el documento que onte-

cr:? .inn corpoyoci6n organizodo COn(OTMe 0 ICIS 

leyes dt-A Estodo de..D.e.ja?jarp ........................... 
!3r)rpiciliudo an la ciuclad do ..D.eenf.i.e.l.d ........... 
L,tc.do de ...................... Y 
galmtnte conslituido pora un perio3o de, duTo-

66n qua oun no hO teTminndo, qua el declorante 

›06 000Tizodo par dicho compoiSto poro conlo-Til 

oste. poder y qua el sollo estompodD POT 6101 Pi16 de 

ol -),-deT, an nombye y en represonlacift de lo ex-

-do compofi to. as &I sello social de ella. 
D suscrito Notaxio ho visto los estatutos de incor-

:)Orr,66n. firmodos en...Deerf.j0jd ..................... 
confecho 

y certifica que de 
conloymidQd con 

i -_ ’qgislocift de dicho Estodo la anterior decloto. 

...6n juyorrientodo as prueba suliciente deque los 

fvztchos sabre qx)e ella, VeT90 son cieftos a verdode-

,as, de a cuol do I*. 

United States of America 

State of ILLMIS ssl 

County of LAKE 
On this_....j6tj-j ...... day of..june . ......... ? 19?33 ... 
personally come. A... CERAM. S-:[F,(ZK .................... 
known to me, who being by me duly Sworn did 6 a. 

pose and -toy that he is the.. ASSjSTANr..SErPVrARY 
of.. BAXTER DT_"MATjCVj?TA.jW .................. 
the Company named within, a Corporation oTgo-

nized under the lows of the State Of..DELAWj?E ....... 
domiciled at the City of ... PF’WIEW ........... 

Slateof ........................................ 
of 

** 
USA ... and legally constituted Jor a peyiod of te-

nure not yet e)tpiTed, that the deponent is outbOTi-

zed bv soid Company to confer this Power of 
AttOTney, and thot the seal offixed hereunto by the 

deponem in the name ond on behalf Of said COT-

poTation is the Corporate seal theyeof 

The undersigned NOtnTy Public has seen the AT. 

ticles of Incorporation of said Corpoyotion executs, .., 

DEE2EINLT) ............. Slot* O1..1JZ1NOIS ........ 
under date of ... c=....j9.,..jR39nd haTeby ceT i! -is 

that under the lows of said Stole The foreqn1ing oci?-

nowladgment is a sufficient proof (hot the facts 

11 therei containad oye true which the attests. 

Notary Public (Notorio Poblico). 

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

H. S, NOTARY BL C 

E"OFFICIAL SEAV on 
Mary H. Cross 

NO)tary Public, State of Illinois 
My Commission ExPires 6/26/94] 

’T?(’T"J, T. 4, .1farf1mel 

91n4iiOnrn 

Woi"144? Ww"I. 
TO DKL C 

;0(;OT. 
JRCU. L 

"A0O CONSTAR 
Q(jF 

P7000PIA GOINCIBC CON 

_ 
L. 

()RIGIN4L 
OUE "V TE0#100 A L 15 TA 

2 1 FEB 08 

JI?INMAIIOU[ L 
N 0 TA R I 
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TRADUCCION OFICIAL No. 8.90.93 de un documento escrito en 

ingl6s el cual para su identificaci6n se sella con el sello 
del 

Traductor al mismo tiemipo qtie I-a presente. Esta traducci6n 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 

rnediante Resoluci6n No. 683 de -1-991. 

(Se traducen sellos y legalizaciones que aparecen a 

continuaci6n de un Poder escrito en ingi6s y espafiol otorgado 

por la sociedad BAXTER INTERNATIONAL TNC., R favor de los 

Doctores GERMAN CAVELIER, GONZALO PFRDOMO, EMILTO FERRERO Y LTTZ 

CLEMENCIA DE PAEZ). 

Dado y firmado hoy 16 de junio de 1993, en Deerfield, Illinois, 

Estados Unidos de Am6rica, por el sefior A. GERARD STECK, 

ASSISTANT SECRETARY 

CERTTFICADO NOTARIAL (SOCIEDAD) en ingl6s y espafiol referente a 

la existencia y representaci6n de la sociedad 
w 

INTERNATIONAL INC., expedido en la Ciudad de Deerfield tad4 
1,.E- 0 

de Tlllnnis, Estarlos Tinidos dc? A-8rir-;), el. 1q fle oc Cg@re de 
7!S :::c 

n7 
1-993. 

B w t 7ad4 (je c) co 

(Firmado), Mary H. Cross, Notario Pfiblico 
UJ 

(7) 
(Sello Notarial en tinta que dice) "SELLO OFICIAL" -Mikry 

Cross, Notario P6blico, Estado de Illi.noi.r’ I r F, 
SFKr(j )?JTA ’o 

’LC) O;r
 A IPC 14 C? 

C01yrr, our 

6/26/94 QUE Hp C’n C. rrN or, o I ?’ 

CERTIFICACION F 2008 

LINDA IANUZI HESS 

?’OTARi, 



ESCRIBANO DEL CONDADO LAKE 

18 NORTH COUNTY STREET 

WAUKEGAN, ILLTNOTS 60085 

-2-
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Servicios Generales 708/360-3610 * Elecciones 708/360-6628 * 

Pr6rrogas y Redenciones de Impuestos 708/360-6657 

ESTADO DE ILLINOIS 

CONDADO DE LAKE 

CERIFICADO DE AUTORIDAD 

Yo, Li-nda Ianijzi Hess, Escribano de CondRdo del condado de Lake 

en el Estado de Illinois, r-ijyn oficini es im;i oficini de 

registro que tiene tin selln, certifico qtte Mary H. Cross quien 

ha notarizado el documento anterior o adjunto, era el 26 de 

junio de 1990, Notario P6blico nombrado en y para el Condado de 

Lake, Estado de Illinois y qomo tal, todas sus certificaciones 

deben ser reconocidas. En test.imoni.o de lo ciial lie firmAdo y 

estampado el sello de esta oficina hoy junio 17 de 1993. 

(Firmado): LINDA IANUZI HESS 

ESCRTHANO DEL CONPAPO 1/PAP0 M-W 

(Sello seco en relieve que dice): SFT-Lf-) OFTCT7\1, COND 

ND 

ILLINOIS 

(Impreso): Esta certificacion i es -io vAlida a menos qu 

ju 

r*,-el 

sello del Condado Lake, Illinois. 

(Impreso): 11-3-208 12/89 
COPSO to 

XTO DEL CdRrUL 
IDIE 80=Rf4A CONSTAR ??UE LA 

(En la fi,rMa espahol) Legalizaci6n de OT 

WM 

ql.&OT 
I 

J00 A LA V11 

UX 

el CONSULADO GENERAL DE COLOMBIA EN CHICA100 S200?) a i o ’?e 

No. 1610/93, de fecha junio 29 de 1993, firmada, por la se6dra 
JUAN FAANW?L BOTEP014’,Lt)?NA A 

Maria Teresa Gonz6lez, Encargads cle Fk %e 

f 
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Pagados Tmpuesto de Timbre y Dererhos Cnnsii1.,ir4n-s por -unlor de 

veintiun d6lares. 

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

COLOMBIA * CHICAGO * 

Legalizaci6n de la firma que antecede hecha por el MINISTERIO 

DE RELACIONES EXTERIORES DE COT.01413]rA bajo el No. 491652- de 

fecha 5 de agosto de 1993, firmada por el sefior Nelson S6nchez 

Torres, Jefe Legalizaciones. 

Es traducci6n fiel y completa de la ciiil se deji copiR en Jos 

archivos de esta oficina parn su confrnntari6n y a li ciii-il me 

remito. 

BogotA, agosto 9 de 1993 

COLO 5873-702-001-4 

BRPI- 2 7 

I A C E 

Oil* sonor 

’v ?ZWWP 

(-j,j-,ra firmA 
Isa 

t no 

por 441 

RRES .7 TORRES 

17"A f; ? r) N F 15 

rete (9?irkt Orrajurlera e (’"’PT 
TMOtUrWm 693 dicia 49,9f I f11-9 -ST 

’A

-

J 
A. 

17 S’A 
(A 

N?F,’-stxa?fa cil csta Nntarja? coinai 
f’114rif, 6r, 

BOGOTA D. Ci 

10 Arig CV 

V COMO NOTARIO SPXTO do OE BOGOTA, HAGn CON 1E L A 
POTO(;OPIA COINCIPE CO 

Otir HE TEN(130 A 

2 1 FEB 2 8 

J 1) A N PA, 4 N:-’h Ij T 1-1 

N C, 
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?TIRADUCCION OFICIAL No. 08.03/00 preparada por Maria Elvira 

Martelo, Traductora of icial aprobada por el Ministerio de Justicia 

mediante Resoluci6n 2879 de 1995 y reconocida por el Ministe-r-i-o r9e 

Relaciones Exteriores. 

MODIFICACi6N A LA TRADUCC16N OFICIAL No. 8.90.93. REALIZADA POR 

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

Se modifica, especificamente lo que se subraya en la siguiente. 

transcripci6n de la parte de la traducci6n que corresponde al 

CERTIFICADO DE AUTORIDAD otorgado por el Escribano del Condado de 

Lake, la cual dice as!: "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 P-Ciblico nombrado en v para todo el 

Condado de Lake, Estado de Illinois 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 ASf: COMO NOTARIO 31!xTO 
DE BOGOTA, HAGO CON3, 
VOTOCOP A COINCIOE CON EL ORIGIMALAI 

j UUIE HE TENIDO A LA VISTA 

Yo, Linda Ianuzi Hess, Escribano de C??ndado del’.Condadi de’ Lake en 08 

el Estado de Illinois, cuya oficina e,,? i i n;i registro que 

j?jt,NMANLJ’F.1_ts6iEf?,_) LINNI? 

tiene un sello, certifico que Mary H lia QAtarizado 

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

1990 un Notario Rdblico en v T)ara 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. 



dor*so) Legalizaci6n de la firma que antecede expedida por el 

MINISTERIO DE RELACIONES EXTERIORES bajo el No. 481652 del 5 de-

ago?sto de 1993, firmada por el Jefe de Legalizaciones. 

Es traducci6n fiel de la cual se deja copia en esta oficina para 

su confrontaci6n. 

COLO WPCL 5873-702-001-4 

MAR. 13 / 0 0 

cw q_ 
ouccroN Nio.: 

MARIAEUVIP "Aw-TEL-0 

Traductora a Interprete OfICIC31 

jpqj6s - EsipaAoi - Ingl6s 
Res. No. 2879 Min. JustIcia 

C 

C0140 N074r›) SLXTO QPLC L 
CONSTAR 

F070i:GPIA COINCTnF 
LA, 

CON 01 A L 
TFNp-

2 1 FEB 200 

PI 



Uut: 

(--071 LA 
El. CF AA.US) EN ESI’ik "?-TAFIIA T A ILr-

AL 

COF4Q tjOT4 0 SEXTO Z"?’ 

Or ILSOG(,irA, C,(-) C,)Nsy,^;4 C 
F-tL 0 

ot,L tIF A WSTA 

21 1 

JUAN M A N L; f: 

N JA u RIO 

0 

I* 



TELEPAX? (571 (ij ?3;6i5; 

TELEXt 45479 C 6 

(21)740,’,’.1?5.CA\/E-. t;c 

0 

0 

CA--vTE11AE1P, 
ABOGADOS 

EDIFIC10 SISKI 

CARRERA 49, No. 72-35 
BOGOTA 8, COLOAARIA 

Sehor 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 

CoRREo ELECTRONICO MUNDIAL: CAVE 

TFLEFONC) (571 111 2120100 

CAOLES! CAVELEYES 

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 Tarjeta Profesional 

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

Hago la anterior sustituci6n conforme al articulo 66 del 

C6digo de Procedimiento Civil ya que los otros sustitutos 

faltan en este momento. 

Seiior Jefe, 

ell 
GERMAN CAVELIER 

T.]?.A. No. 832 

C.C. Vo. 2.877 .924 de Bogot6 

Acepto: 

COMO NOTARJ(? ",f:, r 

DE BOGOTA,HAGO 
EMILIO FERRERO 

FOTOCONACOINC101p CON 

OUE HE TENID0 A LA W T.P.A. N2 31.929 

C 
" 
:.‘.,N0. 438.019 de Usaqu6n 2 1 FEB 2008 

4 
JUAN MANUEL UOTC?PU 

NGTARIO 

2e-780-2 

CAVELIER AROGADOS NIT. 860.041.367-3 
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Ci-NELIER 
ABOGADOS 
EDIFICIO SISK[ 

CARRERA 4a N’72-35 
WOGOTA, 8 - COLOMBIA 

A 

192 Representaci6n, RatificaciAn y Poder con autenticacitin 
notarial y Apostille para patentes, modelos de utilidad, 
diseflos industriales, marcas de fibrica, nombres comerciales, 
ensefins, nombres de dominio, lemas comerciales, licencias. 

REPRESENTACION, RATIFICACION Y PODER 

Representation, Ratification and Power-of-Attorney with 

notarial authentication and Apostille for patents, utility 

models, industrial designs, trademarks, commercial names, 
trade emblems, domain names, slogans, licenses. 

REPRESENTATION, RATIFICATION AND POWER-

OF- ATTORNEY 

Yo (nosotros), aba?jo firmado (s)/I (we), the undersigned 

BAXTER HEALTHCARE S.A. 

domiciliado(s)cn/of IIcrtistras1S0_2,__________ 

CH-8304 Walliselicn, SUIZA 

por cl presente ratificamos )a solicitud de patente que se tramita cn el 

-ext)cdientcN’ 06.127.737 

presentada por Emilict FERRERO 

corno agente oficioso ante ]a Divisi6n de Nuevas Creaciones 

en Bogotd, Colombia 

el 

por ci prescritc nombramos a FAUJO FFRRER0, tpa. 31929; 

GONZAI-0 PFRDOMO, Ipa. 931: I,UZ CT,TMF-,NCIA DE PAFIZ, 

(pa. 23555? y (UMAN CAVFIJER, (pa. 832, domiciliados en la 

Carrcra 4’ N’ 72-35, Bogoti, Colombia, en obcdccimicnto a lo 

dispuesto en cl parAgrafo lo del Articulo 543 del C6digo de 

Comercio, el primero como principal y los dem6s 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 ext ra,ii id ici ales. l"I primer represcritante 

suplenic rccinplaz,0 91 ptincipa( en caso de auscricia o impcdimcnIo 

temporal o definilivo dc aqu61. La misma rcgla se aplicarA cuando cl 

segundo representante suplente haya de reemplazar ai primero, 0 cl 

tercero al segundo. En tales casos, el teprescritante principal, o el 

primero, o segundo suplente, en su caso, o ambos, declarar6n su 

intenci6n dc no ejercer la representaci6n mediante declaraci6n 

autcnticada por Notario P6blico en Colombia, ri por Notario u otro 

Funcionario Pfiblico, o Unsul dc Colombia, cn el cxtrin.jero; y si se 

tratare de inipedimento, cnn cl certificado respectivo. Si algimo de los 

tinnibrados faltare definitivamenic. cl sipuiente tornar? sit lugar. 

0 CAVELIER ABOGADOS 
WPPODEO I - 192 (MINUTA 12.1.1.2. 1 O.r) 

berebyratifythc patent application under File N’ 06.127.737 

filed without a Power of Attorney by Emilio FERRERO 

before "Divisi6n de Nuevas Creaciones" 

in BogotA, Colombia 

on December 20, 2006. 

and do herchv appoint F.M11,10 FERURO, tpa. 31929; GONZAI,O 

PUTDOM0, Ipa. 831? IJJ7 CITMENCIA DF PAI".Z, tpa. 23555 

and GERMAN (’AVI-,I,l1:R, tpi. 932, domiciled at Carrera 4’ N’ 72-

35, IlogotA, CoInn-thia, in due compliance with the terms of 

Paragraph Ist. of Article 543 of the Commercial Code, the first as 

principal and the others as alternates, in the order of their 

appointment, as our representatives for all industrial property matters 

with faculty to receive notifications and to appoint attorneys in and 

out of Court. The first alternate shall replace the principal in case of 

his absence or of fcmporal ()r 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 jhot4?,pf-dwm, secono.. In such cases, the principal 

representative, %,A rit* t W’:,J?fp YffiCir- 4nte Law 

10 

to act as 
F OTC, 

representatives titrougW’A’-jA fift J[O?W’ f ’Ifary Public in 

no Colombia, or f*’forc a, Notary or nother Public’Official or a 

Colombian Cc,11snI ’fl,r(2dj Ftr@n2[ffl# cif impediment, the 

appropriate ccrtiliwal?, sIM111 Suffil If qnv of 1he 3ppointecs were to 
a 

t?’ 

he definitely nk5NC?11- till foll’)\ IU a’ternatc -Ilall.Takc his place. 
JUAN M"W-)Et- T,,, 

NOTAP,11 
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?.,:o cesare 1i ansencia o inipc(fimcrito dcl represenlantc principA, 

e su primero o segundo supletites, en sit case, podrAn ejerccr la 

)rcscntaci6n, en su orden. uno u otros seg6n el caso, asumidndola 

,)r cl solo hecho de ejercerla, cesando en ese momento el ciercicio de 

,a repi-esentaci6n por el primern, segundo o terecr suplentc en sit caso. 

Ademis. cnnfiew (confcrimos) poder a Ins abogarlos arriha 

nombrados, para oblener li protccci6n de ini (nucstra) propicdad 

industrial y contra la compOencia desical, a cuyn efccto autorizo 

(amos) a Ins dichos apodcrados para que me (nos) repres6ntcn ante 

cualesquiera entidades o personas, cjcrzan o no jurisdicci6n, 

especialmente ante las del orden administrativo, 

contcncioso--administrativo y judicial, asi comet los tribunales de 

arbitrarnento, en todo In concerniente a los signientes asuntos: a) 

Obtenci6n de patentes de invenci6n, modclos de utilidad y disOlos 

incinstriales; el registro de warcas de fabrica, colectivas, defensivas, de 

scrvicio, lernas cornerciales, norribres comercia)cs, criscilas, nombrcs 

de dominio, variedades vegetales y denominacioncs de origen; su 

renovaci6n, traspaso, cambio de nombre o domicilio, cancelaci6n 

voluntaria; y el rcgistro de licencias de uso de esos derechos; b) Las 

acciones de competencia desleal, prolecei6n del consumidor, 

oposiciones it ol-tservaciones, cancelaci6n administrativa o judicial, 

nulidad? inedidas caulciarcs. concesitna dc liccricias, la tritela, la 

profccci6n de secretos iridtistriales. y en general los Juicios civiles, 

penales, administralivos o cniltencioso-administrativos relacionados 

con estos derechos; acciones y procesos que promovamos o se nos 

prornuevan. Y para. que en todos los asuntos arriba determinados, 

puedan sustituir este mandato, transigir, conciliar, admifir los hechos 

del proceso, desistir, cancelar, recibir, renunciar, y ratificar Ins actos 

de agentes oficiosos. 

0 CAVELIER ABOGADOS 
WPPODEO I - 192 (MINUTA 12,1.1.2.10.0 

When the absence or impedinicrit of the principal representative, or 

of file first or second alternate in their turn ceases, the representation 

can he taken again in their sequence, by the principal, the first or 

second alternate depending on case, and the mere fact or its exercise 

will stiff-ice. The exercise of the representation by file first, second or 

third alternates in their turn shall end at such time. 

In additinn, we grant a Power ()f Attorney in favor of the abovc-

named allorneys-at-law so that they may obtain the Protection of nly 

(our) industrial property and against the unfair competition, for 

which purpose I (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 

file Following: a) Obtainment of patents, utility models and industrial 

designs: the registration of trademarks, collective. defensive and 

service marks, slogans, commercial names, trade ernblems. dornain 

names, vegetal varieties 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 mindamus. the 

rrotection of fradc secrets, ;ind in general file civil. penal, and 

adininisirativc suits icl,-iting to those rights; actions and suits 

instituted by me (us) or against ine (us). Arid 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. 

Dado ", Firtnado hoy?(;ivcn and signed Illis ’7 - "’.1 )- -- _r." ?-

en/in -2"-, I’t. f., 
por/by 

T’i r"la R. Binggelitlawre 
Director of Tax, Euror)e 

Ignacio artfin de Lecea Baxtsar Healthuirp SA 
Corporate counsel 

.1" 
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Official Certification 

Seen for authentication of the signatures in front, affixed bV 

Rebecca Elaine Binqqeli-Wacaser, born I st of November 1969, citizen of the United 
States of America, residing at 1361strasse 43, 8194 Hbntwangen, who i$personallv 
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 jointiv 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 FebruarV, 2007 

Begl.-Nr. 
CHF 50.--

I IT N 

1"?/u‘rr’er, DeputV Notary 
public 
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DE BOGOTA HAG 
T. :.,rL 
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I 
STA 

2 FE 

EiDiw, 



U 

F7 

1. Pals: Confedcraci6:i ’ C n‘-’n cc!--?) -,l i; !;-’I 
Confcdarae,:-.o luiv?,;, Z t" 2?1. 01 
El pr-,,c,.nto C!:-l:-:::?!i -2ntz) P6?Dflco 

2. Ha sido fiun,??do ...... .......... 
foiLssiria.’D per ........ .......... ............. ...... ............ ... .......... ...... 

3. AmQnOn cri c C" 
d,.,3 ... .. .............. ...... ........... na sua qua 

-’:!!c--/c"lrimbo do (da) 4 So h a I I a I d o/ti,mi -I, mdo 

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

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

...... 9’..F.ett...2pw 5. EnIcni 

7. PŠ, 
pcla 

52 
.. ... ... ........... a. Cc 

’40 

.......... 4. .............. 
...
 ...... 

COMO NOTARI 
0 1, lI(lCOTA,IlAGO CONSTAROVE LA Coo 

rOTOCOPIA MCIDE CON EL ORIGINAL 

OUE 41! 7 NID0 A LA VISTA 

FEB 2008 
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TRADUC(-T6N nf---TCT7\L 0821200-7 F)F UN nO(7,1WFNTn FS(7.PT’Fn EN INGL?S Y 

EN FSPA?01, PF ACUERDO CON El, CUAL BAXTER HEALTHCARE S.A., EMPRESA 

DOMICILIADA EN HERTISTRASSE 2, CH -8304 WALLISELLEN, SUIZA 

RATIFICA LA SOLICITUD DE PATENTE QUE SE TRAMITA EN EL EXPEDIENTE 

Nn. 0 6. 12 -7 . -7 3 -7, PRESENTADA POR EMILIO FERRERO COMO AGENTE 

OFICTOSO A?ITE LA DTVTs16N DF NUEVAS CREACInNES EN BOGOTA, 

COLOMBIA Y OTORGA PODER A EMILIO FERRERO, TPA 31929, GONZALO 

PERDOMO, TPA 831; LUZ CLEMENCIA DE PAEZ, TPA 23555 Y A GERMAN 

CAVELIER, TPA 832. 

EXPEDTDO Y FIRMADO [JOY -/ DE FERRERO DF, 2nO-7 FN 7rJPT(-H, SUIZA POP 

IGNACIO MARTiNEZ DELECEA ABOGADO SOCIETARTO Y POR R. BINGGELI, 

DIRECTOR DE IMPUESTOS, EUROPA, BAXTER HEALTHCARE S.A. 

0 
CERTTFTCACT6N OFTCTAL 

vls?o para ]a a u tent icaci-6n de las firmas en (- I a r wr?rso, fijadas 

por 

REBECCA ELAINE BINGGELI-WACASER, nacida el primero de noviembre 

de 1969, ciudadana de los Estados Unidos de Am6rica, residente en 

R,?lstrasse 43, 819? J-hintwangen, a qiiien c-nr(-)7,7- rr?r,,:?nnalmente 

IGNACIO MARTiNEZ DE LECEA, nacido el 19 de fe.h-rero de 19’71, 

ciudadano espaftol, residente en Brandschenkestrasse 72, 8002 

Zurich 

QuJ(--nes, dp acuerdo r7on la con,,--?tilta de hoy 
coovo NolAR16 

CARCULO 4A? 

r o EL U Rd t 

F106( TA, HA 0 Co TAR OVE LA f 11) 1 to 8 (P de f(-,.br(--rn de 2007) se (-nciiemtran reqiL,:J--y’?f- PE - 
S;ALA V1 

?J 

comercial y tienen el derecho a firmar conj)m,ta2i4 mbre de 

4 Baxter Healthcare SA, que tiene doml?c.ilio -reqistrado en 
EDONA 

Wallis(-llen, Suiza. 

??iis firmas han sido reconocidas en nuest.ra rrrsencia por la 

agente autorizada, sefiorita Martina Salomo, a quien conocemos 

personalmente. 

Wallisellen, R de fp.brern de 200’7. 

Firmadn: RONALD FURRFR, notarin 



NOTARIA DE WALLISELLEN 

Bel Nr. 16,9/6 

CIT SO.--

Nota de apostilla en espaf?ol 43170/2007 del 9 de febrero de 2007. 

Firmado: I Sch,?rer. 

COLO-13936-841-009-4 

vJP(7T,002G TF) R’719 

Bogot6, 11 de abril de 2007. 

OrRADUMOV nriciAp 
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2 1 FEB 
08 

JUAN MANUEL HOT, 
- 

u WL Di 4 ak ??j 
NUTAWO - 
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(12) INTFRNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau 

a

(43) International Publication Date PCT 
(10) International Publication Number 

8 Februaiy 2007 (08.02.2007) WO 2007/016615 Al 
(51) International Patent Classification: 

A 61.f 1/00 (2006.01) 

(21) International Application Number: 
PCTfLJS2006/03(X)58 

(FR). MELTN, Christian; 94 rue de Paris, F-79470 Saint 
Remy les chevreuse (17R). 

(74) Agent: ZARONIAS, Michael, D.; Cook, Alex, McFar-
ron, Manzo, Cummings & Mehler, Ltd., 200 West Adams 
Street, Suite 2850, Chicago, TL 60606 (US). 

(22) International Filing Date: 2 August 2006 (02.08.2006) (81) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
60nO4,555 2 August 2005 (02.08.2005) US 

(71) Applicants: BAXTER INTERNATIONAL INC. 
[US/US], One Baxter Parkway (DF3-EE), Deerfield, IL 
60015 (US). BAXTER HEALTHCARE S.A. ICHICH]; 
Heristrasse 2, Wallisellen, CH-8304 Zurich (CH). 

(72) Inventors: TROUILLY, Jean, Luc; 133 rue Pierre 
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NOT, Denis; 10 rue de, 1etriviere, F-79120 Rambouillet 
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(84) Designated States (unless otherwise indicateC4 for every 
kind of regional protection available)- ARIPO (BW, GII, 
GM, KE, LS, MW, MZ, NA, SD, St. SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, R, 
FR, GB, GR, 14U, TE, IS, IT, I-T, LU, TY, MC, NL, PL, PT, 

(54) Title: MEDICAL PRODUCTS AND PARENTERAL FORMULATIONS 
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[Continued on next page] 

(57) Abstract: A medical product and 
parenteral formulation are provided. ’the 
parenterai formulation is preferably for 
fluid restricted patients such as pediatric 
patients and can include amino acids, 
lipids, carbohydrates and clectmlytcs. 
The parenteral formulation can be 
housed in a multi -chamber container 
for separately storing a amino acid 
component, a lipid component and a 
carbohydrate component to provide a 
medical product. Frangible barriers 
preferably peelable seals separate the 
components and allow for admix to form 
a just prior to administration. Electrolytes 
can also be included in one or both 
of the carbohydrate and amino acid 
components; preferably the electrolytes 
are included in the amino acid component 
and the amino acid component includes 
cysteine. The multi -chamber container 
preferably facilitates the selective 
activation of the peelable seals to 
permit the admixing of less than all 
the separately stored components, The 
medical product can include a parenteral 
formulation for supplying the mean 
nutritional requirements for separate 
patient populations, such as for preterm 
infants, term to two year olds, and two to 
eighteen year olds. 
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[00031 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. 

[00041 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. 
[00051 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 
Vut 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. 

[00061 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 

2 
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Medical Products and Parenteral Formulations 

PCTIUS2006/030058 

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

BACKGROUND OF THE INVENTION 
[00011 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. 
[00021 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. 
[00031 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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[00031 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. 

[00041 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. 
[00051 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 
Vut 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. 

[00061 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. 

[00071 Lipid emulsions are generally one component of aparenteral 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. 

[00081 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 prem&ure 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 constituents are either 

interdependent or incompatible if present in certain forms 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. 

( 0 0 0 9 ] 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 difluse 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 ftmction 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. 

[00101 Furthermore, certain amino acids with thiol ftmetion, such as cystei?e or acetyl-

cysteine can form hydrogen sulfide as a decomposition product during sterilization. An 

excessive level of hydrogen sulfide may negatively affect some of the nutritional 

components. Moreover, while the all the separately stored components are mixed to form the 

final PN formulation prior to administration, there are circumstances when it is lindesirable 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 bilirabin level or for other 

reasons. 

(00111 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. 

[00131 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] Ina first aspect of the present invention a sterilized medical product for apediatric 

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; c) 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. 

[00151 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 minol of magnesium, and from about 7.5 to about 75 

mmol of chloride. 

[00161 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 intbe first aspect of the present invention 
wherein the lipid formulation has a concentration of from about 10 to about 3 0% and includes 
a mixture of olive oil and soybean oil. 
[00181 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%. 
[00191 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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[00201 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. 

100211 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 barriers. 

[00221 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 mmol of 

phosphate, from about 0.7 to about 2 mmol of magnesium, and not more than about 17 mmol 

of chloride. 

[00231 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 ml of the lipid formulation. 

E00241 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 

grains 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. 

[00261 The sterilized medical product disclosed in the first aspect of the present invention 

wherein the total nutritional formulation includes from about I I 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. 

[00271 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. 

[00281 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 grains 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. 

[00291 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. 

[00301 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, ftom about 6.4 to about 8.0 mmol 
of phosphate, from about 2.3 to about 2.9 inmol of magnesium, and not more than about 60 
minol of chloride. 
100311 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 ml of the lipid formulation. 
[00321 The sterilized medica.1 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. 
[00331 In 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 nil of a carbohydrate formulation housed in the first 

chamber, the carbohydrate formulation including about 50% glucose solution; 0) about 160 

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 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. 

[00341 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 nil of a carbohydrate formulation housed in the first 

chamber, the carbohydrate formulation including about 50% glucose solution; C) about 221 

nil 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. 
[00351 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; c) 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] FIG. 1 is a plan view of one embodiment of a 300 ml container of the present 
invention. 

[00371 FIG. 2 is across sectional view of the container of FIG. 1; 

[00381 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; 
(0040] FIG. 5 is a plan view of one embodiment of a 500 ml container o?- the present 
invention. 

(00411 FIG. 6 is a plan view of one embodiment of a 1000 ml container of the present 
invention. 
[00421 FIG. 7 is a plan view of another embodiment of a container of the present 
invention. 
[00431 FIG. 8 is a plan view of another embodiment of a container of the present 
invention 

[0044) FIG.9 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. 
( 0 0 4 6 ] 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 overtime of the first and second 
embodiments of oxygen indicator stored at three different temperature conditions. 
[00481 FIG. 13 is a graph of the optical densities of one embodiment of an oxygen 
indicator of the present invention. 
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[00491 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. 

[00501 FIG. 15 is a graph representing Absorbance Units overtime of one embodiment of 

an oxygen indicator of the present invention stored at three different temperature conditions. 

[00513 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(V references. 

[00523 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 Pantonee 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 PantoneV references. 

[00541 FIG. 19 shows the colors of the reduced form of samples of an oxygen indicator of 

the present invention after illurnination of 2000 lux with a daylight tube for 30 days at 25 OC 

and categorized by PantoneS references. 

[ 0 0 5 5 1 FIG. 20 shows the colors of the oxidized form of samples of an oxygen indicator 

of the present invention stored at 25 IC / 40% RH and. categorized by Pantone(& references. 

(00561 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 Pantoneg references. 

[00571 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 Pantoneg references. 

DETAILED DESCRIPTION OF THE INVENTION 
[0058] In one embodimentof 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 without the 

leaching issues discussed above and to facilitate selective opening of the frangible barriers 

separating the chambers. 

[00591 FIG. I 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 8 0 mi, chamber 14 having a capacity of 160 -and chamber 16 having a capacity of 

60 mi. 

[00601 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 desira?le 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 finiher 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. 

[00621 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. I 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-quarters 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. 
[00641 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-charnber 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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[ 0 0 651 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 hanger 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. 
I* E 0 0 6 61 Specifically, if the user wanted to activate only seal 24, the user may start rolling 

the bag 10 at the top end 34. Without pressiffizing chamber 14, the user can squeeze the bag 

at the location of chamber 12. Once seal 24 is activated, the useT 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. 

[00671 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 3 8. 
[00681 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 comers 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 comer 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, 

[00691 In the chamber arrangement of container 10, selective activation of seal 24 using 
the comer rolling technique is as follows. Container 10 is rolled starting at comer 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, 

I 10, and 2 10 it is preferable t6 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 ftoin 316. Container 410 also includes 

peelable seals 424, 426 separating chamber 412 from chamber 414 and chamber 414 from 

chamber 416, respectively. Peclable 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. VA-lile 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 3 10 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. 

[00761 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 chamber 512 has a longitudinal 
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 5 14 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 seats 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 typical 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. 
[00801 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. 

E 0 0 8 11 The third layer 54 preferably is a radio frequency (R.F) 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. 

[ 0 0 8 2 ] This film also includes a sealant layer 5 6 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 Z9450 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 

16 



M 
1 416 40 

n 

WO 2007/016615 PCT/US2006/030058 

layer preferably has a thickness of from about 1.28 mils to about 1.92 mils, e.g., 1.60 mils. 

The sealant layer 5 6 is adjacent the interior side of the container 10 (FIG. 1) such that when 

the seal is ruptured, communication is provided between the chambers. 

E0083] 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 49a. 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. 

[00841 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 peclable 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 

19N. In order to obtain such an activation force, the temperature of the seal 6ar 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 sbould 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. 
[00851 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 G 1652 

Medium layer( +/- 170 um) 

35% Polypropylene Fortilene 4265 

25% Polyethylene Tafiner A4085 

10% Styrene ethylene butylenes styrene copolymer Kraton FG1924 

10% Polyamide Macromelt TPXl 6-159 

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 ULOO 119 
50% EVA Escorene, IJL00328 

or 

50% EVA Ateva 2803G 
50% EVA Ateva 1807G 

[00871 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. 
[00881 Example 1 

[ 0 0 8 9 ] A comparison was of a 3 00 ml multi-chazziber 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] 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 colorless water. The peel seal separating the compartment filled 

with blue colored water should not be opened. 

10091] 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 

10092] In different embodiment of the present invention, six parenteral. nutritional (PN) 

formulations are provided for three patient populations. The patient population§ 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 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. The electrolytes 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. 
[ 0 0 93 ] 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. 

[00941 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 maximmn nutritional guidelines (MMNG) for the electrolytes see 

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

NUTRJENT PT (fkg/day) TT (/kg/day) OT (/kg/day) 

Amino acid 3.75 g 2.5 g 1.8 g 

Carbohydrate 16 g 15 g 15 g 

Lipid 3 g 3 g 2.2 g 

Sodium 0.0 - 2.5 mmol 2.0 - 2.2 mmol 1.0 - 3.5 mmol 

Potassium 0. 0 - 2.5 minol 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 mn-tol 0.2 - 0.3 mmol 0. 1 - 0.2 mmol 

Chloride < 6 mmol 2- 3 mmol 3 - 5 mmol 

Fluids (water) 120 n-d 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 

Ornitliine (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 

It[00973 )While the above amino acids at their respective amounts are preferred, other 

lth-r 
- no 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. 

[00981 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 1.2% 
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Sodium okeate Emulsifier 0.03% 

Glycerol ISO-osmolarity 2.25% 

Water for injection Dispersant qs 

[00991 Olive oil is a preferred lipid because of its desirable immunoneutrality. TheabOve 

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 Concentration (per 
1 00ml) 

Na+ Sodium Glycerophosphate 3.4 Š 7.8 mmol 
P Sodium Glycerophosphate 1.7 Š 3.9 mmol 

Ca++ Calcium Chloride 2.7 Š 4.7 mmol 
K+ Potassium Acetate 0.0 Š 7.8 mmol 

Mg++ Magnesium Acetate 0. 6 Š 1.6 nimol 
Cl- Calcium Chloride 5.4 Š 9.4 mmol 

Acetate- Potassium Acetate and Magnesium Acetate 0. 6 Š 9.4 mmol 
Glucose Glucose 50.0 g 

[ 0 0 10 11 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 bilimbin level or other reasons. In this case, container 10 permits the 
selective opening of seal 24. 
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E 0 0 10 3 ] in order to provide the NTKRG (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 (0/6) 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) 
Na+ 1. 1 Š 2.5 mmol 
K+ 0.0 Š 2.5 mmol 
P 0.54 Š 1.25 mmol 

(includes ph 
P(rotal)

2sphoras present in lipid component) 0.77 Š 1.48 mmol 

Ca++ 0.9 Š 1.5 mmol 
Mg++ 0.2 Š 0.5 mmol 

Cl- 1.7 Š 3.0 mmol 
Cl-(-rotal)

(includes chlozide from ainino acid Om HQ 2.1 Š 3.4 mmol 

Acetate- 0.2 Š 3.0 mmol 
Amino Acids 3.75 grams 

Glucose 16 grains 
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 recommen d 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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E 0 0 10 6 ] 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/kg1day 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 

volumetric capacity of about 124 ml. The lipid and amino acid compon-ents 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 Concentration (per 100 
MI) 

Na+ Sodium Glycerophosphate 
..

3.4 Š 4.0 mmol 
Na+ Sodium Chloride 0.0 Š 3.3 mmol 
K+ Potassium Acetate 3.3 Š 7.3 mmol 
P Sodium Glycerophosphate 1.7 Š 2.0 nimol 

Ca++ Calcium Chloride 0.8 Š 2.0 mmol 
Mg++ Magnesium Acetate 0.7 Š 1.0 mmol 

Cl- Calcium Chloride and Sodiurn Chloride 1.6 Š 7.3 mmol 
Acetate- Potassium Acetate and Magnesium Acetate 4.0 Š 8.3 mmol 
Glucose Glucose 50.0 g 

[001081 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. 
1001091 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 
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ml of the lipid component can fill an end 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 

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. 

0 The following table illustrates the approximate values of the PN formulation in a three 

I 

chambered container: 
Component Amino Acid Carbohydrate Lipids Total Volume 

concentration 5.86 50 12.5 -

ml/kg/day 42.7 30 24 96.7 
ml/chamber 221 155 124 500 

E 0 0 111 ] Administration of 96.7 ml/kglday 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 Š 2.2 mraol 
K+ 1.0 Š 2.2 mmol 
P 0.5 Š 0.6 mmol 

P(T.tm) 
(includes phosphorus present in lipid component) 0.73 Š 0.83 mmol 

Ca++ 0.24 Š 0.60 mmol 
Mg++ 0.2 Š 0.3 mmol 

Cl- 0.5 Š 2.2 mmol 
Cl-(Total) 

(includes chloride from amino acid Om HCI) 0.7 Š 2.4 mmol 
Acetate- 

Amino Acids 
Glucose 

Lipid 

1.2 Š 2.5 mmol 
2.5 grams 
15 grams 
3 grams 
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(003.12] 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. 
[001131 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 volurnetric 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 Concentration (per 100 
MI) 

Na+ Sodium Glycerophosphate 1.0 Š 3.7 mmol 
Na+ Sodium Chloride 2.2 Š 8.0 mmol 
K+ Potassium Acetate 3.3 Š 8.3 rnmol 
P Sodium Glycerophosphate 0.65 Š 1.83 mmol 

Ca++ Calcium Chloride 0.65 Š 1.00 mmol 
Mg++ Magnesium Acetate 0.33 Š 0.67 mmol 

cl- Calcium Chloride, Sodium Chloride 3.5 Š 10.0 mmol 
Acetate- Potassium Acetate and Magnesium Acetate 3.6 Š 9.0 mmol 
Glucose Glucose 50.0 g 

[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. 
[001151 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. 

M11 
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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. 

1001161 In order to provide the MNRG and at least at the minimum of NB4NG), 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 

9 a three chambered container: 

Component Amino Acid Carbohydrate Li ids IP Total Volume 

concentration (%) 5.86 50 12.5 - 

ml/kg/day 30.7 30 17.6 78.3 

ml/chamber 392 383 225 1000 

[001171 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 Š 3.5 mmol 
K+ 1. 0 Š 2.5 mmol 
P 0.20 Š 0.55 mmol 

Paw.]) 
(4cludes phosphorus presentin lipid component) 0.3 7 Š 0.72 mmol 

Ca++ 0.2 Š 0.3 mmol 
Mg++ 0. 1 Š 0.2 mmol 

Cl- 1.0 Š 3.0 mmol 
cl-crotal) 

(includes chloride from amino acid Om HCI) 1. 1 Š 3.1 mmol 
Acetate- 1. 1 Š 2.7 rnmol 

Amino Acids 1.8 grams 
Glucose 15 grams 

Lipid 2.2 grams 

[001183 1he reduced fluid level permits the healthcare professional to administer other 
fluid therapy which may be desirable in certain circumstances 
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[ 0 0 119 ] 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 a 

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 
Concentration (per 100 

-MI) 
Na+ Sodium Glycerophosphate 1.285 Š 4.583- mmol 

Na+ Sodium Chloride 2.804 Š 9.998 mmol 

K+ Potassium Acetate 4.09 Š 10.415 mmol 

P Sodium Glycerophosphate 0.818 Š 2.291 mmol 

Ca++ Calcium Chloride 0.818-1.250 mmol 

Mg++ Magnesium Chloride 0.409 Š 0.833 mmol 

Cl- Calcium Chloride, Sodium Chloride and 
Magnesium Chloride 

14.643 mmol 

Glucose Glucose 62.5 

[001201 Other sources, amounts and combinations for the electrolytes and carbohydrate 

inay 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. 

[003.221 In order to provide the MNRG and at least at the minimum of MMNG, about 72.3 

mlIkg/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 fort-nulation in a three chambered container: 

Component Amino Acid Carbohydrate Lipids Total Volume 

concentration C/6) 5.86 62.5 12.5 - 

ml/kg/day 30.7 30 17.6 72.3 

mYchamber 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 sodiurn glycerophosphate and sodium chloride) 
1.0 Š 3.5 mmol 

K+ 1.0 Š 2.5 mmol 

P 0.2 Š 0.55 mmol 

Cm 
Pcrotg) 

cludes pho? ?oms present in lipid component) 
0.2 Š 0.715 mmol 

Ca++ 0.2 Š 0.3 mmol 

Mg++ 0. 1 Š 0.2 mmol 

Cl- 
(M?pesium chloride, calduin chloride and sodium chloride) 

3.4 mmol 

Cl-Crotal) 
(includes chloride from wnino acid Om HCI) 3.51 mmol 

Amino Acids 1.8 grams 

Glucose 15 grams 
Lipid 2.2 grams 

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

fluid therapy which may be desirable in certain circumstances. 

[001251 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. 

(001261 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. 

[001271 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 (O’f). 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. 
100128] 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 are preferably stored in a similar three 
chamber container except that the container has a total capacity of 500 ml, more preferably in 
container I 10 (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. 

30 , 



V WO 2007/016615 PCT[US2006/030058 

[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. 

[ 0 0 13 1. ] 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 ftom animal, vegetable or synthetic origin. 
[ 0 0 13 2 ] 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. 
10 0 13 31 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 Patient Patient Patient 
Pppulation PT Poulation TT Population 0 

Alanine 0.466 g 0.466 g 0.466 g 

Arginine 0.489 g 0.489 g 0.489 g 
Aspartic acid 0.350 g 0.350 g 0.350 g 
Cysteine 0.110 g 0.110 g 0.110 g 
Glutamic acid 0.583 g 0.583 g 0.583 g 
Glycine 0.233 g 0.233 g 0.233 g 
Histidine 0.221 g 0.221 g 0.221 g 
L-Isoleucine 0.390 g 0.390 g 0.390 g 
Leucine 0.583 g 0.583 g 0.583 g 
Lysine 0.644 g 0.644 g 0.644 g 
Methionine 0. 140 g 0. 140 g 0.140 g 
Ornithine 0.145 g 0.145 g 0.145 g 
(as L-Ornithine hydrochloride) (0.185 g) (0.185 g) (0.185 g) 
Phenylalanine 0.245 g 0.245 g 0.245 g 
Proline 0. 175 g 0.175 g 0.175 g 
Serine 0.233 g 0.233 g 0.233 g 
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Taurine 0.035 g 0.035 g 0.035 g 

Threonine 0.216 g 0.216 g 0.216 g 

Tryptophane 0.117 g 0.117 g 0.117 g 

Tyrosine 0.045 g 0.045 g 0.045 g 

Valine 0.443 g 0.443 g 0.443 g 

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) 
Magnesiurn 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 include 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- appr. 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 qs to pH 5.5 qs to pH 5.5 qs to pH 5.5 
Water for injection qs to 100 ml qs to 100 ml qs to 100 ml 

[001343 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. 
[001351 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. 

[001361 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 
1 

120 
1 

r?-TcŠhŠamber 160 80 60 300 

(001371 In one embodiment, administration of about 120 ml/kg/day of the above IN 

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

Nutrient/Electrolytes Amount (/kg/day) 

Na+ 2.6 mmol 

K+ 2.5 mmol 

P 1.3 mmol 

P(Totai) 
(includes phosphonas present in ?Rid com ent) poj_ 1.5 mmol 

Ca++ 1.5 mmol 
Mg++ 0.5 mmol 

Ci- 3.7 mmol 

Acetate- 3.0 mmol 
Amino Acids 3.75 grams 

Glucose 16 grams 
Lipid 3 grams 

( 0 0 13 8 ] 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. 

( 0 0 3.3 91 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 mOcg/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. 

[003-40] Referring to FIG. 5 in another embodiment of the present invention a PN 

is

formulation for term to two years old children is provided in a 500 ml container having three 

chambers, preferably container I 10. 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 volurnetric 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 

volurrietric capacity of about 124 ml. 

[ 0 0 14 1 ] 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. 

[ 0 0 142 ] 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. 

[001431 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 ral of 

the amino acid component can fill a central chamber 114 as described above, and about 124 

nil 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. 

E001441 In order to provide the NINRG 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 n-A 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 (0/6) 5.86 50 12.5 - 

ml/kg/day 42.7 30.0 24 96.7 

ml/chamber 221 155 124 500 

[003.451 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) 

Na+ 2.3 mmol 

K+ 2.2 mmol 

P 0.62 mmol 
P(T,W) 

(includes phosphorus present in lipid c2?mRonent) 0.84 mt-nol 

Ca++ 0.60 mmol 

Mg++ 0.30 mmol 

Cl- 2.7 mmol 
Acetate- 

Amino Acids 

Glucose 

Lipid 

2.5 mmol 

2.5 grams 

15 grams 

3 grams 
With all lipids addec? 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 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. 
[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. 
[ 0 0 14 7 3 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. 
[001481 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 NINRG 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 

so 12.5 -

ml/kg/day 30.7 30 17.6 78.3 
mUchamber 392 383 225 1000 
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[ o o 15 o 3 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 

P(Total) 
(includes phosphoras pyesent in lipid component) 0.73 mmol 

Ca++ 0.30 mmol 
Mg++ 0.20 mmol 

Cl- 3.4 mmol 
Amino Acids 1.8 grams 

Glucose 15 grams 
Lipid 2.2 grams 

[001511 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 contaifier 10, 110, 210, 310, 410, 510 having multiple chambers 
containing a carbohydrate component, a lipid component and an amino acid component of a 
TPN formulation. The overpo uch 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. 
[001531 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. 
[001541 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 ftom 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. 

[001561 The two layers 60 and 62 are bonded or welded together in a variety of ways. As 

shown on FIG. I 11, 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 urn. 

While many different adhesive may be. used, the preferred adhesive is a polyurethane-

polyester resin adhesive 

(001571 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 froift about 30 to 

about 70 urn, more preferably about 50 um. 

1003.591 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. 

[001601 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. 

1001611 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. 
[ 0 0 162 ] 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 Ippm. 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 0.1ppin 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. 

[001631 In this regard, to remove any unpleasant odor linked to very low levels of 

hydrogen 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 diff-use through the 

overpouch material during the shelf life of the product. The oxygen absorber has also the 

capability to absorb the H2S by establishing covalent bonding with iron to form iron sulfur. It 

is also contemplated that a combined oxygen and odor scavenger may be used. - 

[001641 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. 

[001651 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. 

E 0 0 16 61 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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[001671 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 

[001681 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) 25p / Cast polypropylene (CCP) 40?L. A multi color 

printing can be applied between the OPP and CPP layers 

base web: Polyethylene terephthalate (PET) 12?t / Oriented polypropylene (OPP) 20R / Cast 

polypropylene 30?L. Any printing such as a white opaque printing can be placed between the 

PET layer and the OPP layer. 

E 0 0 16 91 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 thari 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. 

[ 0 0 17 0 ] 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: 

0 0 
HO?S sc?H 

2H?26’ 

NIH H 
OH 0 

H031S S03H 

INH NH 

[00171] The reaction is reversible, i.e. the solution becomes blue again upon exposure to 

I* 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. 

[001721 An embodiment of an oxygen indicator is based on a 3 g/L indigo carmine 

concentration. The specific formulation is a mixture of 20 mi of 1.5% indigo carmine, 80 MI 

of 0. 1 3M 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. 

[001731 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 HC1 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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[ 0 0 17 4 ] 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. 

[ 0 0 17 5 ] 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. 

Days 
REF- 
250C 

REF- 
300C 

REF- 
400C 

ALT1- 
250C 

ALT1- 
300C 

AUTI-
400C 

0 1.185 1.281 1.281 2.116 2.116 2.116 
1 0.914 0.827 0.82 1.4614 1.3934 1.4246 
15 1 1.3382 1.2337 1 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 

0.5 5 ?? 
0.332 0.0574 

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

E 0 0 17 61 A graphical representation of the above date is shown in FIG. 12. 

[001771 The initial absorbance after sterilization is about 1.4 AU with the alternate I 

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. 

[001783 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. 

[001791 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/L cellulose used in the alternate I indicator hampered 

manufacturability of the indicating pouch and created an undesirably paste like mixture. Any 

ftirther increase would fiirther 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. 
E 0 0 1 a 0 ] 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. 
[00181] 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 

[ 0 0 18 2 ] 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 g1L, 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 

[001831 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 67/548/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 Š 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 Š 10.0 will lead to the desired post sterilization pH. 

E 0 0 18 4 3 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 671548/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. 

[001851 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 I 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. 

[001861 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 OC. In addition, once exposed to oxygen the oxidized forra 

retains the blue color for at least three months of storage at 40 ’C and more preferably up to 

six months of storage at 40 11C. 

E 0 0 18 71 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. 
10 0 18 8 ] Example 2 

C 0 0 18 9 ] 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. 
[ 0 0 19 0 ] This mixture was placed in small pouch es 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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Conn] 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 
[001921 Example 3 

E001931 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. 

[001941 Example4 
10 0 19 51 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. 
[001961 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 (reducid form). 

C 0 0 19 71 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 filtration or centrifugation. Finally, 
200 gI of the solution were dispensed in a well of a polystyrene microtitration plate and the 
absorbance was recorded at 6 10 nm, i.e. the maximwn 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. 
[001981 The test units were then stored at 250C, 300C and 40’C. Samples were taken at 
several time intervals and spectrometric measurements were made. The following table 
shows the results: 

Days 

Formulation with 14g/l 

Optical density @ 610 nm 
(A.U.) 

T =250C T =3 O’C T =40’C 
0 3.1118 2.9953 2.7592 
0 3.0046 2.7907 2.7297 

is 3.1118 2.99511 2.7592) 
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15 3.0046 2.7807 2.7297 
57 3.0515 2.9714 2.5663 
57 2.9727 2.9054 2.3863 

130 2.7753 2.6868 2.3299 

1 130 2.7006 2.6237 2.0991 
note: PO measurements are not available and PI 5 measurements were therefore reported at PO 

E 0 0 19 91 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. 
[002011 Example 5 

46 
[002021 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. 

[002031 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. 
1002041 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: 

Days 

Formulation with 20g/l 
Optical density @ 610 nm 

(A.U.) 
T =25 OC T =30’C T =40’C 

0 3.434 3.473 3.465 
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 0.5 
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[ 0 02 0 5 J The results are also represented graphically in FIG. 15. 

[ 0 02 0 6 ] 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 401C but again, the 

results indicate that the 6 months stability of the oxidized blue color at 40’C will be reached 

with this formulation. 

[002071 Exatnple6 

100208 ] 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 

9 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 stiffed for a few minutes to maximize the dissolution of indigo carmine. 360 9 
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 hall 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 1211C 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. 
100210] Half of the samples -or each lot were exposed to oxygen by piercing the overpouch 
using a 21 G 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 controlled 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 400C, 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 40,3C 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 PantoneO reference via the Pantones formula guide Š 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 "ith 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. 

[002121 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 a 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. 
[ 0 0 2 141 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. 

1002161 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 I to 67 hours. 

The closest Pantoneg 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 significantly 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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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 ftom the at least one additional chamber and a second fi-angible 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) 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. 

2. The sterilized medical product of claim I 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. 

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 oil 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 3 00 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 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 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 MtDICOS Y FORMULACIONES PARENTERALES 

Esta solicitud reclarna el beneficio de la Solicitud Provisional Estadounidense Serie 

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

ANTECEDENTES DE LA INVENCION 

[0001] La presente invenci6n est6 dirigida en general a soluciones m6dicas, 

contenedores para almacenar soluciones m6dicas e indicadores de oxigeno para 

io detectar la presencia de oxigeno en un contenedor m6dico. Mds particularmente, 

la presente invenci6n est6 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 administraci6n selectiva de tales 

is formulaciones e indicadores de oxigeno para tales sistemas de contenedor. M6s 

especificamente, la presente invenci6n est6 dirigida a tales formulaciones que son 

almacenadas en contenedores flexibles que tienen m(iltiples c6maras para 

almacenamiento aislado a largo plazo de los varios componentes nutricionales de 

tales formulaciones, indicadores de oxigeno para alertar a los profesionales de la 

20 salud de un contenedor que est6 comprometido con oxigeno y contenedores que 

facilitan el mezclado est6ril selectivo en una formulaci6n lista para infusi6n y 

administraci6n de tal formulaci6n. Abn mbs especificamente, la invenci6n est;? 

dirigida a contenedores multic6mara que permiten el mezclado selectivo de dos o 

m;§s selecciones contenidas en las c6maras tales corno soluciones nutricionales 

25 de lipidos, carbohidratos, aminocicidos y electroiitos e indicadores de oxigeno 

capaces de soportar la esterilizaci6n mediante el calor y que tengan 

caracteristicas de almacenarniento aceptables. 
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[0002] Las soluciones m6dicas tales como soluciones parenterales y de nutrientes 

ent6ricos, soluciones para dicilisis, soluciones farmacol6gicas, y soluciones para 

quimioterapia son almacenadas rutinariamente en una variedad de contenedores 

5 hechos de vidrio o picistico. Aunque los contenedores de pl6stico ofrecen muchos 

beneficios tales como la impermeabilidad al gas y una compatibilidad virtualmente 

completa con las soluciones m6dicas, los contenedores de vidrio son pesados, se 

rompen fficilmente, son difIciles de manejar y pueden liberar aluminio dentro de las 

soluciones. Como resultado, mcis y m6s soluciones m6dicas est6in siendo 

10 almacenadas en contenedores pl6sticos. Los contenedores flexibles tales como 

bolsas hechas de peliculas pl6sticas han ganado aceptaci6n incrementada con el 

tiempo. 

[0003] Frecuentemente la prescripci6n a ser administrada a un paciente 

15 comprende componentes que no son compatibles durante periodos de 

almacenamiento largos. Un m6todo para solucionar esta limitaci6n es combinar o 

mezclar los componentes justo antes de la administraci6n. Tal rriezclado puede 

Ilevarse acabo manualmente o con mezcladores automatizados. Sin embargo, tal 

m6todo de combinaci6n consume tiempo, y puede dar lugar a errores en la 

20 formulaci6n e incrementa los riesgos de contaminaci6n de [a 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 mOltiples c6maras para almacenar separadamente las soluciones m6dicas. 

25 Estas bolsas est;An formadas como conexiones rompibles o sellos que se arrancan 

y que suministran el mezclado de todos los contenidos de las c6maras mediante 

manipulaci6n de las conexiones o sellos. Un inconveniente de utilizar tales 
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contenedores multic;Amara es que uno est6 restringido a la formulaci6n que se 

suministre por los componentes suministrados y las cantidades proporcionales que 

est6n almacenadas en las varias c6maras. Cuando se busca Ilegar a las 

necesidades de poblaciones de pacientes variadas, particularmente poblaciones 

5 que tienen restringidos los fluidos, tal restricci6n puede ocultar la habilidad para 

usar tales contenedores, causar el uso de solamente una porci6n de los 

contenidos de tal contenedor o causar versiones mOltiples de tales contenedores 

para ser almacenados. 

io [0005] Como se describi6 previamente los contenedores flexibles que tienen 

m6itiples c6maras tales como las bolsas multiccimara tienen medios de separaci6n 

que permiten la comunicaci6n y el mezclado de los componentes o soluciones 

almacenados separaidamente. Algunos de tales contenedores de m(iltiples 

c6maras utilizan v6lvulas rompibles mientras que otros usan lineas debilitas o 

15 lineas marcadas en la barrera que separa las c6maras para efectuar el mezclado 

de los componentes almacenados separadamente. Todavla otros usan tiras de 

rasgado o lengOetas de rasgado, McIs ventajosamente los contenedores 

multiccimara en t6rminos de costo y facilidad de uso son del tipo que incluyen 

sellos despegables formados por calor o sellado por radiofrecuencia de dos 

20 16minas de material termoplclstico que comprende una bolsa flexible para definir 

las c6maras mOltiples interiores. El sello por calor suministra una barrera que es 

resistente a fuerzas de apertura no intencionales pero es abrible con aplicaci6n de 

una fuerza especifica. Estos tipos de contenedores de mOltiples c6maras se han 

descrito en la Patente Estadounidense No. 6,319,243 que se incorpora aqui como 

25 referencia. 
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[0006] Los contenedores picisticos tales como aquellos discutidos antes sin 

embargo pueden tambi6n presentar problemas Onicos que deben ser corregidos. 

Un problema posible es que la esterilizaci6n por calor tal como autoinflamamiento 

puede afectar ciertos materiales plAsticos usados para formar el contenedor y/o 

5 separar el sello por calor de las c6maras. Otro problema posible es que ciertos 

materiales plcisticos son permeables al oxigeno atmosf6rico y pueden proteger de 

manera inadecuada las soluciones sensibles al oxigeno o los componentes 

sensibles al oxigeno. Todavla otro es que ciertas grasas solubles o soluciones 

lip6filas o componentes pueden no ser compatibles con ciertos materiales 

io plcisticos. Por ejemplo, las formulaciones de lipidos tales como las emulsiones de 

is 

lipidos usadas en la alimentaci6n parenteral no pueden ser almacenadas en 

ciertos pl6sticos porque pueden lixidiar algunos materiales ykisticos del 

contenedor. La emulsi6n de lipidos se contaminaria y la integridad de los 

contenedores pl6sticos puede verse comprometida. 

[0007] Las emulsiones de lipidos generalmente son un componente de una 

soluci6n nutricional parenteral (PN). Las formulaciones nutricionales parenterales 

terciarias son usadas para surninistrar todos los componentes nutricionales 

requeridos por un paciente. Estas formulaciones PN incluyen tambi6n un 

20 componente de carbohidrato, un componente de amino6cido, vitamina, elementos 

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

componentes nutricionales de las formulaciones PN son ejemplos principales de 

soluciones m6dicas que no pueden ser almacenadas durante largo tiempo como 

mezcla en un estado listo para usar. Ltas solamente pueden ser combinadas en 

25 un periodo de tiempo relativamente corto, antes de la administraci6n. 
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[0008] Los constituyentes individuales de cada componente deberian 

determinarse mediante los requerimientos nutricionales recomendados de la 

poblaci6n de pacientes particular que va a ser tratada. Por ejemplo, las 

formulaciones PN para pacientes adultos puede tener diferentes constituyentes en 

5 cada componente o por lo menos cantidades diferentes de cada constituyente que 

las formulaciones PN para beb6s. M6s aOn, la preparaci6n de los componentes 

separados de las formulaciones PN para beb6s prematuros, pacientes neonatales, 

o nihos pequehos presenta problemas Onicos. De un lado, el volumen de fluido 

que puede ser infundido en tales pacientes es relativamente pequeho. Buscando 

10 suministrar todos lo componentes nutricionales deseados en tal baja cantidad de 

volumen es extremadamente dificil. Por ejemplo, los rangos de concentraci6n para 

constituyentes individuales de ciertas soluciones de componentes puede ser 

constrehida muy angostamente. En adici6n, a1gunos de los constituyentes 

individuales son interdependientes o incompatibles si est6n presentes en ciertas 

15 formas y concentraciones. Por ejemplo, el espacio del rango aceptable de 

concentraci6n para el magnesio para un beb6 prematuro es de alrededor de 0,2 

mmoles. En otras palabras, la diferencia entre la concentraci6n m6s baja 

It aceptable de magnesio y la concentraci6n m6s alta aceptable de magnesio de 0,2 

mmoles. En adici6n, existe un limite en la cantidad de cloro que un infante 

20 prematuro o un beb6 prematuro puede tolerar; de modo que un intento, para 

25 

suministrar la cantidad requerida de ciertos electrolitos tales como magnesio y 

calcio como cloruros, el cloro m6ximo puede ser excedido. M6s a6n, los 

electrolitos tales como calcio y fosfato pueden ser incompatibles en ciertos niveles 

de concentraci6n. 

[0009) Tambi6n, almacenar los componentes de una formulaci6n PN en un 

contenedor pldstico Onico, o multic6mara para un mezclado est6ril para formar una 
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formulaci6n PN tambidn presenta problemas Onicos. Como ya se discuti6 arriba, el 

componente lipido es incompatible con ciertos materiales pl6sticos. En adici6n, 

a1gunos de los componentes son sensibles al oxigeno el cual puede permear a 

trav6s de ciertos; pl;§sticos. Sobre envolturas o sobre bolsas se usan tipicamente 

5 para restringir la habilidad del oxigeno de Ilegar a los contenedores multicbmara; 

sin embargo en la sobre envoltura puede todavia permitir difundirse a travds una 

cantidad pequefia de oxigeno. Adicionalmente, la sobre envoltura puede 

desarrollar una fuga que podria permitir que una cantidad excesiva de oxigeno 

est6 expuesta ante el contenedor. Tal fuga puede no ser visible y la presencia de 

lo tal oxigeno requiere ser indicado para aquel que surninistre el cuidado de la salud. 

Aunque los indicadores de oxigeno existen ellos parecen no ser capaces de 

soportar la esterilizaci6n por calor y funcionar todavia apropiadamente despu6s de 

almacenamiento prolongado. En otras palabras, el indicador de oxigeno deberia 

ser capaz de indicar la presencia de oxigeno (forma oxidada o resultado positivo) 

15 tal como con un cambio en el color que sea distinguible de la condici6n que indica 

all 

una carencia de presencia de oxigeno (forma reducida o resultado negativo). 

Adicionalmente, los colores oxidados o reducidos del indicador no deben 

desvanecerse o alterarse despu6s de almacenamiento prolongado de modo que 

crean incertidumbre en cuanto al resultado. 

[0010] M6s a6n, ciertos aminocicidos con funci6n tiol, tales como cisteina o acetil-

cisteina pueden formar sulfito de hidr6geno como un producto de descomposici6n 

durante la esterilizaci6n. Un nivel excesivo de sulfito de hidr6geno puede afectar 

negativamente algo de los; componentes nutricionales. Ws a6n, aunque todos los 

25 componentes almacenados separadamente son mezclados para formar la 

formulaci6n PN final antes de la administraci6n, hay circunstancias en donde es 

indeseable incluir uno o m6s de los componentes encontrados en una de las 
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c6maras en la soluci6n final. Por ejemplo puede ser deseable no incluir el 

componente liquido en la soluci6n final para nihos bajo estados s6pticos, 

anormalidades de coagulaci6n, nivel de bilirrubina alto o por otras razones. 

5 [0011] Por lo tanto, existe una necesidad de un contenedor de c6mara mOltiple 

flexible que facilite la apertura selectiva de una m6s de no de otra barrera 

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

de una manera secuencial. 

io [0012] Existe tambi6n una necesidad de tener componentes individuales de una 

formulaci6n PN que cumplan el volumen recomendado y los requerimientos 

nutricionales para ciertas poblaciones de pacientes y en particular beb6s o nifios 

pequehos en diferentes etapas del desarrollo. 

15 [0013] Adicionalmente, existe, una necesidad de medios para suministrar un 

indicador confiable de oxigeno atmosf6rico que pueda haber contaminado los 

contenidos del contenedor, un bajo nivel de suffito de hidr6geno en caso de 

formulaciones que contienen cisteina o derivados de aminocicidos y un absorbedor 

de oxigeno para eliminar el oxigeno residual en la sobre bolsa. Seria deseable 

20 suministrar absorbedores y/o indicadores que puedan soportar la esterilizaci6n por 

25 

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 invenci6n un producto m6dico 

esterilizado para una poblaci6n de pacientes pedicitricos se ha suministrado. El 




