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MEDI CAL SOLUTI ONS" 5 BACKGROUND OF THE | NVENTI ON The
present invention relates generally to medical products and procedures.
More specifi caVO9810MB present invention relates to contai nergC’F’&’F"’é‘ﬁ%’i ng
nmedi cal sol utions and net hods of sterile adm xing such solutions 10

before they are admnistered to a patient. It is of course knowm to store -
medi cal solutions in containers. A variety of guch sol utions are housed and
stored in such containers. Such nedical solutions can include, for exanple,
parenteral, enteral, dialysis 15 solutions, nutrients and pharnacol ogi c
agents, including gene therapy and chenot herapy agents. These contai ners
can be either constructed fromglass or plastic. Plastic containers can
either be rigid or flexible. Flexible containers are constructed from 20

plastic films. Although there are a_gﬁwtc\taplg g ®frsplgity ons that .are

used.in nedical treatnents today, ere are er, a nunber of issues
that can limt the ability to store at | east ain medi cal sol utions. For
exanpl e, due to 25 SCONTAINERS GR3¥ih METHIODSt FOBr STRRING &dibc APNIXENGunber
of medical solutions can not be pren1XQQDICAﬁkgdﬁﬁTIONghe i ndi vi dual
conponents must be stored separat el al Ly éi ponents are either
stored in separate containers and <2%¥% stored in 30

separate conpartnents of Zhelpxebért conteaition aﬁaat¢ﬁﬁsenerally to medical
products and procedures. More specifically the present

invention relates to containers for storing medical
solutions and methods of sterile admixing such solutions
10 before they are administered to a patient.

It is of course kﬁown to store medical solutions in
containers. A variety of such solutions are housed and
stored in such containers. ~Such medical solutions can
include, for example, parenteral, enteral, dialysis

15 solutions, nutrients and pharmacologic agents, including
gene therapy and chemotherapy agents.

These containers can be either constructed from
glass or plastic. Plastic containers can either be rigid
or flexible. Flexible containers are constructed from

20 plastic films.

Although there are a great variety of solutions that
are used in medical treatments today, there are however,
a number of issues that can limit the ability to store
at least certain medical solutions. For example, due to

25 stability, compatibility or other concerns a number of
medical solutions can not be premixed. Rather, the
individual components must be stored separately.
Typically these components are either stored in separate
containers and admixed before use, or are stored in

30 separate compartments of a flexible container and then
mixed prior to use. For example, amino acids and
dextrose solutions require storage in separate containers
or compartments.



m xed prior to use. For exanple, amno acids and dextrose sol utions
require storage in separate containers or conpartnents.
PCT/ US97/ 15939 -2- (ne of the disadvantages of storing conponents in
separate containers and then m xing themtogether is that the m xing
process can sgsnomdse sterility of the system and/or proceBcCI/USI7/15939
Addi tionally, such a m xing process 5 creates a | abor
process. Still further, it is possible for mstakes to occur during the .
adm xi ng process due to the anount of solutiog to be added fromthe
separate containers into the final container for the patient. 10

To deal wth the disadvantages of separate containers, it is known to
provi de flexible containers that include nultiple chanbers. To this end,
nore chanbers. One way

such contai ners have an interior that defines two or
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R
seal to allow for titheswlising wroressunir admpromhge benidisy ehehaysystem
conponents stored i gy s Chapghgi Siomeely ,f udxaaPhexihly SprBatest
No. 4, 396, 488. However, suc f structure:fra@@ bl e va&vgﬁl- may not .. .

5 creates a labor intensive process. ta further, it is

U.S. Patent Nos.: 4,396, 488; 4, 770, 295 3,950,
4 296 330, 11 05 al SEPRNOLR ‘E%“L?s‘é‘ef’?a?fb‘?tﬁ N, Tiag

50, 158: 4,

b

WO 98/ 10733

nt ensi ve

that divides the

3

n

g%%’gé}‘gd‘s that cat

10

15

20

25

possible for mistakes to occur during the admixing
process due to the amount of solution to be added from
the separate containers into the final container for the
patient.

To deal with the disadvantages of separate
containers, it is known to provide flexible containers
that include multiple chambers. To this end, such
containers have an interior that defines two or more
chambers. One way to create such a container is with a
heat seal that divides the interior into two chambers.
Such containers are disclosed, for example, in U.S.
patent Nos.: 4,396,488; 4,770,295; 3,950,158; 4,000,996;
and 4,226,330.

It is also known to use frangible valves between the
hea: seal to allow for the selective communication and
mixing of the two components stored in the separate
chambers. See, for example, U.S. Patent No. 4,396,488.

However, such a structure-frangible valves - may not
be desirable for a number of reasons, including, inter
alia, mixing time, particulate matter generation,
difficulty in opening, difficulty in achieving a

- homogenous mixture, and cost. An. alternative to

30

frangible valves is disclosed in U.S. Patent Nos:
3,950,158; 4,000,996; and 4,226,330. In these patents
multiple chamber containers are disclosed with a line of
weakness, such as a score line, which breaks upon the
application of pressure.



be destrable for a nunber of reasons, including, inter 25 alia, mxing
time, particulate nmatter generation, difficulty in opening, difficulty

inh achi eving a honbgenous mxture, and cost. An alternative to
frangi ble valves is disclosed in U S. Patent Nos: 3,950,158; 4,000, 996; and
4,226,330. | nWOREE3Hat ents 30 mul ti pl e chanber cont ai n@PCIUSPULS939
disclosed with a |ine of weakness, such as a score |line, which breaks upon
t he application of pressure. WO 98/ 10733 : .
PCT/US97/ 15939 -3- U.S. Patent No. 4,770,295 discloses a selectively
openabl e seal |ine positioned between two sheets of flexible thernoplastic
mat eri al . The seal line 1is resistant to unintentional opening forces
but opens upon 5 the application of a specific force. Additionally, it

is known to use tear tabs or tear strips for plastic containers. See U S.
Patent Nos.: 2,991,000; and 3,983,994. A di sadvantage of these systens
is they involve the use ofurel apdteity o, 703t @ds 18isclosasla séslddin@ly A

nunber of other issue EW%S I e resseq..i onstructi cont ai per
for use in the nedi ca?pl N ulsetar jg/fga]{z'orﬁg’xarﬁsﬁsgifh’loge?sr}iefﬁale(céél W%egéggg?y%?tfo
sterilize the contai nElexikleothervapiastic rpatentals i ngThee seadt alire 15

and solution. Typi cabéyidtamtPe8Oueirf M@ ohhEldddrA®d BYrsE6aBUt opens upon
sterilization gr aut.ocl avi Ny Aut ocl avd rz_'gtst erilization can alter
3&; ation of i orce.

the thermal pro ertie%h%falf a speci
Additionally, it is known to use tear tabs or tear

strips for plastic containers. - See U.S. Patent Nos.:
2,991,000; and 3,983,994. A disadvantage of these
systems is they involve the use of relatively complicated
10 seal structures.
A number of other issues must also be addressed in
constructing containers for use in the medical industry.
For example, it is typically necessary to sterilize the
container and solution after manufacturing the container
15 and solution. Typically the products are sterilized by
steam sterilization or autoclaving. Autoclaving
sterilization can alter the thermal properties of the
film used to form the container as well as the seal
between the chambers in the containexr. Still further
20 heat sterilization can adversely effect the solutions
contained therein unless they are maintained at certain
conditions, an example of such a composition is dextrose.
Of course, it is necessary that the seal between any
multiple chamber container is able to withstand external
25 stresses. Such stresses can include pressure that may
be applied to one or more of the chambers from, for
example, squeezing thereof or accidentally dropping the
bag. Therefore the seal must be sufficiently strong.
But, on the other hand, the seal must not be too strong
30 so that it is not possible to mix the solutions contained
therein before one intends that they be mixed.
Still further, a problem that one faces, especially
with respect to parenteral nutritional solutions, is that



filmused to formthe container as well as the seal between the chanbers in
t he contai ner. Still further 20 heat sterilization can adversely
effect the solutions contained therein unless they are naintained at
certain conditions, an exanple of such a conposition is dextrose. O
course, it iswoemmaaary that the seal between any nultipl e etamuser1s939
container is able to withstand external 25 stresses. Such stresses can
i nclude pressure that may be applied to one or nore of the chanbers from
for exanple, squeezing thereof or accidentaldw dropping the bag. Therefore
- the seal nust be sufficiently strong. But, on the other hand, the seal nust
not be too strong 30 so that it is not possible to mx the solutions
cont ai ned therein before one intends that they be mxed. Still further, a
probl em that one faces, especially with respect to parenteral nutritional
solutions, is that WO 98/ 10733
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becones if a lipid is housed in a polyvinyl chloride material it
will leach out the plasticizers. Leaching of the
plasticizer causes toxicity issues. Additionally, when
10 the plasticizers are leached out, the plastic becomes
rigid. Therefore, heretofore commercially available
lipid products only have been housed in glass containers.
One form of potentially life supporting therapy is
total parenteral nutrition or  hyperalimentation.
15 Typically, parenteral nutrition solutions that provide
total nutritional requirements to a patient include a2
lipid component, a carbohydrate component, a protein

component, and vitamins and wminerals.
Because of a number of stability and related issues,
20 total parenteral nutrition solutions can not be stored
in a ready to use state. Thus, it is necessary to admix

the solutions prior to use.

Heretofore, due to the 1nabzllty to store all the
base components that may be necessary for a parentexal
25 nutritional solution in a single container, it is known
to use automated compounders for admixing parenteral
.nutritional solutions. In such.compounders, solution

containers are hung on the compounder, and through the
use of pumps or valves the solutions therein are
30 compounded to create a final solution including all of
the necessary components, e.g. lipids, carbohydrates and
amino acids. U.S. Patent Nos. 4,653,010, and 4,467,944
disclose embodiments of such automated compounders.



rigid.* Therefore, heretofore commercially available |ipid products only
have been housed in glass containers. One formof potentially life
supporting therapy is total par ent er al nutrition or

hyperal i mentati on. 15 Typically, parenteral nutrition solutions that
provi de total WO®EBbnal requirenents to a patient include XOIYSHFYLSN9
conponent, a carbohydrate conponent, a protein conponent, and vitam ns and
m neral s. Because of a nunber of stability and related issues, 20 t ot al
parenteral nutrition solutions can not be storgg in a ready to use state.
Thus, it is necessary to adm x the solutions prior to use. Heretofore, due
to the inability to store all the base conponents that nay be necessary for
a parenteral 25 nutritional solution in a single container, it is known
to use automated conpounders for adm xi ng parenteral nutritional solutions.
I n such conmpounders, solution containers are hung on the conpounder, and

t hrough the use of punps or val ves Qﬂﬁw@@kprO@ﬁEt %nqo@re 30

conpounded to create a final solution pcludin 'he necessar
Compononts. oo linids.  dheoRraraPhs MAYFRNAGR, BEPHLIER) SOTAATAEnd
4,653, 010, and 4, 467dhwhaﬂscldse endokrinent smedicakh aolondhbpd. More
conpounders. %%call th ent ention provid tainers
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contai ners and Pret hod®hd mMegpreds 4ok SEETriRg Faponenty)| thatyaze to be ade
specifically, the pressydthewerto ocrpavei des fhonilai selstion, one of the

components comprising a lipid.
To this end, the present invention provides a
container including an interior defining at least two
10 chanbers. The first chamber includes a lipid containing
liquid. The second chamber includes a liguid that does
not include a lipid. The first and second chambers are
separated by an openable seal.
In an embodiment the openable seal is a peelable
15 seal. .
In an embodiment the second chamber includes at
least one component selected from the group consisting

of dextrose, amino acids, water, vitamins, and
electrolytes.
20 In an embodiment three separate chambers are

provided that are separated by two openable seals.

In an embodiment each of the first and second
chambers includes an access port to allow selective fluid
communication with the chamber.

25 In an embodiment the liquid in the second chamber
includes amino acids and the third chamber includes in
an interior thereof a liquid including dextrose.

In an embodiment the access ports are constructed
from a material not including polyvinyl chlorigde.

30 In another embodiment of the present invention, a
container is provided having a body constructed from a
flexible plastic material that does not include polyvinyl
chlcride. The body defines at least a first and second



5 and nethods for storing conponents that are to be adm xed together to
create a final solution, one of the conponents conprising a lipid. To this
end, the present invention provides a container including an interior
defining at |least two 10 chanmbers. The first chanber includes a lipid
cont ai ni ng | ivesie7sBhe second chanber includes a |iquid thaPCHUSI/LHMIP
include a lipid. The first and second chambers are separated by an openabl e
seal. In an enbodi ment the openable seal is a peelable 15 seal . In an.
enbodi nent the second chanber includes at | ea$t -one conponent selected from
the group consisting of dextrose, am no acids, water, vi tam ns,

and el ectrolytes. 20 In an enbodinent three separate

chanbers are provided that are separated by two openable seals. In an
enbodi ment each of the first and second chanbers includes an access port to
all ow sel ective fluid comuni cation with the chanmber.
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The present invention also provides a method for
providirg nutrition to a patient comprising the steps of:
providing a container including at least two chambers,

10 a first chamber including a lipid containing liquid and
a second chamber including a second liquid that does not
include a lipid, the chambers being separated by an
openable seal; opening the seal between the first and
second chambers; mixing the first and second liquids

15 within an interior of the container; and administering
a resultant liquid to a patient.

In an embodiment, the resultant 1liquid is
administered parenterally to the patient.

In another embodiment of the presert invention, a

20 method for providing hyperalimentation to a patient is
provided comprising the steps of: providing a container
including a lipid component, a dextrose component, and
an amino acid component, each of the components being
housed in a separate chamber; mixing the components in

25 an interior of the container; and administering a
resultant fluid to a patient.

Furthermore, in an embodiment of the present
invention a flexible plastic container is provided that
includes a liguid that contains a lipid.

30 Still further, the present invention provides a
method for providing hyperalimentation solutions to a
healthcare facility comprising the steps of: providing
a multi-chambered container; f£illing one of the chambers
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chanber. The first chanmber includes a lipid containing liquid and the
second chanber includes a liquid including at | east one conponent selected
fromthe group consisting of: am no acids; dextrose; vitam ns; and

el ectrol yt es. WOB1072n openabl e seal is | ocated between the RGHUSITIHY ¢ he
second chanber. The present invention also provides a nethod for providing
nutrition to a patient conprising the steps of: providing a container .
i ncluding at |east two chanbers, 10 a first? chanber including a lipid
containing liquid and a second chanber including a second |liquid that does
not include a lipid, the chanbers being separated by an openabl e seal;
opening the seal between the first and second chanbers; m xing the first
and second liquids 15 within an interior of the container; and
admnistering a resultant liquid to a_patient._|n _an_  _enbodiment, the
resultant liquid i Svilhisist®ied inslopingap| yibiAt nellddnge® separasst Aér
enbodi ment of the presgnichansens ivith a 20quid iMRibathg emipooutidsy £illing
hyperal i mentation to a Hi‘%kg%ﬁsoﬁf PY de@n%@% Swilkh tQ%iéﬁEﬁ Qc1uding
provi ding a container including a |p|5!conponen , a dextrose conponen%,
and an amino aci d corffritaese  cakd RIOVIHENG orlvo MAALS - BhameeFRAL Rantiajngr to
separate chanbes; m x4 ngedli@cagepeseniscyn 25 an interior of the

O e oo "o et oo of, SRS 0 BRBRRLELY JET hEsTRSS
provi ded t hat substantially simultaneously.

In an embodiment, the amino acids are first filled
into the containe:.

10 In an embodiment, the dextrose is first filled into
the container.

In an embodiment, the method includes the step of
sterilizing a filled container.

In an embodiment, the filled container is

15 autoclaved.
An advantage of the present invention is that it
- provides a container for storing all of the base
components for a total parenteral nutrition solution.

Additionally, an advantage of the present invention

20 is that it provides a container that includes, in an
embodiment, electrolytes in amino acids, calcium in
dextrose, and trace elements in dextrose.

Still further, an advantage of the present invention
is to provide a container for storing medical solutions

25 that include a lipid.

Furthermore, an advantage of the present invention
is to provide a method for improving the safety of
compounding medical solutions.

Further, an advantage of the present invention is

30 to provide a container and method for preparing
parenteral nutrition solutions that does not require an
automated compounder.



includes a liquid that contains a lipid. 30 Still further, the
present invention provides a nethod for providing hyperalinentation
solutions to a healthcare facility conprising the steps of: providing a

mul ti-chanbered container; filling one of the chanbers WO 98/ 10733
PCT/ US97/ 15930980733 t h a |iquid including a lipid; fillingPCITE%3a593% e of
the chanbers with a liquid including anmino acids; filling a different of
the chanbers with a liquid including dextrose; and providing the

mul ti-chanmbered container to 5 a healthcarge facility. In an

enbodi nent, the chanbers are filled substantially sinultaneously. In

an enbodi nent, the anino acids are first filled into the container. 10

I n an enbodi nent, the dextrose is first filled into the container. In an
enbodi nent, the nmethod includes the step of sterilizing a filled container.
In an enbodi nent, the filled container 1is 15 aut ocl aved. - An
advant age of the present Advtaiy Qiivantiabat oift theoyrdeend derkatben fser to

storing all of the base.c 0 I . r e gl
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in amno acids, calcium iMbreover, an advantage of the present invention is
5 to provide a method and container for decreasing the turn
around time between ordering and administering medical

solutions such as nutritional sclutions to patients.

Furthermore, an advantage of the present invention
is to provide a safer method for providing total

10 parenteral nutrition to patients. '

Still further, an advantage of the present invention
is to reduce pharmacy labor in compounding nutriticnal
solutions.

Still, an advantage of the present invention is to

15 help simplify the ordering of total parenteral nutrition
solutions.

Moreover, an advantage of the present invention is
it vreduces the risk of contamination during the

'preparation of medical solutions by minimizing pharmacy

20 manipulations.

' Additional features and advantages of the present
invention are described in, and will be apparent from,
the detailed description of the presently preferred
embodiments and from the drawings.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a perspective view of an
embodiment of the container of the present invention.

Figure 2 illustrates a perspective view of another
embodiment of the containexr of the present invention.

30 Figure 3 illustrates a cross sectional view of an
embodiment of the film used to construct the container
of the present invention.



dextrose, and trace elenments in dextrose. Still further, an advantage of
the present invention is to provide a container for storing nedical

sol utions 25 that include a lipid. Furthernore, an advantage of the
present invention is to provide a nethod for inproving the safety of
conpoundi ng NeWDE8MO?8d| uti ons. Further, an advantage of the FCEIESAYISN?

I nvention is 30 to provide a container and nethod for preparing
parenteral nutrition solutions that does not require an autonmated
conpounder . WO 98/ 10733 - -9 -

PCT/ US97/ 15939 Anot her advantage of the present invention is to provide a
nmet hod and container for decreasi ng waste of unused custom zed total
parenteral nutrition solutions. Mreover, an advantage of the present

i nvention is 5 to provide a nethod and container for decreasing the
turn around time between ordering and adm ni stering nedical solutions such

as nutritional solutions tp;gatéentsllstrdivieTane endnvadwast age ehbddiament
present invention is t
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5 from sample extracts pursuant to EXample No. 1.

Figure 6 illustrates a mass spectrum of peak B of
Figure 5.

DETAILED DESCRIPTION
i0 OF THE PRESENTLY PREFERRED EMBODIMENTS
The present invention preferably provides a multiple
chamber container that can be used to house multiple
liquid components of a product that are to be stored
separately prior to use. Due to the unique structure of
15 the present invention, the components can be mixed prior
to use and the container, as well as the method, allows
the storage of lipids in the same structure with other
components. Thus, in an embodiment, the present
invention allows for the storage of at least three base
20 solutions of a hyperalimentation solution in a single
container prior to use. It should be noted that although
in a preferred embodiment the present invention provides
multi-chambered containers, pursuant to the present
invention a container having a single chamber containing
25 a lipid containing liquid is contemplated. '
Referring now to Fig. 1, an embodiment of the
present invention is illustrated. Preferably, the
container 10 includes, at least three chambers 12, 14,
and 16. The chambers 12, 14, and 16 are designed for the
30 separate storage of liquids and/or solutions. It should
be noted that although three chambers 12, 14, and 16 are
present in the embodiment of the invention illustrated
in Figure 1, more or less chambers can be used.



Mor eover, an advantage of the present invention is it reduces the risk of
contam nation during the preparation of nmedical solutions by m nim zing
phar macy 20 mani pul ati ons. Additional features and advantages of the
present invention are described in, and will be apparent from the detailed
description ofwobsnomsesent|y preferred enbodi nents and from poeusHANIINgS.

25 BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 illustrates
a perspective view of an enbodi nent of the container of the present
invention. Figure 2 illustrates a perspective yhpew of another enbodi nent of
t he contai ner of the present invention. 30 Figure 3 illustrates a
cross sectional view of an enbodi nent of the filmused to construct the
contai ner of the present invention. WO 98/ 10733

PCT/ US97/ 15939 -9- Figure 4 illustrates an end view of an enbodi nent of a
die used to create the seal of the container of Figure 1. Figure 5

illustrates total ion Chrw&%wﬂ?h?éél&ﬂlé seald IO HRRE 46 T&:&@v&ded
pursuant to Exanple .. 1. Figure 6

lLustrates a_mass ,spect.rum o ak
of Figure 5. DETAI LEDDESH P pramsets 05 e arP Bpa e\ 2RE718
PREFERRED EMBODI MENTS €Ripecsivsdyt |Suaine paepaklee sglly ipr dvsclkesed rim Ui.pl e
Patent Application Serial No. 08/033,233 filed on March

5 16, 19393 entitled “PEELABLE SEAL AND CONTAINER HAVING
SAME” . The disclosure of that application is hereby
incorporated herein by reference. The peelable seals
allow for the selective opening of the chamoers to allow
for the selective mixing of the liquids contained

10 therein.
Pursuant to the present invention, at least one of
the chambers 16 can store a liquid that includes lipids.
In a preferred embodiment the container 10 includes in
the first chamber 12 dextrose, in the second chamber
15 amino acids 14, and in the third chamber lipids 16.
Referring now to Fig. 2, another embodiment of the
present invention is illustrated. Similar to the
embodiment illustrated in Pigure' 1 preferably, the
container 110 includes, at least three chambers 112, 114,
20 and 116, The chambers 112, 114, and 116 are designed for
the separate storage of ligquids and/or solutions. It
should be noted that although three chambers 112, 114,
and 116 are present in the embodiment of the invention
illustrated in Figure 2, more or less chambers can be
25 used. As in the embodiments of Figure 1, preferably
peelable seals 118 and 120 are provided between the
chambers 112 and 114 and 114 and 116 respectively.
Referring now to Fig. 3 a cross sectional view of
an embodiment of the film 21 used to construct the
30 containers 10 and 110 of the present invention 1is
illustrated. In the preferred embodiment illustrated,
the film 21 includes, a four layer 22, 24, 26, and 28
structure.



chanber container that can be used to house multiple Iiquid conponents of a
product that are to be stored separately prior to use. Due to the unique
structure of 15 t he present invention, the conmponents can be m xed
prior to use and the container, as well as the nmethod, allows the storage
of lipids in tWe&HRS structure with ot her conmponent s. ThRETAUSHTISINN
enbodi nent, the present invention allows for the storage of at |east

t hree base 20 solutions of a hyperalinentation solution in a single
container prior to use. It should be noted thatiial-t hough in a preferred
enbodi nent the present invention provides multi-chanbered containers,
pursuant to the present invention a container having a single chanber
cont ai ni ng 25 a lipid containing liquid is contenplated. Referring now
to Fig. 1, an enbodi nent of the present invention is illustrated.
Preferably, the container 10 includes, at |east three chanbers 12, 14, and
16. The chanbers 12, 14, ahd Ueisamegdadi ghndtherilhet3@ted embpdimémrt, the
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98/ 10733 high melting temperature flexiblRCHAUSPTA15988n -bd Qused.

Preferably, peetabl e geptee kp g@ kA t g‘qbﬁg
and 14 and 14 and 16 aggctlve Qe Suc“ﬁtg&?giq£ﬂl?ﬁ %% scP ose Smen

U.S. Patent Applicati r ju4pde gg%"g’%%“f‘?’f efc ?nl I\/QPéﬁ A tYPlcal

thickness of outer layer 22 may be, for example, from
0.39 mil to 0.71 mil, e.g., 0.55 mil.
A tie layer 24 is provided to secure the first laver
10 22 to a third layer 26. 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 24 may have a varied thickness for example from
15 0.20 mils to 0.60 mils, e.g., 0.40 mils.

The third layer 26 preferably is a RF responsive
polymer, such as EVA copolymer. Such a material is
available from DuPont under the name Elvax 3182-2.
Preferably the third layer has a thickness of about 5.56

20 mils to about 6.84 mils, e.g., 6.20 mils.

This film also includes a sealant layer 28
constructed of 1) a bulk polyolefin that is thermally
stable at sterilization temperatures, yet melts below the
outside layer melting temperature; such polymers are

25 preferably polypropylene-ethylene copolymers, such as
29450 from Fina Oil and Chemical; 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;

30 such polymers preferably are styrene-ethylene-butene-

styrene block copolymers such as Kraton G-1652 from Shell

Oil and Chemical. The sealant layer preferably has a



5 ¥6, 1993 entitled "PEELABLE SEAL AND CONTAI NER HAVI NG SAME". The

di scl osure of that application is hereby incorporated herein by reference.
The peel able seals allow for the selective opening of the chanbers to all ow
for the selective mxing of the |iquids contained 10 t herei n. Pursuant
to the presenwoissuemsi on, at | east one of the chanbers 16 c®CTAISITSI®
liquid that includes lipids. In a preferred enbodi nent the container 10
includes in the first chanber 12 dextrose, in the second chanmber 15 )
amno acids 14, and in the third chanber |ipids 16. Referring nowto Fig.

2, anot her enbodi nent of the present inventioff s illustrated.

Simlar to the enbodinent illustrated in Figure 1 preferably, the
container 110 includes, at |east three chanbers 112, 114, 20 and 116.
The chanbers 112, 114, and 116 are designed for the separate storage of

| i qui ds and/or sol utions. It should be noted that although three chanbers

112, 114, and 116 ar r I3 t e Lment  of .t he, Ln | O .
illustrated in Figurgﬁgaﬁﬁﬁgé 3?J€£§? c g%%gﬁéEEa&l%g Eg XEQE%SEG?Z m%ésin
t he embodi nents of Fifg@re 1-6BrBi&Fably peel abl e seals 118 and 120 are

provi ded between the chantraesséiRastidlahied 2mdidlddfaceritl @ HeespaREBA! ¥ide
Referring now to Fig. CLOSS: Lanal .vi 0 adi I lm
21 used to construct otfﬁéﬂgqé i %%%i %lan%?%h t%taﬁgéﬂlﬁg@ sgaqe{ltﬁeqpllpégg%%’
invention is i9|ustcAmEBynicafpophis pprPeidesd bernesr neht ghamperisat 8dg- t he
film21 includes, a fan@ ilsayer 22, 24, 26, and 28 structure.

As constructed the four-layer £ilm illustrated in
Figure 3 has at least one RF-responsive layer 26 and one
non-RF responsive layer 28. To create the seals a RF

10 field heats a seal bar (described hereinafter with
reference to Figure 4) which heats the RF-responsive
layer 26 which, in turn, heats the non-RF responsive
layer 28 to soften the layer, but not iiquify same. A
resulting cohesive bond develops from contact between the

15 non-RF responsive layer 28 of the sheet 3C and a
corresponding non-RF responsive layer 28 of the sheet
30a, but fusion between the layers, which can cause
permanent bonding, does not occur.

To form the peelable seal using radio frequency

20 welding or other forms of heating sealing technology in
a preferred embodiment a die 40, illustrated in Figure
4, is used. The die 40 includes the seal bar 42 which
is formed to project substantially perpendicularly to a
base 44 on which the seal bar 42 is integrally mounted.

25 The base 44 can be further secured to manufacturing
components (not shown) by fasteners (not shown) inserted
through holes in the base 44. The seal bar 44 of the die
40 is used to form the peelable seal wherein the seal bar
42 can be energized using RF energy.

30 The seal bar 42, as illustrated, has a substantially
equal width, designated as “x” in Figure 4, of, in the
preferred embodiment, approximately 3/8 inches. The seal
bar 42 further includes radiused corners 48 and grooves
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In this regard, in the illustrated enbodi nent, the outer, or first |ayer 22
i & constructed froma polyester material such as PCCE copol yester. | f
desired, other h nelting tenperature flexible materials can be used. 5

A PCCE copol ye‘é’Pé‘g’lqm erial can be purchased from Eastman KoPGT/usatiesess he
desi gnati on Ecdel 9965. A typical thickness of outer layer 22 may be, for
exanple, from0.39 ml| to 0.71 ml, e.g., 0.55 ml. Atie layer 24 is
provided to secure the first |ayer 10 22 tqza-third | ayer 26.
Preferably the tie layer is a highly reactive polynmer adhesive such as EVA
copol yner chemcally nodified wwth maleic acid. Such a material is
avai |l abl e from DuPont under the nane Bynel E-361. The tie |ayer 24 nay have
a varied thickness for exanple from 15 0.20 mls to 0.60 mls, e.g.,
0.40 mls. The third layer 26 preferably is a RF responsive polyner, such
as EVA copol yner. e e amateprl arctisvadisn| bt eed ragd BnEbeasewmbnsiduenmane

El vax 3182-2. Preferagtychie srelylrd |§~¥f>‘£né"a§t;é‘r%ﬂ[ S g%*ig%rés%c

mls to about 6.84 mls mls.” This malso I n sea

| ayer 28 construct ed ’o‘Féﬁ qéyﬁﬁr KEThGIRFIMBF & nCoMAC ¥itheiheely, Htidd) é’e&td
sterilization tenperategesheyedurelts fabdont hef otthei dioweayemebelihd Ngpoint

temperature; sugh polyfELSifl € 2Phis pl’férn%fm‘éhéhl XlPQxlr%’pE}Qapé’i 9%1%2ettfylheagg a
copol ynmers, such asnﬁ9450 frgm Fi na
t her nopl asti ¢ el ast onET"SHhi¥h ﬁ?%o%ﬁ?@s é Hﬁr%“f’lr&“ﬂf@ SPRE ¥kt RYeSELTE

resi stant seal ant | ayrarameteayisyand heedugdngnitheayeiskt wif fusing the higher
melting point material which would result in actual heat

seals. In the preferred embodiment illustrated, the
10 radial dimension is 1/16”. The peelable seal formed
using the seal bar 42 of the present invention results
in a bond which is less likely to break due to . external
forces exerted thereon.
By way of example, and not limitation, an example
15 of how the peel seal is created will be given. 1In a
preferred embodiment, the inner layer includes SEBS and
ethylene polypropylene. SEBS has a melting point of
approximately 127°C and ethyiene polypropylene
approximately 140°C. The die, illustrated in Figure 4,
20 is initially heated to a temperature of 50°C and urged
against the container in a position to create the desired
seal. The die is then energized with sufficient RF
energy to reach a temperature of between 128°C and 131°C.
This creates the peel seal.
25 In a preferred embodiment, the peel seals are
created so that they are permanent seals for the length
of the container 10.
Pursuant to the present invention, and in view of
the structure of the container 10, the container can
30 house lipids. In this regard, the lipids will not leach
any components from the film used to construct the
container 10. The present invention also allows the
lipids to be filled into the container 10 and the



melt peints with the el astoner having the | ower val ue; 30 such pol yners
preferably are styrene-ethyl ene-butene- styrene bl ock copol yners such as
Kraton G 1652 from Shell GO and Chem cal . The seal ant | ayer preferably
has a WD 98/ 10733

PCT/ US97/ 159y osniér3- t hi ckness of from about 1.28 mils to RORMRIVISIS? m | s,
e.g., 1.60 mls. The sealant |ayer 28 is adjacent the solution side of the

contai ner 10 such that when the seal is ruptured, 5 comuni cation is.
provi ded between the chanbers, e.g. 12 and 14,,As constructed the
four-layer filmillustrated in Figure 3 has at | east one RF-responsive

| ayer 26 and one non-RF responsive |layer 28. To create the seals a RF 10
field heats a seal bar (described hereinafter wth reference to
Figure 4) which heats the RF-responsive layer 26 which, in turn, heats the
non- RF responsive |ayer 28 to soften the layer, but not liquify sane. A

resul ting cohesive bopdedeN&} OPSrEEoPtEONt ag¢irdef1RR@)ILhe 15 HerdwwEdde,
responsi ve |ayer

responsi ve | ayer 2822ng%ﬁc£%§¥¥Sggggliéxéfﬁ@ggﬁgbégﬁ‘gﬁagggbngfgggfga&th
can cause pernanent pbasiig, catmsinests epduverd@lwaya mesoptedabh I kass -
using radio frequency 20 pq ;jiRItAAG R iRt BEG. fOr PredleriBal| Ndaskattiditber
technology in a preferredAenbodinent a die ﬁ% iIIustrateg Ln Fi urq:%z S
used. The die %0 incladet?+ RO &A| C3R 10EIUdR; ¥, access or Tubular port 31,
32, and 34. In the illustrated embodiment, port 31 is
an injection site and port 32 is an administration port.
The ports 31 and 32 can be constructed from any number
of methods. For example, in an embodiment the ports 31
10 and 32, for chambers 12 and 14, are constructed from a
clear PVC membrane plasticized with DEHP. To maintain
sterility of the interior of the ports 31 and 32, an
injection cap can be secured over the port.
However, with respect to chamber 18, that is
i5 designed to house a lipid, the access port 34 is
constructéd from a non-PVC containing material. For
example, a blend, preferably of polypropylene, SEBS, and
EVA can be used. In a preferred embodiment the port 34
is a three layer co-extrusion with the following
20 formulation:

External layer (125u):
35% PP Fortilene 4265
25% Tafmexr A4085
10% Kraton FG1924
25 10% Macromelt TPX16-15S8
20% EVA Escorene UL00328 (28% VA)

Medium layer (580u)
35% PP Fortilene 4265
30 - 25% Tafmer A4085
10% Kraton FG1524
10% Macromelt TPX16-15S
20% EVA Escorene UL0032B (28% VA)

35 Internal layer (125p)
: 50% EVA Escorens ULo011s (19% VA
50% EVA Escorene UL00328 (28% VA)



Is formed to project substantially perpendicularly to a base 44 on which
the seal bar 42 is integrally nounted. 25 The base 44 can be further
secured to manufacturing conponents (not shown) by fasteners (not shown)
inserted through holes in the base 44. The seal bar 44 of the die 40 is
used to formt weo98ae¥38bl e seal wherein the seal bar 42 can beP@HEYF1P3Y
using RF energy. 30 The seal bar 42, as illustrated, has a
substantially equal w dth, designated as "x" in Figure 4, of, in the
preferred enbodi nent, approximately 3/8 inches. 1%he seal bar 42 further

I ncl udes radi used corners 48 and grooves WO 98/ 10733

PCT/ US97/ 15939 - 13 - 49 to control activation forces and increase

consi stency of the seal. During sterilization tenperatures, the inside
| ayer, in intimte contact wth itself, will weld together due to fusion of
the lower nelting point 5 material. This phenonenon allows the die 42

to have a |lower surface arei a IRrefgryedgenpedinant,r allopfprkeagqess ports

parameters and reduci ng1fhezyi&ka ofa fassd rtgarislwubi;ebefrmléi:ﬁtﬂumimtmacerial
mat eri al which would result érgﬁg%t%%k g als In the preferred
embodi nent i1l ustrated " 1 ﬁ%n5|on is 1/16". The
peel abl e seal formed using The t@b&ﬂ-abaﬂoﬁt—'@ é# t 3 @Ands3At areveunted rdas ghes

in a bond which &s |eS§or|z&d<:§ie)t te @Imk fdueqt conting 88l od %%Stﬁéeéér&%iner
{pereon, By by of cxafpl G S SPLcL) Lab! SmaCIETLE L0 26 Olnd' Wise
end the ports 31, 32, and 34 can include a membrane that
is pierced by, for example, a cannula or a spike of an
administration set for delivery of the contents of the
10 container through the administration set to the patient.

0f course, more or less than three ports can be used.

In an embodiment, an additive port (not shown) is
located at an end of the container 10 opposite the access
ports 31, 32, and 34. The additive port allows the

15 addition to the container of micro ingredients or micro
nutrients.

Preferably, all the ports are located on one end of
the container. This may allow for more efficient
manufacturing and allows filling of all chambers at one

20 time.
| In an embodiment the container 10 is a 3 liter unit
with three chambers separated by two peel seals. The
chambers of the container, in an embodiment, are designed
to contain dextrose (10-70%), amino acids (5.5-20%, with
25 or without electrolytes) and a lipid (10%-30%). The
filled container is designed to be placed in an oxygen
barrier overpough and autoclaved. Prior to use, the user
will open the seals and mix the solutions. It is
believed that such a container 10 will have a shelf life
30 of at least twelve months.

It should also be noted that the container 10 may

be prepackaged with trace elements, vitamins, and/or



preferréd enbodi nent, the inner |ayer includes SEBS and et hyl ene

pol ypr opyl ene. SEBS has a nelting point of approximtely 127[err] C
and et hyl ene pol ypr opyl ene approxi mately 140[err] C. The di e,
illustrated in Figure 4, 20 isinitially heated to a tenperature of
50[err] C and urged agai nst the container in a position to create the
desired seal .wo9gherslie is then energized wth sufficient RFpEnesYyysobo
reach a tenperature of between 128[err]C and 131[err]C. This creates the
peel seal. 25 In a preferred enbodi nent, the peel seals are’
created so that they are permanent sealsjg¢or the length of the container
10. Pursuant to the present invention, and in view of the structure of the

cont ai ner 10, the container can 30 house lipids. 1In this regard, the
lipids will not |each any conponents fromthe filmused to construct the
cont ai ner 10. The present invention also allows the lipids to be filled

into the container 10 and the WO 98/ 10733

PCT/ US97/ 15939 elektrolynetai nelFor d¢xdmplieedtracd Stedemenzed)could be
Heretof ore, co ialg ¥raVaLl | i d stored in plastic
cont ai ners andrgm%kgggldméi}sy?éet%%egdgqag& aggghégﬁfﬁ{et'r ated in Fig. 1,
preferably, each ch&Yhefeys of exgmple, and,pofg %t?ﬁéPBdéxéﬂpé%%egg or
tubul ar port 3korfZirmyd Fér providengl tosil gperckrandyad mantritpont td1 i s an

i nj ectiong si tecp"élge?ﬁrst wizyl ﬁo@%@%@rﬁt ration port. The ports 31 and 32
te

can be constru rom any nunber

Chamber sizes Corresponding formulas
{mL)
800/225/800 Acute 1, Acute 1E, Acute 2E, Acute 3, Acute 3E
and Non-acute 1E
10 800/400/800 Acute 4E (High lipid) and Peripheral formula 1
Acute 1 = the formula below without electrolytes 800/225/800 config.

Acute 1E = the formula below with electrolytes

15 chamber  final “NPC
conc conc vol prams ekp' keal NPC NPC'kg keal kealke as ipwd
AA 150% 660, 300 120 11 480
hpid 20 0% 2% 225 4 08
20 dexcose  S00%  219% R0 400 1.360 1765 4} 2245 2 1%
1824
Acute 2E (with electrolvtes) 800/225/300 config.
chamber  final %NPC
25 cone eonc ol grams e keal NPC NPC/kg keal kealkp as bpid
AA 130% $7% 80 104 15 416
ipd 200% 5% 2 s 405
dexmose  500% 1% 800 400 1.360 1765 25 2181 Nn 3%
1828
30
Acute 3 = the formula below without electrolytes 800/225/800 config.
Acute 3E = the formula below with electrolytes
chamber  final : %NPC
35 conc conc. vol prams e’ keal NPC NPCAg  keal kealke as ipid
AA 10.0% a48% 800 80 1 320
ipid 200% 25% 225 45 408
dexmose  300% 9% 800 400 1.360 3,765 25 2.085 0 2%

1828

1. Assumes a 70 kg patient.



of nethods.

wi th DEHP.

an injection cap can be secured over the port.
t V0 98/107385
34 is constructed froma non-PVC containing material.
bl end, preferably of polypropyl ene,
preferred enbodi nent the port 34 is a
foll ow ng 20
Fortil ene 4265 25% Taf ner A4085 10% Kr at on FG1924 25

chanber 18,

t he

For exanpl e,
chambers 12 and 14, are constructed from a cl ear

I n an enbodi nent the ports 31 10 and 32, for

PVC nmenbr ane pl astici zed

To maintain sterility of the interior of the ports 31 and 32,

with respect to
t he PCHUBHES939 hor t
For exanple, a
SEBS, and EVA can be used. In a .
three i1lkayer co-extrusion wth
External |ayer (125[err]): 35% PP
10%

However,

designed to house a lipid,

fornul ati on:

Macronmel t TPX16-159 20% EVA Escorene UL00328 (28% VA) Medi um | ayer

(580[err]) 35% PP Fortil ene 4265 30

25% Taf mer A4085 10%

Kraton FGL924 10% Macronelt TPX16-159 20% EVA Escorene UL00328 (28% VA) 35

| nt er nal

| ayer
EVA Escor ene ULO0O032igh lipi@Rgnii)

PCT/ US97/ 15939

( 12 3wad 4E](yittxRfrolyteB]VA Escorene ULO0119 (19% VA 50%
WD 98/ 10733 800/400/800 config.
chamber  final %NPC
5 cone conc ol s kg’ keal NPC NPCAg  keal keabky  astipd
AA 13.0% 5.2% 800 104 LS 416
lipid 20.0% 40% 400 80 720
dextrose 30.0°% 120% B0 240 L1L] 1536 2 1952 28 4%
2000
10
Hon-acute 1 E {with electrolytes) 800.225/800 config.
chamber final %NPC
15 con¢ cone vol gams k' keal NPC NPCkg  keai keatkg as lipid
AA 8 5o, 1, B0 68 10 ™
hipd 20 0% 2.5% 225 45 405
dexrose $00% 219 800 400 1360 1.765 25 303" 29 3%
1825
20
Peripheral 1E (with electrolvtes) 800:400/800 config.
chamber final SNPC
25 con¢ conc vol pams pg’ keal NPC NPCkg  keal keal kg as lipd
AA 85% - 34% BOO 68 10 27
hmd 10 (Pe 20% 400 40 360
dextrose 100°: 40% 800 80 2 631 9 903 13 £7%
2000
30 Osmolarity: approx. 670 mOsm/L

It is believed that these eight containers could meet
B0-90% of all adult patients.

35 By way of example and not limitation examples of the
present invention will now be given:
EXAMP NO

The purpose of this study was to provide preliminary

extractive information regarding an embodiment of the
40 container of the present invention for the long-term storage
of retorted lipid emulsions,

In this study, the test articles were 500-ml units
prepared from the £film set forth previously in the
specification with two non-PVC port tubes. The units were

45 filled with 20% lipid emulsion, placed in a foil overpouch,



- 15 - «dn a preferred enbodi nent, all of the access ports 31, 32, and 34
are constructed froma non-PVC material such as that set forth above. The
tubul ar ports 31, 32, and 34 are nmounted in the 5 container to allow
fluid conmmuni cation with the container 10 and specifically the chanbers 12,
14, and 16. Wosshowsend the ports 31, 32, and 34 can i ncl uRCRUSINPNBNe
that Is pierced by, for exanple, a cannula or a spike of an administration
set for delivery of the contents of the 10 cont ai ner through the .
admi nistration set to the patient. O course,,gore or |less than three ports
can be used. In an enbodi nent, an additive port (not shown) is |ocated at

an end of the container 10 opposite the access ports 31, 32, and 34. The
additive port allows the 15 addition to the container of mcro
ingredients or mcro nutrients. Preferably, all the ports are |ocated on
one end of the container. This may allow for nore efficient

manuf act uri ng andpakbedsefit |ﬂ1&&o§§nahth§ﬁéﬂml’ste&h1@!6:12901‘ eidhe¥e.30,n4an

enbodi ment the conta a ter uni e_ch f,ed
by two peel seal s° @9Q§% er%§%éd?5ﬁa°§o %%Y%éﬁ f&p%ﬁaﬁﬁu$§?§¥ %;?e
desi gned to cont an:hedet(¢$1os@r(5191¢e% 208ni Atphdi @IuLEien 2@EROTEd: h1125 ‘glassgr
wi t hout e|eCtr0|YB%§£le§nda%d'23%1liﬂiwééﬂﬁ@51on15€bféd|gﬂ grakei BIrdles

fo use. the ucer RPERedoH IRARy SChLEL PN ey T RUS ! R ek’
bel i eved t hat suchxaregniueﬂer 10 wi Il have a shelf I|fe 30 of at |east
twel ve nonths. Irganox® 1076, 2-ethylhexanoic acid, and 25-Crown-5
in the 1lipid emulsion samples were at levels below the
estimated detection 1limits of the method, 0.57 ug/ml,
10 0.44pg/mL and 0.24 pg/mL, respectively. 1,2-Bis (gec-
butoxycarboxy) ethane {SBCE) and 2,6-di-t-butyle-4-
methylphenol (BHT) were detected in the samples at levels
neary the estimated detection limits of 0.28 pg/mL and 0.095
ug/mL, respectively. There were no apparent differences in
15 the extractive levels due to the length of sterilization.
Additionally, no non-targeted extractives were seen in a
total ion chromatogram of an extract of 20% lipid emulsion
stored in a test article.
To enhance the sensitivity for the target
20 extractives, the lipid emulsion extracts were analyzed using
selective ion monitoring mass spectral detection, while the
total ion monitoring mass spectrometry was used to screen the
extracts for additional non-targeted compounds. In both
analyses, the factor limiting the sensitivity of this method
25 is concentrating the 20% lipid emulsion. 1In principle, the
sensitivity of this methodology will be greater in the three-
. . chambered container system due to the lower lipid emulsion
concentration in the final solution. '
In other studies, the levels of target extractives
10 were determined. The extractive levels in the lipid emulsion
solutions were determined by extracting the lipid emulsion
and analyzing by gas chromatography with selected ion mass
spectrometry. The intent of this study was to provide



It should al so be noted that the container 10 may be prepackaged with trace
el enents, vitam ns, and/or WO 98/ 10733

PCT/ US97/ 15939 -16- el ectrol ytes. For exanple trace elenents could be
packaged in the sane chanber with dextrose. By way of exanple and not
limtation ex3¥@P889733f containers for providing total parentRCHUSHIMS939ti on

to 5 patients will now be given. Chanber sizes Cor r espondi ng
formulas (nlL) 800/ 225/ 800 Acute 1, Acute 1E, Acute 2E
Acute 3, Acute 3E and Non-acute 1E 10 - 19 - 800/400/ 800 :

Acute 4E (High lipid) and Peripheral fornula 1 Acute 1 = the fornula bel ow
w t hout el ectrol ytes 800/ 225/ 800 config. Acute 1E =
the formula below with electrol ytes 15 chliM fina

YNPC conc cow *ol Pai nns FP kcal WPC NWPC  kca
kcaLlkp as lipid AA 150% 66" . gO 120 1 490

lipid 20 0%  P¥epdminayys ipformation "on g 2gccumulatdany osef 5@o

21 9'. n0O 400ethylhexancic 486d, 1,28is 2ec-butdxyddrboxy)3l ethane
23% 1925 Acute 2E ngbg)eleft 5&§@ﬁ¥£bt

: T yle-4-methylphenol (BHT), 25-crown-5
§00C225/800 conflgétgginber j; nal™ X - o las cednp
ANPC 25 cé®d Irgaprx” 103Ff in 28% ahipil kguulsion ssorted\pa

NPC/ kg kcal s5kcebkgaivers . pirdiddhionally |3 WémpleSex¥aeacBlPas ankd: zed b¥o
01Ty %0 Enithacfiepy Yighperar 1 mack BpEEOREGST 0" 5
These units had two non-PVC port tubes which were
sealed with aluminum crimps. The film is co-extruded, with
the following configuration: polypropylene-Kraton® (solution

10 contact) /poly(ethylene vinyl acetate) (EVA)/maleic anhydride
modified EVA (tie layer)/PCCE. The PCCE is poly(cyclo-
hexylenedimethylene cyclohexanedicarboxylate) copolymer with
tetramethylene glycol. The test articles were filled with
20% lipid emulsion, placed in a foil overpouch, purged with

15 nitrogen and sealed. The units were then steam sterilized
for either 30, 40 or 50 minutes and analyzed.

The following sample extraction methodology was
developed as part of the study. 1.0-mL aliquot of the 20%
lipid emulsion sample and of the 20% lipid emulsion stored

20 in glass were transferred into 125-mlL separatory funnels
containing 15 mL of 0.9% sodium chloride. A 1.0-mL,
volumetrically pipetted, aliguot of a 31.3 ug/mL di-n-octyl
phthalate (DOP} internal standard solution, 20 mL of methanol
and 40 mL of methylene chloride were added. The samples were

25 extracted and the methylene chloride was collected in a 200-
mlL Zymark TurboVap® collection tube. The samples were then
extracted with a second 40-mL portion of methylene chloride.
The methylene chloride fractions were pooled, concentrated
to approximately 1 mL under a stream of N, and analyzed.

30 The GC standard was prepared as follows: into 125-mL
separatory funnels containing 1 mL of the 20% lipid emulsion
which was stored in glass and 15 mL of 0.9% sodium chloride,
1.0-mL aliquots of each standard solution were added. The



1825 30 Acute 3 = the formula bel ow wi thout el ectrol ytes
800/ 225/ 800 config. Acute 3E = the fornula below with el ectrol ytes chanber
final

YNPC 35 conc conc vol gr ans g/ kg' kcal NPC
NPC/ kg kcal WO9e733 / kg as lipid AA 10. 0% 44%  FEF/USITNSIH0

1.1 320 lipid 200% 2.5% 225 45 405 ‘dextrose
50. 0% 21.9% 800 400 1, 360 1, 765 25 2, 085

30 23% 1825 1. Assunmes a 70 kg patient WD 98/ 10733

PCT/ US97/ 15939 - 17 - Acute 4E (with el ectrol §

800/ 400/ 800 config. chanber final

fes) High lipid formila

YNPC 5 conc conc vol grans g/ kg’ kcal NPC
NPC/ kg kcal kcal /kg as lipid AA 13. 0% 5.2% 800 104 1.5
416 lipid 20. 0% 40% 400 80 720 dextrose 30.0% 120%
800 240 _ standardél@erelex8PactedZand An@hfzed. 2Aditiche1900Qné0
Non-acute | E (with electr lé]tesréﬂ' , . X
800. 225/ 800 confi &?‘tfﬁﬁﬁb8? he SID-H spiked lipid emulsion was analyzed.
YNPC 15 conc ation [ da ' mktal NPC
NPC/ kg kcal kc :g@S |3-Blad AA epce 8. 5%y 3. 7%;.0.8001076 685 -crown-20
272 1ipid  2Q. 0%ys 2. 5%5e325 %%;' Y 405-gextTose —';g"%v—_,g 5%
21.9% 800 -40 369 175 2872 2,037 29 23%

STD-MR 66. 16.7 0.8 24.9 19.8

STD-ML 40.1 10.0 12.5 14.9 11.9

STD-L §.03 2.00 2.50 2.99 2.28

Gas chromatography with selected ion monitoring mass
10 spectral detection ({(GC/MS-SIM) was used. The instrument
conditions were as follows:

Gas Chrcmatograph: HP5890
Detector: Mass Selective Detectcr RPS737
15
Cclumn: DB-5, 30 m x 0.32 mr x 0.23 um
(film)
Program: 4C° for 1 min, 5°C/min to 223°C,
20 20°C/min tc 300°C held for 25
min.
Iriecticr port: 250°C, with a glass wczl plug.
25
Transfier Line: 310°C
Injecticn volume: 2 pL, spiitless for 3C sec.
30 Mode: El+
lons moritored {(m/z):
Time on {(min):
5.00 (2-ERA) _ 73, 88 and 116
35 20.00 (BHT) 57, 205 and 220
27.00 (SBCE) 45, B89 and 151
30.00 {25-Crown-5) 71, 72 -and 100
42.30 (DEHP) 149, 167 and 279
4€.00 {Irganox® 1076) 219, 515 and 530
40

Dwell Time: 100 msec.



1825 20 Peripheral I E (with electrolytes)
800/ 400/ 800 config. chanber final

UWNPC 2 5 conc conc vol grans g/ kg’ kcal NPC

NPC/ kg kcal kcal kg as lipid AA 8. 5% 3.4% 800 68

1.0 272 | i yO9$8107310. 0% 2.0% 400 40 PEUSauI0I%s e
10.0% 4.0% 800 80 272 632 9 90% 13
57% 30 -
Csnol arity: approx. 670 mOsmL It is believed ghat these eight containers
could neet 80-90% of all adult patients. 35 By way of
exanple and not limtation exanples of the present invention wll now be

given: EXAMPLE NO 1 The purpose of this study was to provide prelimnary
extractive information regarding an enbodi mrent of the 40 container of the
present invention for the long-termstorage of retorted lipid enmulsions. In
this study, the test artictes whrema@0gpaphyi withr eparadd ifownrialse fspegtastl
forth previously in, the, specifi jon with two non-PVC port tubes. The
units were 45  fi Iqe&fc\ﬁlgﬁ éé%ﬁjpl d enul sion, placed in a foil overpouch,
WD 98/ 10733 Gas Chrcmatograph: HPSPROT/ USO7/ 15939 - 18 -
purged with nitgog and steamsterilized for eitfer 40, Yar2Q 01 fHiLES -
Al'i quot s of theEZOSEF?%Fﬂ'enulsion stored in the testégﬁ%ﬁcfeff'%ﬁ%fﬁgp?d
emul sion stored inmghams bottles, and 20%|ipid eraibsiInmskoo @ wn xgltags um
bottles (£ilm)
10 Prograr: 40° fer 1 min, 5°C/min to 210°C,
2%°C/min to 300°C held for 25
min.

Injecticn port: 2E0°C, with a glass wccl plug.
15 :

Transfer Line: 31¢°C

Injecticn volume: 2 pL, splitless for 30 sec.
20 Mode: El-

Scen Range (m/2z): 35-650

The levels of 2-EHA, Irganox® 1076 and 25-Crown-5 in

the lipid emulsion samples were below the estimated detection

25 limits of the methodology. The detection limits were

calculated at three times the signal to noise ratio of the
spiked standard (STD-L).

At the GC retention time of BHT, small peaks were
observed in the extracts of the sample and control lipid

30 emulsion. At the GC retention time of SBCE, small peaks were
cbserved in the extracts of the samples. The concentrations
of BHT and SBCE in the lipid emulsion were then determined
from the relative response of the analyte to the internal
standard in the spiked lipid standard (STD-L).

35 These BHT and SBCE levels were near the estimated
detection limits of the method. The spike recovery for the
individual target extractives were not calculated. The level
of each target extractive in the 20% lipid emulsion samples
ig listed in Table 1. The estimated detection limit for each

40 extractive in 20% lipid emulsion is listed in Table 2.



5 spiked with target extractives were analyzed for target extractives.

| rganox[err] 1076, 2-ethyl hexanoic acid, and 25-Crown-5 in the lipid

enmul si on sanples were at | evels below the estimated detection limts of the
met hod, 0.57 [err]g/nL, 10 O0.44[err]g/nm and 0.24 [err]g/ni,
respectivel y.woos/#0783 Bis (sec- but oxycarboxy) et hane ( BSUEpIT1SEAd
2,6-di-t-butyle-4- nethyl phenol (BHT) were detected in the sanples at

| evel s near the estinmated detection limts of 0.28 [err]g/nm and 0.095
[err]g/nL, respectively. There were no appar<R differences in 15 the
extractive levels due to the length of sterilization. Additionally, no
non-targeted extractives were seen in a total ion chronmatogram of an
extract of 20% lipid emulsion stored in a test article. To enhance t he
sensitivity for the target 20 extractives, the |lipid emulsion
extracts were anal yzed using sel ective_ion nonitoring nass spectral .
detection, while tTaP¥odal i okt oPEngTeREer sBEETAGHANeS 9@5 88%d Lipid
screen the extracts for additi 8105, Splples AR SARSERds. #I/Ph- ot h

anal yses, the factor .limting. the sepsitivity t his met hog LS crown-
concentrating she 349954, bpi gl Si on%l n pri %@{m e, tqel'ég'ﬁe%s&r_af’ 3 §i vERSESES
t hi s nmet hodol ogy wikbéi4bec greadter in 0le3 t hreed.echanber ed.tont ai nerkdaystem
due to the | ower IH“E‘P’d-é?mI sﬁdog- conc@m? ati on % ggat he fi<dal: sol uti &#.1-In

'r

other studies, the P¥¥8fs of*%target &tractiv@s®30 wer€ Heterni néd!* The

extractive |evel s wheriehe tdpid egullesen thahutthensiereiceidat Qrimined i¢ed in
extracting thaolipid enulBalle énd anal yzi ng by gas chromat ography with

sel ected i on rmass spectronetry. The intent of this study was to provide
-+ Table 2. Estimated Detection Limit for Target
Extractives in 20% Lipid Emulsion, pg/mL.
15 Analyte Detection Limit
2-EHA 0.44 pg/mL
SBCE 0.28 pg/mL
BET 0.09%5 ug/mL
Irganox® 1076 0.57 ug/mL
20 25-Crown-5 0.24 pg/mL

No additional extractives were observed in the total ion
monitoring GC/MS analysis of the extracted lipid emulsion
sample. )
The study provided preliminary data on the
25 accumulation of target extractives in retorted 20% 1lipid
emulsion. 2-EHA, Irganox® 1076 and 25-Crown-5 in the lipid
emulsion samples were at levels below the detection limit of
the methodology. SBCE and BHT were detected in the samples
at levels near the detection limits. There were no apparent
30 differences in the extractive levels due to the length of
sterilization. Additionally, no non-targeted extractives
were seen in the total ion chromatograms of the extracts of

the 20% lipid emulsion. .
To enhance the sensitivity for the target
35 extractives, the lipid emulsion extracts were analyzed using
selective ion monitoring mass spectral detection, while the
total ion monitoring mass spectrometry was used to screen the
extracts for additional non-targeted compounds. In both
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prelimnary I nformati on on the accumulation of 2- et hyl hexanoi c-
atid, 1,2-bis (sec-butoxycarboxy) ethane (SBCE),

2,6-di-t-butyl e-4-net hyl phenol (BHT), 25-crown-5 ether and Ir ano>§L§rr]
1076 in 20% | iWOPA%/4TA sion retorted in 5 containers. Addit iPSﬂ‘&SP'W,

sanpl e extract was anal yzed by gas chromatography with total ion mass
spectronetry. These units had two non-PVC port tubes which were sealed with
alum numcrinps. The filmis co-extruded, with the follow ng configuration:
pol ypropyl ene-Kraton[err] (solution 10 contact’)/poly(ethyl ene vinyl
acetate) (EVA)/nal eic anhydride nodified EVA (tie |layer)/PCCE. The PCCE
i s poly(cycl o- hexyl enedi met hyl ene cycl ohexanedi car boxyl ate) copol yner with
tetramet hyl ene glycol. The test articles were filled with 20% i pid

enmul sion, placed in a foil overpouch, purged with 15 nitrogen and seal ed.

The units were then,sheagLstefllszad f ﬁrim?itﬁﬁﬁr%ﬁ?’se%ﬂrivgq ”]DE'UEféé f¥ho
anal yzed. The foll ow ng sanple _extraction netnhodol ogy was eve oped_as par
of the study. 1.0-riS dAheqidRdLitNet209PPFPRtratifultdieoridanprEaghed oframehe

20% 1 i pi d erul si on 2t%0ri8hid0 emulBighass Inepeindiplsd, ethed seabdt ivbeylof this
separatory funnel IhN,0g ., 9% . sodi um i

1.0-nm, volunetri cgﬁ%g{g;#&gbpef}% F%ﬁot?éroe’raqae%?)f% ?g%r]tgﬂrﬁ_ 5?1%}{'1’85?@ llzTU
pht hal at e (DOP) 5i nteant@iingrandsFefol ldyen, t20 %heof LaweRanclirdfd 4empdsism

met hyl ene chl ori de ageycenagddedon Theclsarmpbes welat2bn. extracted and the
met hyl ene chloride was collected in a ZO%PQE%%Eygg.r?TurboVap[err]
col l ection tube. The sanples were then e a second 40-nL
portion of methyl ene chl orTi#ks eragPhet #BaiFedc AR orTRRdimeaét Pénsheegentainer
pool ed, concentr at effstem of the present invention for the long-term stcrage and
10 intravenous administration of dextrose, amino acids and lipid
emulsion. An embodiment of the container is a 2-L non-
poly(vinylchloride) (PVC) unit with three chambers separated
by two peelable seals. One chamber will contain 800 mL of
a dextrose solution (10-70%), the second chamber will contain
15 800 mL of an amino acid solution (5.5-10%, with or without
electrolytes) and the third chamber will contain up to 400
mL of lipid emulsion (10 or 30%). The filled container will
be placed in a foil overpouch, purged with nitrogen and steam
sterilized. Prior to use, the customer will break the peel
20 seals and mix the three solutions. The maximal lipid
emulsion concentration in the resulting total parenteral
nutrition (TPN) solution is 4%.
, The container is constructed from a co-extruded film
with the following configuration: polypropylene-Kraton®
25 (solution contact)/poly(ethylene vinyl acetate) (EVA) /maleic
anhydride modified EVA (tie layer)/PCCE. The PCCE is
poly{(cyclohexylene-dimethylenecyclohexanedicarboxylate)
copolymer with tetramethylene glycol. The container is
fitted with PVC containing port and membrane tube assemblies
30 on the chambers containing the dextrose and amino acid
solutions and a non-PVC port and plug assembly on the chamber
containing the lipid emulsion solutioen.



to approximately 1 nL under a stream of N2 and anal yzed. 30 The
GC standard was prepared as follows: into 125-nl separatory funnels
containing 1 nL of the 20% | ipid enul sion which was stored in glass and 15
m. of 0.9% sodiumchloride, 1.0-nL aliquots of each standard sol ution were
added. The WwWO@/B33310733 PCT/US97/15939

PCT/ US97/ 15939 - 20 - standards were extracted and analyzed. -
Additionally, the extract of the STD-H spiked |ipid enul sion was anal yzed.

Concentration of Standards, ([err]g/nL St andard 2- EHA SBCE i
. BHT | rganox[err] 1076 25-Crown-5 524 STD-H 268

66. 8 83.2 99. 6 79.2 STD-WH 66. 9

16. 7 20. 8 24.9 19.8 STD-M 40.1

10.0 12.5 14.9 11.9 STD-L 8.03

2.00 2.50 2.99 2.38 Gas chromat ography with

deed. " The 'Tnstrumont TBEnGFEroRELREIER TR FoMAPE GRS ERHARRP oy IR

HP5890 Det ect or: chamber of the container to be used fighrsthScfashiriose Beletian

HP5790 15 Col uMiyag filled with 800 ml of water for injePBicn, 3D @hé Qhﬁﬁbéﬁn

é[gr?fcfg:gflig)2¥%%®Fa eptitper to be used for the amino ac1é sofutlon wds

20[err] C/ min 5to fidde8 whehBOX oL ofSwatier. fonj dujeatioporand 3) the chamber

250C, with a gl asss Weel c8ht#line?®to be used for the lipid emulsion was filled
with 400 mL of 20% lipid emulsion. The filled units were
placed in foil overpouches and autoclaved. A total of twelve
units were produced for the study.

10 The study design follows previously developed
methodologies for: 2,6-di-t-butyl-4-methylphenol (BHT), 2,6-
di-t-butyl -4-ethylphencl 1,2-bis(sec-butoxycarboxy)ethane,
25-crown-5 ether, isopropyl myristate, 2-ethylhexanoic acid,
Irganox® 1010, Irganox® 1076, A0330, 1,2-bis{2-

15 ethylhexyl)phthalate (DEHP), aluminum, volatile organic
compounds and propylene and ethylene vinyl acetate oligomers
in lipid containing solutions. To access the extractable
burden of the container, the peel seals o©f the three
chambered test articles were opened and the three solutions

20 were mixed prior to all analyses except for cyclchexanone.
Due to an expected loss of cyclohexanone during the lipid
extraction procedure, only the peel seal separating the
water-filled chambers was opened, mixed and assayed for
cyclochexanone.

25 The volatile organic compounds, semi-volatile
compounds, aluminum, antioxidants, and oligomeric propylene

" and ethylene vinyl acetate assays were performed on unit
numbers 601, 602, and 604. Immediately after sampling the
test articles for volatile organic compounds, the units were

30 allowed to stand at ambient temperature for an additional 48
hours to mimic the potential interaction of the 1lipid
solution with the entire container system expected from
product handling and administration. The solutions from the



Transfer Line: 310[err] C I njection vol une:
2 [err]L, splitless for 30 sec. 30 Mode:
El+ lons nonitored (mMz): Time on (mn): 5 .00 (2-EHA

73, 88 and 116 35 20. 00 (BHT) 57, 205 and
220 27.00  ( SMgE98nerss 45, 89 and 151 RBYMse9

(25- Crown-5) 71, 72 and 100 42. 30 ( DEHP)

149, 167 and 279 46. 00 (I'rganox[err] 1076) 219, 515 and
530 40 Dwel |l Tine: - 25 100 nsec. WD 98/ 10733
PCT/ US97/ 15939 - 21 - Gas chromatography with total ion nmass spectral
detection (GO Ms): Gas Chromat ogr aph: HP5890 5 Det ect or
Mass Sel ective Detector HP5790 Col um: DB-5, 30 m

Xx 0.32 mm x 0.25 [errIm (film 10 Program
40[err] for 1 mn. 5[err]Cmn to 210[err]C, 20[err]C mn to 300[err]C held
for 25 Injection partiree test articles25e¢xer|thenn tsamplgbasfonoodlyhinpm,

15 Transfer Line: ¢.onsferred into se §%Q£é”dﬂd§s'Ebﬁ%ﬁiﬂg}é%ohﬂﬁeétored under
2 [err]L, splitless or §% sec. 20 Bb e: : El -
refrigeration until required for analyses. The cyclohexanone
assay was performed on a sample of the pooled water from the
S amino acid and dextrose chambers of unit numbers.
Lipid emulsion control solutions diluted with
NANOpure water to a nominal concentration of 4%, along with
diluted lipid emulsion solutions spiked with known targeted
compounds were analyzed as appropriate.

10 Two aliquots from the three containers and the
contrel lipid emulsion were analyzed for wvolatile organic
compounds by purge and'tfap gas chromatography with mass
spectrometric detection (GC/MS} using the method listed in
Table 3 below. '

15 The major volatile organic éompound observed in the
total ion chromatograms was cyclohexanone. The levels of
cyclohexanone in the water-filled chambers were determined
in three containers. 1In addition to the cyclohexanone, 4-
methyl-2-pentanone and toluene were detected as compounds

20 unicque to the lipid emulsion stored in the container system.
The r-methyl-2-pentanone and toluene detected in the sample
solutions had the same GC retention time and mass spectra as
that of the authentic standard materials.

In an earlier study, 4-methyl-2-pentanone and toluene

25 were identified as materials which may accumulate in solution
from the hot stamp foil used to print the container. The
levels of the 4-methyl-2-pentanone and toluene in the lipid
solution stored in the container were determined from the
response of the d;-chlorobenzene internal standard. The

30 levels of 4-methyl-2-pentanone and toluene in the 1lipid
solution stored containers are as follows:



Scan Range (nfz): 35-650 The | evels of 2-EHA, Irganox[err]
1076 and 25-Crown-5 in the |ipid emul sion sanples were bel ow the esti nated
deétection 25 I|imts of the nethodol ogy. The detection limts were
calculated at three tinmes the signal to noise ratio of the spiked standard
(STD-L). At tweod®Bxtention tine of BHT, small peaks were ®6FaISYUE39 t he
extracts of the sanple and control lipid 30 emulsion. At the GCretention
time of SBCE, small peaks were observed in the extracts of the sanples. The
concentrations of BHT and SBCE in the lipid enp§sion were then determ ned
fromthe relative response of the analyte to the internal standard in the
spi ked lipid standard (STD-L). 35 These BHT and SBCE | evel s were
near the estinated detection limts of the method. The spi ke recovery for
the individual target extractives were not calcul ated. The |evel of each
target extractive in the 20% | ipid emul sion sanples is listed in Table 1.

The esti mat ed detecr[ TT. Mt TOr &ac EXLTaCtT Vv ‘Tn @ﬁll
emul sion is |istedd }3 ath# ; AREE Eﬁﬁ?ﬁtaﬂme' Hg/mb Tuene, ’H;/ml‘
PCT/ US97/ 15939 - 22 - T&gkea 1. Level s ofo.Pa8get Extractived.-03h 20%
Li pi d Emul sion Sanples gpd.Lontrol, [err] 07 glgzg SANPI € 2 EH7-X 032
BHT | r ganox|[ eH++H+-6—25—€Crov—5b—5—34564430—<d—3— . . 14
<d. 1. <d. 1. 149014881 <d_1. 0.23 0.0349 pg <d 1. 0.036 <d. 1.
149014.50 <d.Is 0. 2%02 2 0. 08 _<d. 1o.034 <d. 1. ContreQbss <d. 1.
<d. 1. 0.03 LR S S0 g 5 o032 0 034

604-2 0.034 0.036

The levels of the targeted semivolatile compounds
10 2,6-di-t-butyl-4-methyl-phenol (BHT), 2,6-di-t-butyl -4-
ethylphenol (DtBEP) 1,2-bis(sec-butoxycarboxy)ethane (SBCE),
25-crown-5 ether (25-C-5), isopropyl myristate (IPM), 2-
ethylhexanoic acid (2-EHA) , and 1,2-bis(2-
ethylehexyl)phthalate (DEHP) were determined in two aliquots
15 from each of three units, the control 1lipid and emulsion
spiked with the known targets extractives.
A 5.0-mL aliquot of the lipid emulsion sample and of
the 4% lipid emulsion control were transferred into 125-mL
separatory funnels containing 15 mL of 0.9% sodium chlorige.
20 A 1.0?mL, volumetrically pipetted, aliquot of a 30.3 mg/mL
di-n-octyl phthalate (DOP) internal standard sclution, 20 mL
of methanol and 40 mL of methylene chloride were added. The
samples were extracted and the methylene chloride was
collected in a 200-mL Zymar Turbo Vap® collection tube. The
25 samples were then extracted with a second 40-mL portion of
methylene chloride. The methylene chloride fractions were
pooled, concentrated to approximately 1 mL under a stream of
N, and analyzed by the GC/MS-SIM system listed in Table 4.
Spiked lipid controls were prepared by adding the
30 target extractive compounds into the 4% control 1lipid
emulsion resulting in the following concentrations {(ug/mL):



Where: * <d.1. is less than the detection linmt listed in 10 Tabl e

2. Table 2. Esti mat ed Det ecti on Limt for Target Extractives in
20% Li pid Emul sion, [err]g/nL. 15 Analyte

Detection Limt 2-EHA 0.44 J[err]g/nL SBCE
0.28 [err] g/ nVOBR{H0733 0. 095 [ er r [PGEAISI7/15939

| rganox[err] 1076

0.57 [err]g/nL 20 25-Crown-5

0.24 Jerr]g/nL No additional extractives were observed in the total ion _
nmoni toring GC/MS anal ysis of the extracted |ipigd emlsion sanple. The

study provided prelimnary data on the 25 ‘accunul ation of target
extractives in retorted 20%Iipid enul sion. 2-EHA Irganox[err] 1076 and
25-Crown-5 in the lipid enulsion sanples were at | evels bel ow the detection
limt of the nethodol ogy. SBCE and BHT were detected in the sanples at

| evel s near the detection limts. There were no apparent 30 dlfferences I n

Al Ll L '

the extractive | evets gue o rre—termotir-ot—sterrtrratrom A CHCH et Er=l

no non-targeted ext

ike | 2-BuA  SET - DisEr_ Tpy . SBCE ?%ﬁﬁnhwﬁﬁnﬂﬂwwgthﬁi t he

extracts of the 20%bikpid %¥ul st-dh. MY enhancel? t he.issensi2éi wizby for the
target 35 extracti¥@se-xtheolipi.g2 enghsi Qnesextd.act Sopre amalyged using

sel ective ion noni tQ[INF NBeS spectral OgLEeCTT O, W TE TieTorat— o
moni t ori ng massgsp

Lonal

non-targeted conpounds. 4§ bQfiked 1ipid controls were then extracted,

10

15

20

25

30

concentrated and analyzed in the same manner as that used for
the samples.

To screen for potential non-targeted extractives, an
extract from each of the three units and the control lipid
was analyzed in a total ion scanning GC/MS mode using the
instrument conditions listed in Table 5.

Responses for the target extractives were detected at
each spike level with the excepticn of the 0.58 ug/mL 2-EHA
spike and the Irganox® 1076. The lower sensitivity for 2-EHA
results in a corresponding higher detection limit for 2-EHA.
No Irganox® 1076 was observed in the GC/MS analysis of the
spiked lipid control solutions of the standard sclutions
which were used to spike the control lipid emulsion. This
result indicates that the GC/MS conditions which were
utilized may have not been suitable for detecting Irganox®
1076. 1In an earlier study, Irganox® 1076 was not detected
in samples of 20% lipid emulsion stored and retorted in
containers prepared from the film at a detection limit of
0.57 ug/mL.

With the exception of DEHP, the concentration of the
target extractives in the extracts from the container were
either not detected or observed at a level significantly less
than that of the lowest level spiked. The DEHP levels in the
sample extracts were near the lowest level spiked with the
exception of a single replicate at 2.1 ug/mL.

For each target extractive, detection limits were
calculated at three times the signal to noise ratio in the
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anal yses, the factor limting the sensitivity of the nethod is the
inability to concentrate the oil extracted fromthe 20% i pid emulsion. In
principle, the sensitivity of this nethodology will be greater in the

t hr ee- chanberW@9IWI3% contai ner system due to the | owRCTUSIpise39

emul si on concentration in the m xed solution. EXAMPLE NO 2 This exanpl e
anal yzed an enbodi nent of the container systemof the present invention for
- the long-termstorage and 10 intravenous adm. stration of dextrose, am no

acids and |ipid emul sion. An enbodi ment of tHe container is a 2-L non-
+ poly(vinylchloride)(PVC) unit with three chanbers separated by two peel abl e
" seals. One chanmber will contain 800 nL of a dextrose solution (10-70%, the

. second chanber will contain 15 800 nL of an amino acid solution (5.5-10%
: With or without electrolytes) and the third chanber will contain up to 400

il overpouch,  pui mscdretlUE, thRC1oh L R, Stethal iR BB £

the custoner will rt?gsé’nﬁi’steh@’aﬁeé’ g @eal S]ﬁ ge FHFeer’i%P‘Eﬁ?eorfs"r
The maxinal |ipic emgst WMenesaWammhsnrvbé akgsnel thig dexegdtipar divhir,al
nutrition (TPN) sqlpd 'cBEgéﬁt 1&9%@‘%@&%5&‘2&&@1@@% etedmi A8 Prom the

co-extruded filmwith t oW Nng conlguralon

pol ypr opyl ene- Rr at!'diis&% ]regsfessega g 8d 8n e Bep JI8FPErR§I &fe WhehyFpiked
acetate) (EVA)/malldipidaekydarts avdilie ethrieéAlefeles amaleraddCCE. The

PCCE is poly(cyclohexyl eags&d rrettlg,)él enggygé%ang%ggr b at &ﬁaﬁE’P@iﬁ’f@{

with tetramet hyl ene gl ycol Tecontaéner Is fitted with PVC cont al ni ng
port and menbr ane & %i&%&ﬁ@l%ﬁ?e conducted using the regsponses from the
spiked lipid controls, no corrections for spike recovery were

10 required or performed. The level of the target extractives
observed in duplicate aliquots from the three containers and
calculated detection limits, in pg/mL, are as follows:

Unit- 2-ERA BHT DEBEP IPM SBCE 25-C~-5 DERP Irganox®

sanple 10786
15 601-1 <di {a) 0.029  «<di <dl 0.084 <d: 0.11  N/A(D:

€D1~-2 <d: D.048% <dl <dl 0.09% <dl} 0.11 N/A

€C2-3 <dl 0.047 <gl <dl 0.10 <d: 2.1 N/A

€02-2 <dl 0.049 <Al <d 0.11 <4l c.08¢ W/A

£34-1 <di 0.083 <dl - 0.11 <dl 0.10 N/R
20 €G4-2 <dl 0.04% <dl <dl 9.11 <dl 0.27 N/E

Detection ©.17 0.022  0.011 ©.6is 0.01% C.C1C 6.030 /A

Limit

(a) Where ,dl indicates a level less than the detection
25 limit

(b) Where N/A 1indicates that no values could be

determined.

. To screen for potential non—targeted extractives, the
30 total ion chromatograms generated for the sample extracts
were compared to that of the control (See Figure 5). Four
peaks {(labeled A, B, C and D in Figure 5) unique to the
samples were observed in the sample chromatograms. Since
these peaks were only observed in the lipid solutions stored

35 in the containers, these compounds appear to be non-targeted



30 on tthe chanbers containing the dextrose and anmino acid solutions and a
non- PVC port and plug assenbly on the chanber containing the lipid emulsion
sol uti on. WO 98/ 10733 '

PCT/ US97/ 15939 - 24 - The test articles were filled as follows: 1) the
chanber of the WO¥M™Lr to be used for the dextrose sol uti on PRESSI¥ISIN
with 800 nL of water for injection, 2) the chanber of the container to be
used for the amno acid solution was 5 filled with 800 nL of water for
injection, and 3) the chanber of the container $9 be used for the lipid
~enmulsion was filled with 400 nL of 20%Ilipid emulsion. The filled units
-were placed in foil overpouches and autoclaved. A total of twelve units
~were produced for the study. 10 The study design follows

- previously devel oped net hodol ogi es for: 2,6-di-t-butyl-4-nethyl phenol

- (BHT), 2,6- di-t-butyl -4-ethylphenol 1, 2-bis(sec-butoxycarboxy)ethane,
25-crown-5 et her, | emprapyivesrirelaties] thoethy| bexanvainexci siystemanoxXher mhss
1010, Ilrganox[err , 39, 1, 2:-his( 2. .15 ; :

" et hyl hexyl ) pht hal at %pef%ﬁf "gggmﬁhu%%‘e%%’iéagtsiil éea%r‘é%sn?lé"%%r%ﬁ‘oﬁr? s Sample
propyl ene and et hyl éRelRi FFu%R -ate ol i goners in lipid containing
solutions. To access the extractable burden of the container, the peel
~seals of the thrge ghayRpLed.d.est articles were opened and the three
solutions 20 were o all anal yses except for cycl ohexanone.
Due to an expected | oss ofT@?bPSﬁ%%%ﬁghéYEX?h?ﬁquﬁé ippiepigatec gildquots of
procedure, only thetheeposked watpar-atiillegdt chambées - f1dn athxadea RTEr cona@diners

opened, m xed and a§§?¥e%eft%rrmined using the direct agqueous injection gas
chromatography with flame ionization detection (GC/FID). To
10 gquantitate the 1level of cyélohexanone in the samples,
cyclohexanone standards in water were prepared at
concentrations of 0.034 pg/mL, 0.135 ug/mL, 3.37 pug/mL and
6.74 pg/mL. A 10-ug/mL aliquot of a 356 pg/mL cyclopentanone
standard solution was added to 1-mL aliquots of each standard
15 and sample for use as an internal standard. The GC/FID
instrument conditions are listed in Table 6.

The levels of cyclohexanone in the water-filled
chambers of the three containers were determined from the
linear regression line constructed from the responses of the

20 cyclohexanone standards. The results of the cyclohexanone
analysis are as follows:

o e e m M B Mr U G W Ew ew T s G e e e e e e em R D A A L e U M TR A e e S M e A e e A e e

Unit Number Cyclohexanone, pug/mL
25 591 2.05

605 ' 2.81

613 ' 3.16

30 Aluminum
Samples of the lipid emulsion mixtures which were

stored in the container for 48 hours at room temperature and
' transferred to Teflon® bottles, the 4% lipid emulsion control
solution and the water contreol were analyzed for aluminum by

35 graphite furnace atomic absorption spectroscopy.



cycl ohéxanone. 25 The volatile organic conpounds,

sem -vol atil e conpounds, alum num antioxidants, and oligoneric propyl ene
and et hyl ene vinyl acetate assays were perforned on unit nunbers 601, 602,
and 604. Imediately after sanpling the test articles for volatile organic
conpounds, two9me?s were 30 allowed to stand at anbi ent trermsyrdsssve f or
an additional 48 hours to mmc the potential interaction of the lipid
solution with the entire container system expected from product handling
and adm ni stration. The solutions fromthe . 5,V 98/10733

PCT/ US97/ 15939 - 25 - three test articles were then sanpl ed for al um num
transferred into separate glass containers, and stored under refrigeration
until required for analyses. The cyclohexanone assay was perfornmed on a
sanpl e of the pooled water fromthe 5 am no acid and dextrose chanbers of
unit nunbers. Lipid enulsion control solutions diluted with NANCpure water

to a nom nal concentratina Qiurfaum vt au’:tef&:@hl ghedhbi Phte £ at a

sol utions splked kno t ate re analy as

appropri ate. 1446 gre%:% %ggpq g? r’ﬁoPhgﬂTlﬁtr é’g océﬁgai KB andhthe
control lipid emlsimumerleem yQWMd vbll1 athee ldpjani emulsisounsislugion
purge and trap gasstcs?ﬂyd)rmt %ﬁephﬁmmefhs@ﬁsusassmqtgmw hhﬁhé’?t@&iﬂ AhdCIMVE)

or gani ¢ compofind UHCHVCH P (HERIER JORTE0h: AFALEHF antibll Tt| SHOThe,
The | evel s of levels in the lipid emulsion solutions stored in the unit
numbers 602 and 604 were approximately the same as that
observed for the 4% lipid emulsion control article. The
aluminum concentrations in the sample and control articles
10 are as follows:

Sample/Unit Number Aluminum, pg/mL
Water Control <9.0009
4% Lipid centrol 06.012
15 602 0.023
602 0.017
604 0.015

Antioxidants and_ Oligomeric Propxlege and Ethylene Vinyl
20 Acetate

A 50-mL aliquot of three lipid emulsion samples, in
duplicate, and of the 4% lipid emulsion control were
transferred into separatory funnels containing 25 mL of 0.9%
sodium chloride and 60 mL of methancl. The mixture was

25 extracted with two 90-mL portions of methylene chloride. The

organic fractions were collected in 200-mL Zymark TurboVap®

.evaporation tubes and concentrated to remove the organic

solvent. The resulting oil was transferred into 10-mL

volumetric flasks and combined with tetrahydrofuran (THF)

30 rinsings of the TurboVap® tube. The 10-mL volumetric flasks
were then diluted to volume with THF.



cycl ohexanone in the water-filled chanbers were determned in three
containers. In addition to the cycl ohexanone, 4- nethyl-2-pentanone and

t.ol uene were detected as conmpounds 20 unique to the lipid emnulsion stored
in the container system The r-nethyl-2-pentanone and tol uene detected in
the sanpl e solWOPHHE3had the same GC retention time and nass PEPABIYIFNS
that of the authentic standard materials. In an earlier study,

4- et hyl - 2- pent anone and toluene 25 were identified as materials which may
accunul ate in solution fromthe hot stanp foil,ﬁﬁqp to print the container.
The | evel s of the 4-nethyl-2-pentanone and tol uehe in the lipid solution
stored in the container were determned fromthe response of the

d[ err]-chl orobenzene internal standard. The 30 |evels of

4- et hyl - 2- pent anone and toluene in the lipid solution stored containers
are as follows: WD 98/ 10733

PCT/ US97/ 15939 - 26 - UnitaASayuiie al fqi®t hyk- ZenéAnate® &S hgbMied to a

toluene,[err]g/nL 6Q1-1 ® . 0.02% 0.0 .6g1-2

0. 029 o A 1t:h:.n layer c¢ roma‘ép@%g‘phy system whiCh ysesa
5 602- 2 rapidly rotatif@4silica gel plateld. O0B5mBD4+td effect the
0.032 seﬁ%ﬁ%%&oﬁg4f¥he samples and e Qt9§ solvent are applgegaﬁa

The levels of the targeted sem.volatil'e compounds 1 ) .
2, 6-di - 1 - but yl - 5. et 1 SHIRETOIOF (RATFOLaBIRE PIate, FRAL 184atepndiBRLAGETERE
(Dt BEP) 1, 2- bi s(secebhuabrytanbsxyhrost hiavwei {BBEE)., 25sctbenfBaziehespins, the
(25-C-5), isopropylsdifdmd ategoht PMdvadices outward and the components are
separated in concentric circular bands. When the band
reaches the outer edge of the plate, the eluate leaves the
10 plate and drains through a small spout at the bottom edge of
the Chromatotron® housing.

The eluate is collected by the analyst for analysis.
The first three 45 mL of eluent were collected. These
fractions contained the desired antioxidant and oligomeric

15 materials. The eluent was concentrated to 1 mlL under a
stream of nitrogen prior to analyses.

Spiked 1lipid controls were prepared by adding
extractive materials into the 50-ml aliquots of a 4% control
lipid emulsion solution. The target extractive compounds for

20 the antioxidant assay consisted of Irganox® 1010, Irganox®
1076 and A0330 standard wmaterials.  The antioxidants were
analyzed at approximate concentrations of 0.5 ug/mL, 0.9
pg/mL and 1.8 ug/mL in the lipid emulsion. The target
extractive material for the oligomeric propylene and ethylene

25 vinyl acetate assay, consisted of an organic solvent extract
of the film.

The £ilm - extracts were prepared by weighing
approximately 10 grams film, cut into small pieces, into two
separate Erlenmeyer flasks. A 75-mL aliquot of pentane was

30 added to each flask and placed into a sonicator for 15
minutes. The pentane extracts were then decanted into
separate round-bottom flasks. The same film was extracted
two additional times with pentane. Each additional pentane



et hyl hexanoi ¢ acid (2- EHA), and 1, 2- bi s(2-

et hyl ehexyl ) pht hal ate (DEHP) were determined in two aliquots 15 from each
of three units, the control lipid and emul sion spiked with the known
targets extractives. A 5.0-nL aliquot of the lipid enulsion sanple and of
the 4%1i pi d W9BRIB” control were transferred into 125-nL FATSHI/93H
funnels containing 15 nL of 0.9% sodiumchloride. 20 A 1.0-nmi,
volunetrically pipetted, aliquot of a 30.3 ng/nL di-n-octyl phthal ate (EKI%
internal standard solution, 20 nL of nethanol _,and 40 nL of nethyl ene

chl ori de were added. The sanples wer e extractgg and the nethyl ene chloride
was col lected in a 200-nL Zymar Turbo Vap collection tube. The 25
sanpl es were then extracted with a second 40-nL portion of nethylene
chloride. The nmethyl ene chloride fractions were pool ed, concentrated to
approximately 1 nL under a streamof N2 and analyzed by the GO/ Ms-SIM

systemlisted in Tobbacd vl kegubildl GOR A3, W5 RREDAUALL UL A0 G ENe

30 target extractive égun S 1nto Yoo contr ol SI on

resulting in the Faﬁpsﬁmge REENt IR ASSLEPE PFFRFLE. vere i %/q‘@mate
PCT/ US97/ 15939 - 23 drﬁpeéeeunaeEm stiiidbm OFf Bt dogbh. SBEE re?23dGeb 'DEJ-ng.

0. 30 Spi ke - 2780 BEpsovEy°th b W of Tk o plenirg g dodk gihaghazd
5.8 1.6 1.7 51. Pilytjons of téle stock gtangaxd mamulsgd ipphhe ARk yoiis of
were then extracpedtasernoariacaable amtextiall yaedandehbeatsiois BENNE34 gy /gt
used for 14.7 ug/mL and 29.4 ug/mL in the lipid emulsion. These
spiked lipid solutions were then extrécted, purified on the
Chromatotron® and analyzed as described for the test and
10 control articles.

The purified extracts from the lipid emulsion mixture
from the containers, control article and spiked controls were
assayed for Irganox® 1010, Irganox® 1076 and A0330
antioxidants by high temperature GC and for oligomeric

15 propylene and ethylene vinyl acetate by gel permeation
chromatography (GPC) with ultraviolet (UV) and refractive
index (RI) detection. The high temperature GC and gel
permeation chromatography conditions are described in Tables
7 and 8, respectively. '

20 The levels of the Irganox® 1010, Ixrganox® 1076 and
AO330 antioxidants in the product could not be determined in
aliquots from the containers units due to the presence of
residual lipid emulsion in the extracts interfering with the
detection. In the extracts of the samples, no oligomeric

25 propylene or ethylene vinyl acetate was observed. A
detection limit for the oligomeric propylene or ethylene
‘vinyl acetate was calculated at three times the signal to
noigse ration in the GPC/RI chromatogram. The detection limit
determined for the oligomeric propylene and ethylene vinyl

30 acetate is 5.6 ug/mL.

CONCLUSION

Three units of the lipid emulsion mixture from a 2-L

container were analyzed for volatile organic compounds,



the sanples. To screen for potential non-targeted extractives, an 10
extract fromeach of the three units and the control |ipid was analyzed in
a-total ion scanning GC/ M5 nobde using the instrunment conditions listed in
Tabl e 5. Responses for the target extractives were detected at each spike

| evel with thewewssgmss on of the 0.58 [err]g/nL 2-EHA 15 spi RETAISHASHY

I rganox[err] 1076. The |lower sensitivity for 2-EHA results in a
correspondi ng higher detection Ilimt for 2-EHA. No Irganox[err] 1076 was .
observed in the GO M5 anal ysis of the spiked |ipid control solutions of the
standard sol uti ons which were used to spike thé3cont r ol | i pi d enul sion.
This 20 result indicates that ‘the GJM conditions which were
utilized may have not been suitable for detecting Irganox[err] 1076. In an
earlier study, Irganox[err] 1076 was not detected in sanples of 20% i pid
emul sion stored and retorted in containers prepared fromthe filmat a

detection limt of 25 o7 Terr]lal m,. . W : i on P
concentration of tkﬁ?§3§%§§ %5ér%éh{Qﬁﬁé@%%gt%gﬁégéggg%%gf?%ﬁﬁé¥ﬁj%ﬁ#éé%ﬁ&ﬁ'
were either not detademdgum; afsiemtidants and @ldgomeris Mropyiepe| asd ehyiene

that of the lovwest Jgual saéé@tte The DEHE | ewebéred tbemBOvokstllee esttgatiics
were near the |owest level, spiked.w.t he_excent.0R _qf ' pl | e
at 2.1 [err]g/nl. FOfC% ?HVF§r58F18§F$a%f§v§% %égégyiignmgfﬁ#?ggéééé?_(éﬁﬁ)'
cal cul ated at tBree? 6 nbb-t heuty hndtethyhpherotat i o (RFEER iD TdisiEes -

PCT/ US97/ 15939 - 28ytoxycarboxy)ethane (SBCE), 25-crown-5 ether (25-C-5},
isopropyl myristate (IPM), 2-ethylhexanoic acid (2-EHA), and
1,2-bis(2-ethylhexyl)phthalate (DEHP). The selected ion
monitoring GC/MS analysis of the extracts provide enhanced

10 sensitivity for the targeted extractives, with detection
limits of typically less than 0.02 ug/mL. The amounts of
volatile and targeted semivolatile compounds observed in the
lipid emulsion stored in the proposed container system were
present at low levels.

18 of the extractives which were quantitated,
chclohexanone was present in the container at the highest
concentrations. Cyclohexanone is not a container system
extractive, but rather a processing residual from the sealing
of the port and membrane tube assemblies. These

20 cyclohexanone levels were determined in the water-filled
chambers of the three containers. The following table
summarizes the concentration ranges and detection limits for
the extractives in the container system.

25 Compound Concentraticn Daetection
Range, pg/mL limit, pg/mlL
4-methyl-2-pentanone ' 0.028-0.034 n.d(a)
toluene 0.032-0.036 n.d
2, 6-di-t~butyl-4-methyl-  0.029-0.050 0.012
phenol
30 2,6-di-t-butyl-4- <d.l. {b) 0.011

ethylphenol




chromat ogram of the | owest spi ke concentration for which a response was
observed. In sanples where the response for a target extractives was
observed above this detection Iimt, the concentration of the extractive
was determined fromthe 5 |I|inear regression analysis of the response of

t he spi ked lwobshoestracts at the three |l evels anal yzed. Si RCEHUS2718939
detection |limt and quantitation calcul ations were conducted using the
responses fromthe spiked lipid controls, no corrections for spike recovery
were 10 required or performed. The |evel of,the target extractives
observed in duplicate aliquots fromthe three containers and cal cul ated
detection limts, in [err]g/n, are as follows: Unit 2 -EHA BHT Dt BEP
| PM SBCE 25-C-5 DEHP Irganox[err] sanple

1076 15 601-1 <di (a) 0. 029 <dl dIl 0.084 <dl 0.11 NA(b)

601-2 <dI 0. 045 <dl  <dl 0.097 <dl 0.11 N A 602-1 <dI
0. 047 <dl _ _<dF—frtt——stit—tt— A 02—t Ot —=tit— <d|
0.11 <dl 28 086®PORPR 604-1 <dI (Fopseptraticg) g PetectHen g 0. 10

N A 20 604- 2 <d| 0. 049 <dl <dIRan@e,/lhg/mL <dl WBmpi7ng/mLN A

Detection  0.17  D-0I20-0.011  0.018, 0.015  0.010 , 9,010 NA Linit
(a) Where , dl - -

limt (b) Wher butdiydarbprglietkanes  that  no values coul d be det er ni ned.

To screen for potegptlal.Rop-lear geted extragtives, the 3G, siotal ion
chronat ogr ans gernreratet—for—tire—sanpre—extracts—were—conpared—to—tirat of

the control (See_FPerIcRYLRyriEsate peaks (fhbeled A B _CHA/¥8 D in Figure 5)
uni que to thegsanmplas Yehenoksesiwed in thgaisanpl e chroned @granms. Since

1,2-bisi2- 0.1-2.1 0.03i0

ethylrexyl)rhthalate

cyclohexanone 2.05-3.16 n.d.
aluminuT 0.015-C.022 0.00C¢
10 En+ioxidants n/af{c) n/a

{Irgancx® 1010,

Irgancx: 1076

and R0230)
Ciigecrmeric propyliene <d.l. : <5.6
15 and echylene vinyl acetate
(a) n.d. indicates not determined.
20 {b) <d.l. indicates less than the detection limit.
{c) n/a indicates not available due to an analytical

interference of the compounds of interest with
residual lipid emulsion.

To screen for potential non-targeted extractive

25 materials in the container system, the extracts from the
semi-volatile analysis were analyzed by GC/MS in a total ion
scanning mode. In the total ion chromatograms from the
container extracts four unknown peaks were observed. Based

on the mass spectral £fragmentation patterns, the four

30 compounds appear to be structurally similar. The apparent
odd molecular weights, along with the presence of several



t hese peaks were only observed in the lipid solutions stored 35 in the
contai ners, these conpounds appear to be non-targeted WO 98/ 10733

PCT/ US97/ 15939 - 29 - extractives related to the ¢ container system The
mass spectrum of peak B, the | argest peak observed in the sanple is in
Figure 6. 5 Cywoxdsasmsone The | evel s of cycl ohexanone i n duplBCrase7/s9suot s
of the pooled water-filled chanbers fromthree RTU containers were

determ ned using the direct aqueous injection gas chromatography with flame
ioni zation detection (GO FID). To 10 quantitagg the |evel of cyclohexanone
in the sanples, cycl ohexanone st andar ds in water were prepared at
concentrations of 0.034 [err]g/m, 0.135 [err]g/nL, 3.37 [err]g/nL and 6.74
[err]g/m.. A 10-[err]g/nL aliquot of a 356 [err]g/nmL cycl opentanone

st andard sol ution was added to 1-nlL aliquots of each standard 15 and
sanple for use as an internal standard. The GC/FID instrunent conditions
are listed in Tabl @vn hAss |y ehargé fxsymeheximomne suggeses wtagr thel hmikhowns
chanbers of the three_ _container e er r e linear regression
line constructed frGREAL ?855%§§@§&§?gtkehgbp§€%$o e%%%one standards. The
results of the cycl ohexanone analysis are as follows: Unit Nunber

Cycl ohexanone, [er g1 325 S9%nstrumental Conditions for the PuZg®SaridIrap
2. 81 613 c GC/MS Anal¥bis

Purge and Trap:

Instrument: Tekmar LSC 200 Purge and
Trap.
10 Trap: Carbopack B and Carbosieve

{8 II1)

Standby temperature: 32°C
Purge Time: 8 Min.
15 Desorb Preheat Temp.: 65°C
Desorb Program: 4.00 min. at 220°C
Bake Program: 8.00 min. at 260°C
vValve Temp.: 200°C
Mount Temp. : 75°C
20 Transfer line Temp.: .220°C
Instrument: Tekmar ALS 2050 Autosampler
Prepurge time: 30 sec.
Sample pressurize time: 30 sec.
Sample Transfer time: 30 sec.
25 Internal Standard Transfer: 75 sec.
Sample Loop: 5 mL
Internal Standard Loop: 10 uL

Sparge Vessel:

§ mL, Fritless



30 Al umi num Sanples of the |lipid enul sion m xtures which were stored in the
container for 48 hours at roomtenperature and transferred to Teflon[err]
bottles, the 4% |lipid enmulsion control solution and the water control were
anal yzed for alum num by 35 graphite furnace atom c absorption

spectr oscopywo es/1¥¥33 98/ 10733 PCT/US97/15939

PCT/ US97/ 15939 - 30 - No al um num was detected in the water control at a

| evel greater than the detection limt of 0.0009 [err]g/nL. The al um num.

| evel s observed in the |lipid enmulsion solutio 6stor ed in unit nunber 601
was slightly higher than that in 5 the 4%l 31 d "enul sion control article,
while the alumnumlevels in the |ipid emulsion solutions stored in the
unit nunbers 602 and 604 were approxi mately the same as that observed for
the 4% 1ipid enmulsion control article. The al um num concentrations in the
sanpl e and control articles 10 are as follows: Sanple/Unit Nunber

Al um num [err]g/r&c)ﬁgfﬂ'.COntrol <0. 0009 4% Li pid control
0.012 15 601 ) 0. 023 602

0.017 604 Instrument : 0. 015 Anti oxi gesgso andal) | gagembtograph
Propyl ene and Ethylene Vinyl 20 Acetate A 50-nlLwathquotvcof tiwiee 1 i piMass
enul sion sanples, in duplicate, and of the 4% | i ppecemmetiean control were

Column: Quadrex 007-624 Cyano-
Propyl Methyl Phenyl
siloxane fused silica

capillary, S50m x 0.53mm ID
X 3.0mm (f£ilm)

5 Program: 30°C for 6.0G min.,
10°C/min. to 180°C, held
for 3.00 min.

Carrier: He at approximately 3
mL/min with an open split
interface.

Mass Range: m/z 25-400

Table 4. Instrument Conditions for Gas Chromatography

10 with Selected Ion Monitoring Mass Spectral
Detection (GC/MS-SIM)

Gas Chromatograph: HP5890

Detector: Mass Selective Detector
HP5790

15 Column: DB-5, 30 m x 0.25 mm x 0.1
pm {(£ilm)

Program: | | 40°C for 1 min, 5°C/min to

250°C, 20°C/min to 310°C
held for 25 min.

Injection port: - 300°C, with a glass wool
plug.
Transfer Line: 315°C
Injection volume: 2 pL, splitless for 30 sec.
20 Mode: El+

Ions monitored (m/z):



transferred into separatory funnels containing 25 nL of 0.9% sodi um
chloride and 60 nL of nethanol. The m xture was 25 extracted with two
90-nlL portions of nethylene chloride. The organic fractions were collected
in 200-nL Zymark TurboVap[err] evaporation tubes and concentrated to renove
the organic sov@esit0733 The resulting oil was transferred i nt SCTUSINISI

vol unetric flasks and conbined wth tetrahydrofuran (THF) 30 rinsings of
the TurboVap[err] tube. The 10-nL volunetric flasks were then diluted to .
vol ume with THF. WD 98/ 10733 - 37 -

PCT/ US97/ 15939 - 31 - A 3-nL aliquot of the extract was applied to a
Chromatotron[err] thin |ayer chromatography system which uses a rapidly
rotating silica gel plate (4 mm) to effect the separation. The sanpl es and
eluting solvent are applied to 5 the center of the rotating plate that is
at a displacenent of about 45[err] from horizontal. As the plate spins,
the solvent front aggwansgs(eugward and the conponents are separated in
concentric circul ar bands. When the band reaches the outer edge of the

pl ate, the eluate BeblUes2+BBANO plate and drai ns?x,hsBughdaiséral | spout at
the bottom edge of the Chromatotron[err] housing. The eluate is collected
by the anal yst for 18r8Py$BET) The first three 45 rA7.0R08| aadt22Rre

col | ect ed. These _fractio contai ned the desired antioxi dant and

ol igoneric 15 natéprgﬁs(Dt Efle el uent was concemraféd #89123 under a
stream of nitrogenyprggr (gc@nal yses. Spiked |ipig cqetLgls;yere prepared
by addi ng

25.00 (IPM) 60, 102 and 228
31.00 (25-Crown-5/DEHP) 71 and 100/149 and 279
41.00 (DOP, 1 8TD) 149, 167 and 279
45.00 (Irganox® 1076) 219, 515 and 530
10 Dwell Time: 100 wmsec.
Table 5. Instrument Conditions for Gas Chromatography
with Total Ion Scanning Mass Spectral Detection
{GC/MS)
15
Gas Chromatograph: HP5890
Detector: Mass Selective Detectorxr
HP5790
Column: DB~-5, 30 m x 0.25 mm x 0.1
pum {(£ilm)
20 Program: 40°C for 1 min, 5°C/min to

250°C, 20°C/min to 310°C
held for 25 min.

Injection port: 28050, with a glass wool
: plug .

Transfer Line: 315§C

Injection volume: 2 uL, splitless for 30 sec.

Modge: BEI+

25 Scan Range (m/z): 35-600



extractive materials into the 50-nL aliquots of a 4% control |ipid enmulsion
solution. The target extractive conpounds for 20 the antioxi dant assay
consi sted of Irganox[err] 1010, Irganox[err] 1076 and A0330 standard
materials. The antioxidants were anal yzed at approxi mate concentrations of
0.5 [err] g/ myooBud¥sierr]g/mL and 1.8 [err]g/nL in the |ipi ®CAMIPEISEN. The
target extractive material for the oligoneric propylene and ethyl ene 25
vinyl acetate assay, consisted of an organic solvent extract of the film
The film extracts were prepared by weighigng approximately 10 grans
film cut into small pieces, into two separate Erl enneyer flasks. A 75-nL
al i quot of pentane was 30 added to each flask and placed into a sonicator
for 15 m nutes. The pentane extracts were then decanted into separate
round-bottom fl asks. The sanme filmwas extracted two additional times with
pent ane. Each additi onal pentane WD 98/ 10733

PCT/ US97/ 15939 - %ﬁl@@.f act ygsrAfditnetcidiit iohe PrEdE OUSiFedt acAquedus
the respective flask. The pentshfecidriiCt saer etiromatogpaphint edvitd dr Fhayes
under a stream of nitrogen. Thromistdion DéBedtign (BE/RIDsol ved in 50 nL of
THF to prepare a stock standard. 5 Dilutions of this stock standard
resulted in thé arkas ThroglatgereBhe extractabl e FBE®$%AMI at concentrations
of 7.34 [err]g/nm, 14.7 [err]g/nL and 29.4 [err]gint in Lheéi id enmul sion
These spi ked ['i pi P&RHIGNs were then extracted; ~pariTr&ton the

Chromatotrone and goglyzed as described for the pgsga@nh HxC81550m x 3.0
articles. :

pm (£ilm)
Program: 40°C for 0 min, 15°C/min to
190°C held for : min.
Injection port: 140¢°C, wi.t}m. a
cyclosplitter® injector
liner
10 Detector: 200°C
Injection volume: 1 ulL, split
Data Acquisition System: Multichrom®
Table 7. Instrument Conditions for Antioxidant
15 Determination by High Temperature Gas
Chromatography with Flame Ionization Detection
(GC/FID)
‘Gas Chromatograph: HP5B8%0A
20 Detector: Flame ionization
Column: HP-1,Al1-Clad, 10 m x 0.53
mm x 0.9 um (£ilm)
Program: 70°C for 1 min, 25°C/min to
g 400°C held for 5 min.
Injection port: 310°C
Detector: 400°C
25 Injection volume: 1 pL, splitless for 0.5
min.

Data Acquisition System: Multichrom®



The purified extracts fromthe |lipid enulsion mxture fromthe containers,
control article and spiked controls were assayed for Irganox[err] 1010,

| rganox[err] 1076 and A0330 anti oxidants by high tenperature GC and for
ol igoneric 15 propyl ene and et hyl ene vinyl acetate by gel perneation

chr omat ogr aphywOGsfgrav th ultraviolet (UV) and refractive i rO®USI7(1593p

det ecti on. The high tenperature GC and gel perneation chronmatography
conditions are described in Tables 7 and 8, respectively. 20 The .
| evel s of the Irganox[err] 1010, Irganox[err]. 3876 and AC330 anti oxi dants
in the product could not be determned in aliquots fromthe containers

units due to the presence of residual lipid emulsion in the extracts
interfering with the detection. In the extracts of the sanples, no
oligoneric 25 propylene or ethylene vinyl acetate was observed. A

detection limt for the oligoneric propylene or ethylene vinyl acetate was
calculated at three tinmes the signal to noise ration in the GPCR

chromat ogram The deibdet 8on ||ninsm:mnm né¥nditione olfiogondielc p? %ﬁ

and ethylene vinyl 30 acetate iGummgmtos WLWLGENCEHSFENl?ﬁFEe d

the lipid enulsion mxture frcnﬁQ¥QBQP1€8n ﬁ@ﬁ%r‘%&%w?%ﬁ%&F}?Ed for volatlle
organi ¢ conpounés, WO 98/ 10733

PCT/ US97/15939 - 335 faraeted and non-targeted sguiyvQlatipigsOEganiC Model
conmpounds, al um nu anti oxi dants and ol i gorreri c pg@pyl ene and et hyl ene

vinyl acetate. The targeted sem -volatile organic
Injector: Rheodyne, Model 7125
UV Detector: Spectraflow, Model 757 at
254 nm, filter rise time 1
sec
10 RI Detector: Erma Model ERC-7510 at
30°C, Polarity (+)
Data System: Multichrom
Mobile Phase: Tetxrahydrofuran
Flow Rate: 0.7 mL/min.
Injection volume: 20 pL
15 Guard Column: TosoHaas TSK-GEL® H,, 4 cm
X 6 mm I.D.
Analytical column, (in 1)  ToscHaas TSK-GEL®
series}): G3000H,,, 30 cm x 7.8 mm
I.D.
2) TosoHaas TSK-GEL®
G2500H,;,, 30 cm x 7.8 mm
I.D.
Column Tempexature: 30°C
20 It should be understood that various changes and

modifications to the preferred.emboaiments described herein
will be apparent to those skilled in the art. Such changes
and modifications can be made without departing from the
spirit and scope of the present invention and without
25 diminishing its attendant advantages. It is, therefore,



extracty ves included 2,6-di-t-butyl-4-nethyl-phenol (BHT), 5

2,6-di-t-butyl - 4-et hyl phenol (Dt BEP) 1, 2-bi s(sec-

but oxycar boxy) et hane (SBCE), 25-crown-5 ether (25-C-5), isopropyl nyristate
(IPM, 2-ethyl hexanoic acid (2-EHA), and 1, 2-bi s(2-ethyl hexyl)phthal ate

( DEHP) . Thaygeg/meized 1 on nonitoring GO/ MS anal ysis of theperusaakd
provi de enhanced 10 sensitivity for the targeted extractives, wth
detection limts of typically less than 0.02 [err]g/nL. The amounts of
volatile and targeted semivolatile conpounds ghserved in the |ipid enul si on
stored in the proposed contai ner systemwere present at low |l evels. 15

o t he extractives whi ch wer e quantitated, chcl ohexanone was

present in the container at the highest concentrations. Cycl ohexanone i s
not a container systemextractive, but rather a processing residual from
the sealing of the port and nenbrane tube assenblies. These

20 cycl ohexanone iﬂ/&l&ewmd%h%%ﬁsa%w ddee nsdigichicibad sBambeise iy
the three contalners.ﬁpﬁ;gge%o%iownng tabl e sunmari zes the concentration
I o]

ranges and det ect i O BHB®extractives in the container system 25

Conmpound Concentration Det ecti on Range, [err]g/mL
limt, [err]g/nL 4-nethyl-2-pentanone 0. 028-0. 034 n.d(a) tol uene
0. 032-0. 036 n.d 2,6-di-t-butyl -4-nethyl - 0. 029- 0. 050 0. 012 phenol

30 2,6-di-t-butyl-4- <d.i.(b) 0.011 et hyl phenol



-

MD 96/10733 PCT/ US97/ 15939 - 34
:ﬁ‘“\mmm\ m‘\ug’\ Concentration Det ecti on Range,

[err]g/ m. 1, 2- bi s(sec- 0.08-0. 11

0.015 but dxyd&ar boxy) et hane 25-crown-5 et her <d.|.

0. 010 i sopr opyWwO9$/14733 at e <d. . _ 0.018 5 PCT/US97/15939

2- et hyl hexanoi ¢ acid <d.|I. 0.17 1, 2-bi s(2-

0.1-2.1 0.010 et hyl hexyl ) pht hal ate cycl ohexanone | THIS SHEET HAS BEEN

2.05-3. 16 n.d. al um num - 41 -0.015-0.043___ REPLAGEDOO9

10 Ant i oxi dant s n/ a(c) n/a (lrganox|err] TUTIO,

| rganox[err] 1076 and AQ330) A igoneric propyl ene <d. |

<5.6 15 and et hyl ene vinyl acetate (a) n.d. indicates not determ ned.

20 . (Db) <d.l. indicates less than the detection limt. (c) n/ a

I ndi cates not avail able due to an analytical interference of the conpounds
of interest with régiégé#—llpld enmul sion. To screen for potenti al
non-targeted extractive 251. nek erdrtlssiner tinelodhbai arrisyetrion dé¢fining at
extracts fromthe qg@stvgu@tbhgmggfgy3|s were analyzed by GC/M5 in a tota
I on scanni ng node. I'n the otal I on chronato rans fromthe conta“gf

udes a

extracts four unknown peak® hEFELoHRamReR 1 ngna; fAE sHidfe ot
fragmentati on pattarigsd;t he four 30 conmpounds appear to be structurally

simlar. The apparent a second chamber including a liquid that does not
include a lipid;
the first and second chambers being separated by an

openable seal.
10 2. The container of Claim 1 wherein the openable
seal is a peelable seal.

3, The container of Claim 1 wherein the second
chamber includes at least one component selected from the
group consisting of dextrose, amino acids, water, vitamins,

15 and electrolytes.

4, The container of Claim 1 including three
separate chambers separated by two openable seals.
5. The container of Claim 1 wherein each of the

first and second chambers includes an access port to allow
20 selective fluid communication with the chamber.

6. The container of Claim 1 wherein the container
is constructed from a plastic film including an RF responsive
layer and a non RF responsive layer.

7. The container of Claim 4 wherein the liguid in

25 the second chamber includes amino acids and the third chamber
includes in an interior thereof a liquid including dextrose.

8. The container of Claim 5 wherein the access
pérts are constructed from a material not including polyvinyl
chloride.

30 9. The container of Claim 1 wherein the openable
seal includes portions thereof that are permanent and do not

open.

TR



odd nol m [ Enu,uﬂLong with the presence of several WO 98/ 10733
PCT/ USQ% wﬂlﬂ l n mass to charge fragnent ions, suggests that the

unknowns torft aith 8n ddd* nunber of nitrogen atons. Table 3
Conditions for the Purge and Trap 5

| nst r ument al
GC/ M5 Anal ysis Purge and

Trap: | nstrungobsnoeras Tekmar LSC 200 Pur gecgnse7iisess. 10

Tr ap:

Car bopack B and Carbosieve (S I[1) Sparge

Vessel : 5 nm, Fritless Standby tenperatur

32[err] C Purge Time: 8 _M,5. _15 Desorb m!srfdé&Emé‘h%BEEN
65[ err] C Desorb Program 4700°mi n. at 220[fer r ] CRE&KACED
Program 8.00 mn. at 260[err]C Val ve Tenp—

200[err]C Mount Tenp. : 75[err] C 20 Transfer |ine

Tenp. : 220[err]C I nstrunment : Tekmar ALS
2050 Aut osanpl er Prepurge timne: 30 sec. Sanple pressurize
tinme: 30

| nternal Standard
nL Internal Stand

10

15

20

25

30

sec. Saﬂp|91$ka%%ﬁ€§1héﬁfbf Claim 1 whe38if€€he 2biquid in .
SecC.

5%8 Eg%g chamber 15“? ﬁé? ?pemuisléh

A container comprising a body constructed from
a flexible plastic material that does not include polyvinyl
chloride, the body defining a chamber that includes a lipid
containing liquid.

12. A container comprising:

a body constructed from a flexible plastic material
that does not include polyvinyl chloride, the body defining
at least a first and second chamber;

the first chamber including a 1lipid ccntaining
liquid; '

a second chamber including a liquid that includes at
least one component selected from the group consisting of:
amino acids; dextrose; vitamins; and electrolytes; and

an openable seal located between the first and the
second chambers.

13. The container of Claim 12 wherein the openable
seal is a peelable seal.

14. The container of Claim 12 including three
separate chambers separated by two openable seals.

15. The container of Claim 12 wherein each of the
first and second chambers includes an access port to allow
selective fluid communication with the chamber.

16. A method for providing nutrition to a patient
comprising the steps of:

providing a container including. at least two
chambers, a first chamber including a first lipid containing
liquid and a second chamber including a second liguid that
does not include a lipid, the chambers being separated by an
openable seal;

opening the seal between the first and second
chambers;

This Sheet Has Been Re
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MD 98/1 PCT/ US97/ 15939 - 36 -
ﬂi’””'”z MMHU‘ HP5890 Gas Chromatograph with
Trle- ﬂtroneter Col umm: Quadr ex
007 624 q/ano— Pfopyl Met hyl Phenyl sil oxane fused silica
capillary, 50woe0Z8mm ID x 3.0mm (film 5 Program PCT/US97/15939
30[err]C for 6. 00 mn., 10[err]Cmn. to 180[err]C, held for
3.00 min. Carrier: He at approxi mat el y 3
m./mn with an open split interface. Mass Range3 - m z
25-400 Tabl e 4. I nstrunent Conditions for Gas Chromat ography 10
with Selected lon Mnitoring Mass Spectral Detection (GO M-SIM Gas
Chr omat ogr aph: HP5890 Det ect or: Mass
Sel ective Det ector HP5790 15 Col umm: DB-5, 30
mx 0.25 mx 0.1 [err]m (film Program 4Q0[err] C

for 1 nmin, 5[err]C/ nmin to H3Ume rFie Mixat | 8nfi nseeproféaprjds within an

interior of the container; and
administering a resultant liquid to a patient.
17. The method of Claim 16 wherein the container
5 includes three chambers and a third ligquid in a third
chamber.
18. The method of Claim 16 wherein the resultant
liquid is administered parenterally to the patient.
19. A method for providing hyperalimentation to a
10 patient comprising the steps of:
providing a multi-chambered container including a
lipid component, a dextrose component, and an. amino acid
component, each of the components being housed in a separate
chamber of the multi-chambered container;
15 mixing the components in an interior of the
container; and
administering a resultant fluid to a patient.
20. The method of Claim 19 wherein the resultant
fluid is administered parenterally to a patient.
20 21. A method for providing hyperalimentation
solutions to a healthcare facility comprising the steps of:
providing a multi-chambered container;
filling one of the chambers with a liquid including
a lipid;
25 filling a separate of the chambers with a liquid
including amino acids;
filling a different of the chambers with a ligquid
including dextrose; and
providing the multi-chambered container to a
30 healthcare facility.
22. The method of Claim 21 wherein the chambers are
filled substantially simultaneously.



held for 25 mn. Injection port: 300[err]C, wth a glass
wool pl uﬂmwm‘mn “mum 315[err] C I njection vol une:

2 [err]L 0 sec. 20 Mode: El +

| ons noni { ored (m z) WO 98/ 10733

PCT/ US97/ 159%9§70733TI me on (mn): 5.00 (2-EHA PCT/US97/15939 /3, 88
and 116 16. 00 (BHT) 57, 205 and 220 20.50 (Dt BEP)

57, 219 and 234 5 21.60 (SBCE) 45, 89 and 151 25.00
(1PM 60, 102 and 228-344 00 (25- Crown- 5/ DEHP)

71 and 100/ 149 and 279 41.00 (DOP, | STD) 149, 167 and 279
45.00 (lrganox[err] 1076) 219, 515 and 530 10 Dwell Tine:

100 nsec. Table 5. I nstrunent Conditions for Gas Chromat ography with
Total lon Scanning Mass Spectral Detection (GO M5) 15 Gas Chromat ogr aph:
HP5890 Det ector: Mass Sel ective Det ect or HP5790
Col um: 23. The mephad o Ghaimp22swherein thy amipg BFLAR)

are first filled into the container.
24. The method of Claim 21 wherein the dextrose is
first f£illed into the container.
5 25. The method of Claim 21 including the step of
sterilizing a filled container.
26. The method of Claim 25 wherein the filled
container is autcclaved.



20 Program

250[err]C, 20[err]Cmn to 310[err]C hel d for:
pl ug Transfer Line:

280[ err] C,

with a gl ass

wool

315[err] C Injection vol une:
WO 98/10733

Mbde;
35-600

- 38 - Table 6.

WO 98/ 10733
| nst rument

El + 25 Scan Range (m z):

Condi ti ons

2 [err]lL,

f or

Di- rect

40[err]Cfor 1 mn,
25 mn.

5[err]C/mn to
I njection port:

splitless for 30 sec.
PCT/US97/15939

PCT/ US97/ 15939
Aqueous | njection .

Gas Chronat ogr aTTyICI“ t Fl ame | oni zgis o/det ectiton (G FID) 5 GCas
Chr omat ogr aph: 53867 ct or:
i oni zati on Col umm: DB1624 30 mx 0.53 nmx /3.0
[errfm (film Pr -- ngn?/ O[err]C for O mn,
15[err]Cmn to ¥90 for|1 mn. pecti on 1
4 0 [err] C, a cyc|osplitt [err] Fblqytgf
Det ect or: 2P0[errJIC I njection voI UM
1 pL, split DatafAcquisitjlon System Ml ti chr gofefT \, Fabl e/
| nst rument Corjdi ti ons f or m&! i dant }&
Determi nation Iy Hi gh|| Tenperfture 4—26 | /\ﬁ
s _/ 120
NI T
16
12 116
N~ /.
118 -
; .
]
34 i
Yl 3ie
31
114
FIG.3
22
30 -24
21 FIG.4
k, ‘J /49
48
26 —
- - 42
I 3 40
30a --------------- / .
L : o
T I
- T4
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Chr omat ography with Flanme |onization Detection (GO FID) Gas Chronat ograph:
HP5890A 20 Detector; Fl ane ioni zati on Col umm:
HP-1, Al-Clad, 10 mx 0.53 mmx 0.9 [err]m (film Program -

70[err]C for 1 min, 25[err]C/mn to 400[err]C held for 5 min. Injection

port: wo 98/10733 310[ err] C Det ector: PCT/USOM 59391 | C
25 Injection vol une: 1 [err]L, splitless for 0.5 mn.
Dat a Acqui sition System Mul tichronferr] WO 98/ 10733
PCT/ US97/ 15939 - 39 - Table 8. Instrums® Conditions for Gel
Permeati on Chromatography wth Utraviolet (UWUV) and Refractive |ndex
(RI') Detection 5 HPLC Punp: Appl i ed Biosystens,
Model 400 Injector: Rheodyne, Model 7125 W/
Det ect or: Spectrafl ow, Mdel 757 at 254 nm filter
rise time 1 sec 10 Rl Detector: Erma Model ERC-7510
at 30[err]C, Polarity (+) Data System Mul tichrom
~3§7
60000 -
50000 -
= ]
g i 46
4000049
g )
2 30000 -
/M ]
< .
20000 - 307
10000 - 14 142 196
: Jn [ L p08
0 : I||I Ill II 'l !l lIII 1] L3 rII| l! L] L] ) ' T ) L] T 1 1
50 100 150 200 250 300

MASS/CHARGE
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Mobi | e. Phase: Tetr ahydr of uran Fl ow Rat e:

0.7 mL/mn. Injection vol une: 20 [err]L 15 Guard Col um:
TosoHaas TSK-CGEL[err] Herr], 4 cmx 6 mml.D. Analytical col um, (in
1) TosoHaas TSK- GEL[err] series): .
G3000H[ err], VAOMs/WA3X 7.8 mMm|.D. 2) TosoHaas TSK- GEL PET/U$97/15939

&500H err], 30 cmx 7.8 nm|I.D. Columm Tenperature: 30[err]C
20 It shoul d be understood that \réZéi ous changes and nodi fi cati ons.
to the preferred enbodi nents descri bed he n wll be apparent to those

skilled in the art. Such changes and npdff{§aons can be made without
departing fromthe spirit and scope of the present invention and w thout 25

dimnishing its attendant advantages. It is, therefore, WD 98/ 10733
PCT/ US97/ 15939 - 40 1—htended—that—suech—chanrges—and—rodifcati-ons—be
covered by the appended 4R -41- WE CLAI M| 1. A cont ai ner
I ncl uding an interi of qe}{bﬂ %g at | east two chanfjers:
S copss]
e+
Control | ®
£ 4.0E+5
2 2.0E+45 /J,’AW
“ 0.0E+0 ST | W D= =
10 20 30 40 50 60 70
Time(min.)
10E+6
° 8.0E+5
“ 6.0E+5
Unit 601 ﬁ 4.0E+5 '
-° 2.0E+5 L L_/)J’.L\N’—\
00E+0 1,.
60 70
Tlme(mm )
o 8.0E+5 -
S 6.0E+5-
© ]
Unit 602 = 4.0E+51

10 20 30 40 50 60 70
Time(min.)

o 1.0E+6
g 8.0E+5
S 6.0E+5

Unit 604| 5 40E+5

f‘: 2.0E+5 M
0.0E+0 L . —
10

20 30 40 50 60 70
Time(min.)
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a first chamrber housing a liquid that includes a lipid; 5 - 308

chanber” housing a |iqui does not include a lipid; the first and

second cha arated by an pedraf I 5t access port

connect ed m”ﬂyﬂi"ﬁ”ﬂzg er and a secqn %?ﬁ? HAS??EE(':[\[ eeted o the

second chanber® t ccess port bei d_frjmy AL

I ncl udi ng pol yvi nyl chlori "de. 2. The cont ai r]é EAC%?VHM SHEE'}

wherein the openable seal is a peel abl e seal . 3. The cqgntjal ner of Tt

1 wherein the second chanber includes at-4fleast one conpongnt @5%(:‘9@9@0
ns

the group consisting of dextrose, amno acids, water, vitam
el ectrolytes. 15 4, The cont ai ner of Claim1l ifpcloere:
separ at e chanig ELAMar ated by two openabl e seals. 5. he cont ai ner
Claim1 wherein the container is constructed froma plastic
an RF responsive |ayer and a non RF responsive |ayer. 6. The cont ai ner
of Claim4 whereinithe W aptainérrin¢linting endntdrierdsfiaiig stdeast 6 cHaRBeR™ NO
acids and the thlrd apber cl udes i.nterior thereof a liquid

i ncl udi ng dextrose® ham?ﬁgp’gl('ﬁﬂ?%?rlfgﬁ"dggat(ﬁ‘%{'i‘qﬁsl WPfa;r ein the openabl e
seal incl&des porta(saeorimehamﬁertﬂwhmgraehqﬁzﬁ thanasés Astdnéladeatliperen. 8.

The cont ai ner of ai erein the |i din the first chanber is 25 a
| i pi d enul sion. qM nd chambers eing separated by an peelable seal, a first

PCT/ US97/ 15938ccesd Port ddnnddted e theirstechattfbeand & skcvhd bEédis doft Adnﬂgbt‘éd' n the
A contal ner conpri sing

first chanber a li sj on :
const ruct ed ftPcfﬁ? ﬁe?qrgf)ﬁ?’ﬂf‘gébltﬁ%f'i'séa?ﬁéﬁPP'éIbePE&P"m%fSlearmﬁ@ae not
pol yvi nyl including polyvinyl chioride.

Qf

10 o 2. The container of Claim 1 wherein the openable seal is a peelable
seal.

3. The container of Claim 1 wherein the second chamber includes at
least one component selected from the group consisting of dextrose, amino acids,
water, vitamins, and electrolytes.

15 4, The container of Claim 1 including three separate chambers
separated by two openable seals.

5. The container of Claim 1 wherein the container is constructed from
a plastic film including an RF responsive layer and a non RF responsive layer.

6. The container of Claim 4 wherein the liquid in the second chamber
20 includes amino acids and the third chamber includes in an interior thereof a fiquid
including dextrose.

7. The container of Claim 1 wherein the openable seal includes
portions thereof that are permanent and do not open.

8. The container of Claim 1 wherein the liquid in the first chamber is
25 a lipid emulsion.

This Sheet Has Been Reﬂllaced
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5 chloride, the body—defining a chamber that includes . a |ipid cont ai ni ng

liquic" 12 A}Eﬁ t ai ner conprisitng: a body constructed fr

pl asti-c materi ﬂmm i ncl ude pol yvinyl chloride,
defining 10 at% ﬁﬂ’!gﬂlgnd second chanber; the fir
including a lipid ‘coftas | i quid; a second chanber i
that includes at | east one conponent selected fromthe gro

15 amno acids; dextrose; vitamns; and el ectrol ytes; and

| ocat ed between the first and the second chanbers. 13. TH

Claim 12 wherein the openable seal is a_H?eIabIe seal . 20
The container of Claim 12 including fthree separate ch
by two openabl e seals. 15. ‘The container of Caim 12 wher

first and second chanbers includes an access port to allom;se!nhfivn fluid

Qq

p-a—tlexi-ble
tTHS ISHEFT HAS BEEN

t  chRERICED

cLugimg et routd

4

SHrer

contai ner of
8% U199

her s separ at ed

in each of the

REP A EENTOSAERT
e

communi cation with the chanber. 25 16. A nethod for providing
nutrition to a patgent @oggntainémepragrisirdi & bodpiconstrueiedifrom a Alexiblenplastier

including at |eas chanbers, first chanber including a first lipid
cont ai ning | | GRS et Soesachipn ) REIPGR AGP BoYYRSHINg & eohreberibet 30
does not i ncl yeridesla IpidcoritiifinghRiider s bei ng separated by an openabl e seal

opening the seal between the first and second

—_——
—_—_—

—_—
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WO 98/ . PCT/ US97/ 15939 - 43 -
nmxing the first and second liquids within an interior of the container;
and adnumﬂ”m Itant liquid to a patient. 17. The nethod of Caim
16 wher "HHﬂulr,ﬁ 5 includes three chanbers and a third liquid in a
third chamfer.t 18. The*nethod of Claim 16 wherein the resultant liquid is
adm ni stered parenterally to the patient. 19. A nethod for providing
hyperalimentation to a 10 patient conprising the steps of: providing a

mul ti-chanbered container including a |liptd conponent, a dextrose
conponent, and an am no acid conponent, each of the conponents being housed
In a separate chanber of the nmulti-chanbered container; 15 m Xi ng
the conponent WEChAIMn interior of the container; and adm nistering a
resultant fluid to a patient. 20. The nethod of C aim 19 wherein the

resultant fluid is adninistered parenterally to a patient. 20 21.
A nethod for prodidi ng cohtgireridduding art intanios définirngoatdeasd two blearhbérsar e

111 ng one of e SiihsbeEBRs Cysirti 1A e Rplliod s BT =0 o cont 2l ners
filling a $eparate afsetdrel cHamtiee hsusing h liquit itiiptidde$ net incdudeyadipidno aci ds; -

filling a different t@%%g@%{{@ﬁgb%@dﬁ&g&%& WLHBL&leQ%éLtEQ%%’t and

providing the nul ti
access port connected to the first chamber and a second access port connected

to the second chamber, the first access port being constructed from a material not

including polyvinyl chloride.

N
10 2. The container of Claim 1 wherein the openable seal is a peelable
seal.

3. The container of Claim 1 wherein the second chamber includes at
least one component selected from the group consisting of dextrose, amino acids,
water, vitamins, and electrolytes.

15 4, The container of Claim 1 including three separate chambers
separated by two openable seals.
. 5. The container of Claim 1 wherein the container is constructed from
~ a plastic film including an RF responsive layer and a non RF responsive layer.
6. The container of Claim 4 wherein the liquid in the second chamber

20 includes amino acids and the third chamber includes in an interior thereof a liquid

including dextrose.

7.  The container of Claim 1 wherein the openable seal includes

portions thereof that are permanent and do not open.

8. The container of Claim 1 wherein the liquid in the first chamber is
25 a lipid emulsion. e
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30 “healthcare facility. 22. The nmethod of C aim 21 wherein the 4‘&%@
are filled substantially simultaneously. WO 98/ 10733 -
PCT/ US97/ 15939 - 44 - 23. “the method of O aim 21 wherein the agff
L] Vi’

are first filled Pﬁ'ﬁ t he con&v%ggmugéouwﬂm u%ngzglfmdzgi m 2
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(57) Abstract /

Containcrs and methods for storing medical solutions are 10
provided. More specifically, containers and methods for storing y /
components that are to be admixed together-to create a final
solution, one of the components comprising a lipid. In an ———

embodiment, a container including an interior defining at least
two chambers. The first chamber includes a lipid containing
liquid. ‘The second chamber includes a liquid that does not Y
include a lipid. The first and second chambers are separated ~

by an openable seal.
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