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BACKGROUND OF THE INVENTION
10 The present invention generally relates to a dual-
filled twin bag system, a package and a method for
forming a package. More specifically, the present
invention relates to a dual-filled twin bag including
dialysis solution in each bag wherein the twin bag is
15 used for administering dialysis solution to a patient
undergoing peritoneal dialysis.

It is, of course, generally known to store a
dialysis solution in a flexible plastic bag for use in
continuous ambulatory peritoneal dialysis (CAPD). The

20 dialysis solution is transferred from the bag to a
patient during a dialysis procedure. A second empty bag
is provided for draining liquid from a peritoneal cavity
of an individual undergoing peritoneal dialysis. In
conventional twin bag systems, the empty bag and bag

25 containing solution are interconnected by a set of tubing
that attaches to a tubing set that ultimately connects
to the patient catheter.

A solution bag, the bag containing the dialysis
solution, is generally completely filled and ready for

30 use after a sterilization procedure is performed. The
sterilization procedure iequires that the bag is oriented
on a sterilizing tray or other device to sterilize the
solution contained in the bag. Dde to the volume of



that attaches to a tubing set that ultimtely connects to the patient
catheter. A solution bag, the bag containing the dialysis solution, is
generally conpletely filled and ready for 30 use after a sterilization
procedure is perfornmed. The sterilization procedure requires that the bag
s oriented wong®éerilizing tray or other device to steri lpcgfRséiRess0! Ut i ON
contained in the bag. Due to the vol une of WO 97/ 4102

PCT/ US97/ 06919 -2- solution in the bag, sterilization is a time- consun1ng
process. That is, due to the volume of solution creating a wide profile of
the solution in the bag, heat penetration $o_effect conplete sterilization

of. the 5 solution, the bag and the tubing set is time-consumng. To
transport a solution bag, a drain bag, and a tubing set to a patient, the
conmbination is placed in an overpouch. The overpouch is designed in

order to accommpdate the three conponents. However, it is often 10
difficult and cunbersone to place the three conponents in an overpouch,

particul arly whegoihe: st iQdehs B. foéi@ﬂﬁlifa@_%h' gal Iayum@laeshzéumiéi@
tubing set often {gﬁééﬂ“ﬁ %ga%nigtt ue %veggoucqu%g %?eso{égfgn c eaggkgg
a wide profile of the solution in the bag, heat

penetration to effect complete sterilization of the

5 solution, the bag and the tubing set is time-~consuming.

To transport a solution bag, a drain bag, and a
tubing set to a patient, the combination is placed in an
overpouch. The overpouch 1is designed in order to
accommodate the three components. However, it is often

10 difficult and cumbersome to place the three components
in an overpouch, particularly when the method is
performed automatically. Namely, the tubing set often
is tangled with the overpouch or the drain bag during
placement into the overpouch. Furthermore, due to the

is profile obtained by filling a single solution bag, the
overall profile of a conventional twin bag product within
an overpouch tends to be bulky. This overall bulkiness
of a conventional twin bag product itself further
requires a correspondingly large shipping carton.

20 Additionally, substantial storage space 1s required in
the home or place at which an individual undergoes
peritoneal dialysis. The amount of packaging also
generates substantial trash to completely dispose of the
product, including the packaging of the product,

25 following use.

At the start of a typical cycle of CAPD, solution
is drained from the peritoneal cavity into the drain bag
through one line of the tubing set. After draining, a
frangiblea in another line of the tubing set from the

30 solution bag is broken to allow fluid communication
between soclution in the solution bag to be fecd to the
peritoneal cavity. Ofter, for physically or wvisually
impaired patients, the ifrangibles are difficult toc break.



pl acenent into the overpouch. Furthernore, due to the 15 profile
obtained by filling a single solution bag, the overall profile of a
conventional twin bag product within an overpouch tends to be bul ky. This
overal | bul ki ness of a conventional twn bag product itself further
requires a corwespseoh ngly | arge shipping carton. 20 AddiRCTAISATAH1
substantial storage space is required in the hone or place at which an

i ndi vi dual undergoes peritoneal dialysis. The anmount of packagi ng

al so generates substantial trash to conpletely dispose of the product,

i ncl udi ng the packagi ng of the product, 25- 3 - followi ng use. At the start
of, a typical cycle of CAPD, solution is drained fromthe peritoneal cavity
into the drain bag through one line of the tubing set. After draining, a

frangi ble in another line of the tubing set fromthe 30 sol ution bag
| s- broken to allow fluid comruni cati on between solution in the solution bag
to be fed to the peritoneal cavity. Oten, for physically or visually

i npai red patients, thhedditigi,bbascacelstd fnatitet fpodiridek.brealkddgd 641082
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a frangible in a tubing set may cause fibrin clots at the
ends of the broken frangible parts.

5 A need, therefore, éxists for an improved solution
container and associated tubing set, particularly for use
during a peritoneal dialysis procedure, which overcomes
the deficiencies known in other systems that use a
solution bag and a drain bag for administering a solution

10 to a patient and subsequently drain the soluticn to a
container.
SUMMARY OF THE INVENTION

The pfesent invention relates to a dual-filled twin

bag, a package including the bag and a method for forming

15 a package for administering a solution. More
specifically, the present invention relates to a twin-bag
package, particularly useful for administering a sclution
used in a peritoneal dialysis procedure. The package is
formed in such a manner to substantially reduce packaging

20 size requirements and to simplify the packaging
procedure.

To this end, the present invention provides a system
having a solution bag with an interior holding a dialysis
solution and a drain bag having an interior holding a

25 dialysis solution. A tubing set including a length of
tubing connects the solution bag and the drain bag.

In an embodiment, the dialysis solution in the
solution bag is identical to the dialysis solution in the
drain bag.

. 30 In an embodiment, the tubing set includes a coiled
length of tubing.

In an embodiment, the solution bag and the drain.bag
are constructed of flexible plastic material.



frangi ble may obstruct the fluid path. Moreover, use of a frangible in a
tubing set nmay cause fibrin clots at the ends of the broken frangible
parts. 5 A need, therefore, exists for an inproved sol ution
cont ai ner and associ ated tubing set, particularly for use during a _
peritoneal ay@lyadsse Procedure, which overcomes the defi Ci eRiriifsokgiotyn | N
ot her systens that use a solution bag and a drain bag for admnistering a
solution 10 to a patient and subsequently drain the solution to a
cont ai ner. SUMVARY OF THE | NVENTI ON The present invention relates to a
dual -filled twin bag, a package including the bag and a nethod for formng
15. . a package for adm ni stering a sol ution. Mor e
specifically, the present invention relates to a tw n-bag package,
particularly useful for administering a solution used in a peritoneal

di al ysis procedure. The package is fornmed in such a manner to substantially

reduce packagi ng 20 si ze requirenents and to sinplify the
packagi ng procedure. fhed L% n rovid s a system
havi ng a sol uti on bag, w %%Ieg'ﬁglant%rl o gmréd \é?f g‘ll&é)esso %

drai n bag haV|ngs%&P?%ﬂ%HW%ﬁh%ﬂﬂﬁﬁenﬁu 125 set. dlaly5|s solutlon A tublng
set including a | engtin ain terhiodjmennneche syetawinds an fiagtandnkbg grain

bag. In an embodigbila 408:idkal %5 SaSOolditd Ry i&uﬂ}? of coiled tubing
5 wherein the first length and the second length are
attached to form a multiple ring coil.
In an embodiment, a connector is attached to an end
of the tubing set.
In an embodiment, a cap encloses an end of the
10 connector attached to the end of the tdbing set. The
aforementioned cap may be steam permeable.
In an embodiment, the solution bag and the drain bag
are partially filled with the dialysis solution.
In an embodiment, the volumes of the dialysis
15 solution in the solution bag and the drain bag are
substantially equal.
In an embodiment, the tubing set is filled with a
gas.
In another embodiment of the present invention, a
20 packaged system is provided. The packaged system has a
first container having exterior walls defining an
interior wherein the interior includes a first solution.
A second container having exterior walls defines an
interior wherein the interior includes a second solution.
25 A tubing set is sandwiched between one of the exterior
walls of the first container and one of the exterior
walls of the second container wherein the tubing set
connects the first container to the second container.
In an embodiment, the exterior walls of the first
30 container and the second container sandwiching the tubing
" set are arranged such that the exterior walls are
substantially flush with respect to each other.
In an embodiment, a third container has an interior



solution bag is identical to the dialysis solution in the drain bag. 30

I n an enbodi nent, the tubing set includes a coiled length of tubing. In an
enbodi ment, the solution bag and the drain bag are constructed of flexible
plastic material . WO 97/ 41902

PCT/ US97/ 06919%e4741se2 an enbodi nent, the tubing set includes peCTaissd/y69i9s
solution within the tubing set. In an enbodi nent, the systemhas a first

| ength of coiled tubing and a second | ength of coiled tubing 5 wherein
the first length and the second length are attached to forma nultiple
ring coil. In an enbodi nent, a connector is @ttached to an end of the

tubing set. In an enbodi nent, a cap encloses an end of the 10

connector attached to the end of the tubing set. The aforenentioned cap may
be steam perneable. In an enbodi nment, the solution bag and the drain bag
are partially filled with the dialysis solution. In an enbodi nent, the

vol unmes of the dialysis 15 solution in the solution bag and the drain

bag are constructed and arranged to completely encompass the
first container, the second container and the tubing set.
In an embodiment, the tubing set includes a solution
therein.
5 In an embodiment, the tubing set includes a coiled
length of tubing.
In an embodiment, the first container and the second
container are constructed from flexible materials.
In an embodiment, the first solution of the first
10 container is identical to the second solution of the
second container.
In an embodiment, the solution of the first
container is a dialysis solution.
In an embodiment, the first and second solutions are
15 added to the first container and the second container
during manufacture of the first container and the second
container.
In an embodiment, the first container is a solution
bag used during a dialysis procedure.
20 In an embodiment, the second container is a drain
bag for use during a dialysis procedure.
In another embodiment of the present invention, a
method is provided for forming a package for use during
a peritoneal dialysis procedure. The method comprises
25 the steps of: providing a first container defining an
interior; providing a second container defining an
interior; connecting the first container and the second
container; and filling simultaneously and at least
partially the interiors of the first container and the
. 30 second container with a solution.
In an embodiment, a tubing set is provided including
a length of tubing to connect the first container and the
second container.



substantially equal. In an enbodi nent, the tubing set is filled with a gas.
I n anot her enbodi nent of the present invention, a 20 packaged systemis
provi ded. The packaged system has a first container having exterior walls
defining an interior wherein the interior includes a first solution. A

second cont aywFulveyi Ng exterior walls defines an interior phaidhgetse
I nterior includes a second solution. 25 A tubing set is sandw ched

bet ween one of the exterior walls of the first contai ner and one of the
exterior walls of the second container wherein the tubing set connects the
first container to the second container. In an enbodi nent, the exterior
walls of the first 30 cont ai ner and the second contai ner sandw chi ng
the tubing set are arranged such that the exterior walls are substantially
flush with respect to each other. In an enbodiment, a third contai ner has
an:interior WO 97/ 41902

PCT/ US97/ 06919 constructed and arranged to conpl etely enconpass the first

container, the secondzponii BRbodliedfie 4URhGaSUonthind? HHANiNEtan the

tubi ng set includes a,solution therein
9 qnterlor ig provided. The first container and the second

container are placed in the interior of the third
container.

5 In an embodiment, the tubing set is sandwiched
between an exterior wall of the first container and an
exterior wall of the second container.

In an embodiment, the first container and the second
container include substantially equal amounts of the

10 solution.

In an embodiment, a coiled length of tubing is
provided to connect the first container and the second
container. _

In another embodiment, the first container and the

15 second container are constructed from flexible materials.

In an embodiment, the solution in the first
container is a different solution from the solution in
the second container.

In an embodiment, the tubing set is filled with a

20 gas.

In another embodiment of the present invention, a
method is provided for administering a solution to a
patient. The method comprises the steps of: providing
a first bag having a portion of the solution therein;

25 providing a second bag having another portion of the
solution therein; connecting the first bag and the second
bag to provide fluid communication therebetween;
transferring the portion of the solution in the first bag
to the second bag; and feeding the solution in the second

30 bag to the patient.

In an embodiment, flow of solution into the first
bag following transfer to the second bag is prevented.

In an embodiment, the transferring and the feeding



5 I n an enbodi nent, the tubing set includes a coiled | ength of
tubing. In an enbodinent, the first container and the second container are
constructed fromflexible materials. In an enbodinent, the first solution
of the first 10 container is identical to the second solution of the
second cont ai M¥O97I0N enbodi ment, the solution of the firstPCTOIOZPAE s
a dialysis solution. In an enbodinent, the first and second solutions are
15 added to the first container and the second contai ner during

manuf acture of the first container and the second container. In an

enbodi nent, the first container is a solutiop bag used during a dialysis
procedure. 20 I n-an enbodi nent, the second container is a drain
bag for use during a dialysis procedure. In another enbodi nent of the
present invention, a nmethod is provided for form ng a package for use
during a peritoneal dialysis procedure. The nmethod conprises 25 t he
steps of: providing a first container defining an interior; providing a

second contai ner dgkknpagsSFmddBtindut G8RAGCAI PBakd¥bNfd.r st contai ner and
t he second cont ai ner; aid fillin Si”“|t%§%?“SEﬁ and %t Igast Eartiallg t he
interiors of the first tonfQi RBPAHET e volumes: 8fhd SCoHtaPhar 1% thea

sol uti on. first bag and the second bag are substantially equal.
In an embodiment, the solution is a dialysis
S solution.

In an embodiment, the solution in the first bag is
a different solution than a solution in the second bag.

In an embodiment, the tube connecting the first bag
to the second bag is filled with a gas.

10 It is, therefore, an advantage of the present
invention to provide a system, a package and a method for
packaging that includes dialysis solution in both a
solution bag and a drain bag.

Another advantage of the present invention is to

15 provide a system, a package and a method for performing
peritoneal dialysis that does not require the use of
frangibles.

Yet another advantage of the present invention is
to provide a system, a package and a method for

20 peritoneal dialysis that reduces the overall size and
profile of the package.

And, another advantage of the present invention is
to provide a system, a package and a method that
simplifies the sterilization procedure required for a

25 dialysis solution.

A still further advantage of the present inwvention
is to provide a system, a package and a method that
eliminates sticking in the bags, particularly the drain
bag, in which solution is not normally provided.

30 Moreover, an advantage of the present invention is
to provide a system, a package and a method that
increases heat penetration and reduces overall time
required for sterilization.



In an enbodi ment, a tubing set is provided including a length of tubing to
connect the first container and the second contai ner. WO 97/ 41902
6- In an enbodinment, a third container defining an interior
is provided. The first container and the second container are placed in the
interior of wberslee2 d container. 5 In an enbodi mpgtrrusedsere UbI Ng
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set i s sandw ched between an exterior wall of the first contai ner and an

exterior wall of the second container. In an enbodi nent, the first
contai ner and the second container include substantially equal amounts of
t he 10 solution. In an enbodi ment, a.cgiled |length of tubing is

provided to connect the first container and the second container. In

anot her enbodi nent, the first contai ner and the 15 second cont ai ner

ar e

constructed fromflexible materials. In an enbodi ment, the solution in the

first container
cont ai ner.

10

15

20

25

30

is a different solution fromthe solution in the second

Another advantage of the present invention is to
provide a system, a package and a method that eliminates
excess air in the overpouch.

Another advantage of the present invention is to

provide a system, a package and a method that eliminates

exXcess volume required in the overpouch.

Yet another advantage of the present invention is
to provide a system, a package and a method that uses a
smaller overpouch.

Still further, an advantage of the present invention
is to provide a system, a package and a method that
reduces cost of packaging.

And, another advantage of the present invention is
to provide a system, a package and a method that requires
a smaller shipping carton for shipping the same number
of packaged units thereby requiring less storage space
at a home or location of the user or patient.

Moreover, an advantage of the present invention is
to provide a system, a package and a method wherein each
bag experiences less stress during sterilization.

Yet another advantage of the present invention is
to provide a system, a package and a method that
eliminates the requirement for bag orientation during
sterilization.

A still further advantage of the present invention
is to provide a system, a package and a method that
allows separate storage of different solutions prior to
mixing and subsequent administration to a patient.

And, another advantage of the present invention is
to provide a system, a package and a method that stores
different solutions separately without wuse of a
frangible.

Still further, an advantage of the present invention



In an enbodi nent, the tubing set is filled with a 20 gas. | n anot her
enbodi nent of the present invention, a nethod is provided for adm nistering
a solution to a patient. The method conprises the steps of: providing a
first bag having a portion of the solution therein; 25 providing a
second bag havWe@741962 her portion of the solution therein; cORISOTHEI% he
first bag and the second bag to provide fluid comunication

t her ebetween; transferring the portion of the solution in the first bag to
t he second bag; and feeding the solution in the second 30 bag to the
patient. In an enbodi ment, flow of solution ignto the first bag follow ng
transfer to the second bag is prevented. In an enbodinent, the transferring
and the feeding WO 97/ 41902 _

PCT/ US97/ 06919 -7- are performed without using a frangible. In an

enbodi nment, the volunmes of solutions in the first bag and the second bag
are substantially equal. In an enbodinent, the solution is a dialysis 5

solution. In an enedi F@nprovides® Usysten,n 4 headkdgd HA@ bS method that
stores two components and/or solutions that are not
compatible during manufacturing and/or storage.

Moreover, an advantage of the present invention is

5 to provide a system, a package and a method for producing
a sterilized bicarbonate/dextrose solution for peritoneal
dialysis.

Additional features and advantages of the present
invention are described in, and will be apparent from,

10 the detailed description of the presently preferred
embodiments and from the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a plan view of an embodiment

of a dual-filled twin bag system of the present
15 invention.

Figure 2 illustrates a plan view of an embodiment
of the dual-filled twin bag system of the present
invention with one bag stacked atop another bag.

Figure 3 illustrates a cross-sectional view of an

20 embodiment of the dual-filled twin bag system of the
present invention with one bag stacked atop the other bag
with a coiled tubing set sandwiched between the bags
within an overpouch.

DETAILED DESCRIPTION OF THE

25 PRESENTLY PREFERRED EMBODIMENTS

The present invention relates to a system for
conducting peritoneal dialysis. More specifically, the
present invention relates to a system and a method for
which peritoneal dialysis may be performed in a

30 simplified manner.

Referring now to the drawings wherein like numerals
refer to. like parts, Figure 1 illustrates a dual-filled
twin bag system 1 of the present invention wherein each



a different solution than a solution in the second bag. In an enbodi nent,

t he tube connecting the first bag to the second bag is filled with a gas.
10 It is, therefore, an advantage of the present invention to
provi de a system a package and a nethod for packagi ng that includes

di al ysi s solwoisomenn both a sol ution bag and a drain bag. Aorssreenyant age
of the present inventionis to 15 provi de a system a package and a

met hod for perform ng peritoneal dialysis that does not require the use of
frangi bl es. Yet another advantage of the present invention is to provide a
system a package and a nethod for 20 _ pgritoneal dialysis that reduces
the overall size and profile of the package. And, another advantage of the
present invention is to provide a system a package and a net hod that
sinplifies the sterilization procedure required for a 25 di al ysi s
solution. A still further advantage of the present invention is to provide
a system a package and a nethod that elimnates sticking in the bags,

particularly thepdiai i Q@Quthﬂnv‘ﬂhﬁhlﬁ%h‘&'thfaslrp(ﬁad"qrznallgea@ g\é?g,gfn 20
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time interior of each of the bags 10,12. The bags 10,12
include apertures 17 from which the bags 10,12 can be
5 suspended as required during a peritoneal dialysis
procedure. During the manufacturing process of the
system 1, the solution 14 is, preferably, equally filled
and distributed in both the solution bag 10 and the drain
bag 12.

10 In a typical situation, prior to the present
invention, a drain bag is provided without solution
therein. However, in accordance with the principles of
the present invention, both the solution bag 10 and the
drain bag 12 are at least partially filled with solution

15 and preferably filled in substantially equal amounts.
As a result, walls (see Figure 3) of each of the bags
10,12 do not stick internally. That is, the solution 14
is held in the interior of the bags 10,12 between the
exterior walls 18 of each of the bags 10,12 such that

20 contact between the walls 18 is substantially eliminated,
thereby eliminating sticking between the walls.

Connecting the bags 10,12 is a tubing set 16. The
tubing set 16 includes ends connected to ports 19 of each
of the bags 10,12. The ports 19 provide fluid

25 communication between an interior of the bags 10,12 and
the tubing of the tubing set 16. A second port 21 may
also be provided on each or one of the bags 10,12. The
second ports 21 have a cap 23 providing selective access
to the interior of the bags 10,12. For example, it is

30 often necessary to sample a fluid within the bags 10,12
during or after a dialysis procedure. The fluid may then
be drawn from the second port 21 by a method known in the
art.



required for sterilization. WO 97/ 41902

PCT/ US97/ 06919 -8- Anot her advantage of the present invention is to provide
a system a package and a nethod that elimnates excess air in the

over pouch. Anot her advantage of the present invention is to 5 ‘Provide a
system a pache@e7/418e a net hod that elim nates excess vol ume PFEYSY/OS% n

t he overpouch. Yet another advantage of the present invention is to provide
a system a package and a nethod that uses a smaller overpouch. 10

Still further, an advantage of the present invention is to provide a
system a package and a nethod that reducesjgost of packagi ng. And, anot her
advant age of the present invention is to provide a system a package and a
nmet hod that requires 15 a smaller shipping carton for shipping the sane
nunber of packaged units thereby requiring | ess storage space at a hone or

| ocation of the user or patient. Mreover, an advantage of the present

I nvention is to provide a system a package and a net hod wherein each 20

bag experiences |ess stpgstdlihendadi@idddradlyi Blocess, the tubing set 16
is connected to both of the bags 10,12. Then, in a
preferred embodiment, the bags 10,12 via the tubing set
16 are filled with solution. A Y-connector 18 joins

5 respective ends of the tubing set 16 providing fluid
communication with each of the bags 10,12. A connector
20 terminates an end of the Y-connectcr 18. 1In turn, the
connector 20, is enclosed by a cap 22, preferably a
steam-permeable cap.

10 As illustrated, the tubing set 16 is in a coiled
shape. The coiled shape is maintained by fusing or
otherwise adhering the tubing set 16 at two junctions as
designated by the slightly thicker lines 24 in Figure
1. 1In addition to filling the bags 10,12 and the tubing

15 set 16 during manufacture, the connector assembly,
including the tubing set 16, the Y-connector 18 and the
connector 20, may also be filled. Further, the Y-
connector 18, in a preferred embodiment, is constructed
substantially identically symmetrical. As a result,

20 during filling of the solution bags 10,12 and the tubing
set 16, which takes place during manufacture, through the
Y-connector 18, a substantially equal volume of solution
is fed into each of the bags 10,12.

Referring to Figures 2 and 3, as illustrated, the

25 bags 10 and 12 are designed such that the coiled tubing
set 16 is sandwiched between both of the bags 10,12 when
filled with the solution 14. The sandwiched tubing set
16 situated between the bags 10,12 eliminates excess area
typically required in an overpouch 24 in which the bags

30 10,12 and the tubing set 16 are transported. As a
result, a smaller overpouch 24 tLhan used in conventional
twin bag systems may be. implemented. Additionally,
automatic overpouching is also simplified since the



Yet anot her. advantage of the present invention is to provide a system a
package and a nethod that elimnates the requirenent for bag orientation
during sterilization. 25 A still further advantage of the present
invention is to provide a system a package and a nethod that all ows

separate st oweowsmb2 di fferent solutions prior to m xi ng anccadjzsnssemnt
admnistration to a patient. And, another advantage of the present

i nvention is 30 to provide a system a package and a nethod that stores
different solutions separately without use of a frangible. Still further,
an advantage of the present invention _\Q 97/41902

PCT/ US97/ 06919 -9- is to provide a system a package and a nethod that
stores two conponents and/or solutions that are not conpatible during

manuf acturi ng and/ or storage. Moreover, an advantage of the present

I nvention is 5 to provide a system a package and a nethod for
producing a sterilized bicarbonate/dextrose solution for peritoneal

dialysis. Additie@sind aitUneS i8N BIRHALEEQ! dd i ERE Yverpouching
procedure, but merely the bags 10,12 themselves. That
is, the bags 10,12 prevent interference of the tubing set
16 with the overpouch 24 during the overpouching
5 procedure.

Still further, a smaller shipping carton (not shown)
may also be implemented due to the reduced profile
created using the bags 10,12 with the sandwiched tubing
set 16. The bags 10,12 are also packed horizontally in

i0 the shipping carton thereby substantially reducing the
size of the shipping carton. Horizontal placement of the
bags 10,12 allows the solution to be distributed
throughout the bags 10,12 rather than concentrated at the
bottom of the bag during vertical positioning of the bag

15 - during shipment. As a result, lower cost per product may
be achieved as well as lower shipping costs since more
cartons may be incorporated in each pallet. 1In addition,
less product storage space is required for a customer,
such as a peritoneal dialysis patient, and less trash is

20 discarded.

In addition, since each of the bags 10,12 includes
a volume of the solution 14 therein, a larger footprint
is created on a sterilizer tray during sterilization of
the solution 14 in the bags 10,12. A larger footprint

25 increases heat penetration and reduces overall time
required for sterilization. Further, since, in a
preferred embodiment, solution is contained in the tubing
set 16, sterilization is more effectively and more
quickly achieved. Further, lower exposure to heat may

30 also improve color of the solution and allow for a higher
pH solution to be implemented.

As shown in Figure 3, with solution 14 in each of
the bags 10,12, the profile of each of the bags 10,12



I nvention are described in, and wll be apparent from 10 the detailed
description of the presently preferred enbodi nents and fromthe draw ngs.
BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 illustrates a plan view of an
enbodi mrent of a dual-filled twin bag systemof the present 15

i nvention. Figerewapmel | ustrates a plan view of an enbodi mentPEHUIIH6NS

dual -filled twin bag system of the present invention with one bag stacked
atop another bag. Figure 3 illustrates a cross-sectional view of an 20
enbodi nent of the dual-filled twin bag systemof the present invention with
one bag stacked atop the other bag wth a.cgsl ed tubing set sandw ched

bet ween the bags within an overpouch. DETAI LED DESCRI PTI ON OF THE 25
PRESENTLY PREFERRED EMBCDI MENTS The present invention relates to a system
for conducting peritoneal dialysis. Mre specifically, the present

i nvention relates to a systemand a nethod for which peritoneal dialysis
may be perfornmed in a 30 sinplified manner. Referring now to the

drawi ngs wherein | gkeapedenal geigiter gbRetakpy paessgndtaur 8yl x| kuskraies a
dual-filled twin bag systemMh o ddle AES oMU I SIS Dos8flieny
filled with solution necessary for administration to a
patient during a dialysis procedure. In addition,
5 because both of the bags 10,12 are at least partially
filled and the coiled tubing set 16 1is placed
therebetween, orientation of the bags 10,12 during
sterilization is not necessary. In addition, each of the
bags 10,12 has less stress during sterilization since
10 both of the bags 10,12 are filled with the soclution 14.
In addition to the foregoing, due to the
configuration of the system 1, the use of frangible
assemblies is eliminated. That is, with both of the bags
13,12 at least partially filled with the solution 14, the
15 necessity for maintaining separated areas in which
solution does not flow until a frangible has been broken,
has been eliminated. As a result, patients are not
required to break a-frangible, and particulate matter
from breaking of the frangible which is often generated
20 and forced into the £fluid path during a dialysis
procedure is eliminated. In addition, fibrin clotting
is reduced.
In a preferred embodiment, the bags and tubing of
the tubing set of the present invention are manufactured
25 of a polyvinyl chloride (PVC) material. Alternatively,
the bags and tubing may be manufactured of an ultra low
density polyethylene. However, the bags 10,12 may also
be manufactured of other non-polyvinyl chloride (PVC)
materials, such as those materials taught and described
30 in commonly assigned, co-pending U.S. Patent Application
Serial Nos. 08/153,602 and 08/153,823, both of which
were filed on November 16, 1993, the disclosures of which
are incorporated herein in their entireties.



WO 97/ 41902
bag, a solution

The bags 10,12 include apertures 17 from which the bags 10,12 can be 5

PCT/ US97/ 06919 - 10 -
. ( on bag 10 and a drain bag 12, is at least partially filled
with a dialysis solution 14 within an interior of each of the bags 10, 12.

suspended awograwerred during a peritoneal dialysis proPeTiuSI®06919

During the manufacturing process of the systeml1l, the solution 14 is,

preferably, equally filled and distributed in both the solution bag 10 and

the drain bag 12.

10 In a typical situation, prior to

present invention, a drain bag is provided;ythout solution therein.
However, in accordance with the prlnC|pIes of the present invention, both
10 and the drain bag 12 are at least partially filled with

t he sol uti on bag
solution 15

and preferably filled in substantially equal anounts.

result, walls (see Figure 3) of each of the bags 10,12 do not stick
I's, the solution 14 is held in the interior of the bags

10,12 between the ext auidiouddl |hel8 Oluskasihedl Hadd s Mbebhghtish tal 20
contact between the walls

elimnating sti clé}ﬁ@ebetl\keéﬁ"t‘ﬁgwgf‘lt’g tfl(%lrﬂ%jc hﬁ‘(f; Fﬁ gﬁ%%h‘%“% 359

tubing set 16. The any other shape.

internally. That

10

15

20

25

30

To use the dual-filled twin bag system of the
present invention to administer solution to a patient,
following sterilization, one of the bags 10 or 12 is
suspended such that solutions can be drained from one of
the bags 10 or 12 to the other bag. After solution is
drained, the tubing of the tubing set 16 leading into the
solution or full bag 10 is clamped to prevent egress of
fluid therefrom.

Then, during a peritoneal dialysis procedure, the
peritoneum of a patient may be drained into the empty bag
12. After draining, the solution 14 in the solution bag
10 may be infused into the patient. This may be
accomplished by clamping the tubing leading to the bag
containing the drain fluid and subsequently unclamping
the tubing leading to the solution bag 10. Using the
system of the present invention, draining time from the
patient is substantially easicr and faster since the
drain bag 12 has been “pre-stressed” by already
containing solution. Therefore, draining into the drain
bag 12 is simplified with less resistance. Furthermore,
the method of administering the solution including
draining the peritoneum and infusing solution therein is
performed without the use of any frangibles. Patients
who are physically or visually impaired, therefore,
overcome complications associated with a conventional
twin bag system for a dialysis procedure.

Clamps for clamping the tubing leading to bags 10,12
may be of conventional design.

Preferably, the bags 10,12 are two liter or larger
bags constructed from polyvinyl chloride (PVC) material

t he

As a



tubing set 16 includes ends connected to ports 19 of each of the bags

10, 12. The ports 19 provide fluid 25 conmmuni cati on between an
interior of the bags 10,12 and the tubing of the tubing set 16. A second
port 21 may al so be provided on each or one of the bags 10,12. The second
ports 21 have WO®19B provi di ng sel ective access to the int AGIHSIYPHhe

bags 10,12. For exanple, it is 30 often necessary to sanple a fluid
wi thin the bags 10,12 during or after a dialysis procedure. The fluid may
then be drawn fromthe second port 21 by a nethod known in the art. WO
97/ 41902 - 15 - PCT/US97/06919 - 11 -

During the manufacturing process, the tubing set 16 is connected to both of
t he bags 10, 12. Then, in a preferred enbodi nent, the bags 10,12 via the
tubing set 16 are filled with sol ution. A Y-connector 18 joins 5
respective ends of the tubing set 16 providing fluid conmunication with
each of the bags 10,12. A connector 20 term nates an end of the Y-connector
18. In turn, the combtiromoBOPVE snateciadedh yrefaapddpnpPéCenabéyial is

st _ei’:m"aper meabl e capy lQuitilayer 3. ! Ugld at@thse hadydhi ng Seindfl i s,¢n a
corte polypropylene (Amoco PP 8411). The second layer is a

blend of ultra low density polyethylene (40% Mitsui
5 Tafmer TF BOl), polypropylene-ethylene copolymer (45%
Solvay Fortilene 4265), and styrene-ethylene-butylene-
styrene copolymer (15% Shell Kraton 1657). The third
layer is a blend of an ultra low density polyethylene
(40% Mitsui Tafmer TF BOl), polypropylene-ethylene-
10 copolymer (40% Solvay Fortilene 4265), acid modified
styrene-ethylene butylene-styrene copolymer (10% Shell
1924X), and fatty acid amide (10% Henkel MM TPX 16-159).
The overpduch 24 is further preferably constructed as a
two liter or larger bag using high-density polyethylene
15 {HDPE) or a CO, barrier film.

It will also be appreciated by those skilled in the
art that the present invention may be utilized as a
substitute for multiple chamber containers for mixing and
administering different peritoneal dialysis solutions.
20 By providing a single frangible within the tubing set 16
or clamping one section of the tubing set 16 prior to
£illing the bags 10,12, the bag 10 may be filled with one
solution and the bag 12 may be filled with another
different solution during manufacture. This may be
25 desirable where the combined solutions may be unstable
during long term storage or subject to degradation during
sterilization. Immediately prior to use by the patient,
the aforementioned clamp may be released, or the single
frangible broken, so that the two different solutions may

30 be mixed in one of the bags 10,12.
Alternately, the present invention may be utilized
as a substitute for multiple chamber containers for
different incompatible peritoneal dialysis solutions



shape. The coil ed shape is maintained by fusing or otherw se adhering the
tubing set 16 at two junctions as designated by the slightly thicker |ines
24 in Figure 1. In addition to filling the bags 10,12 and the tubing 15

set 16 during manufacture, the connector assenbly, including the

tubi ng set l@odraeeY- connector 18 and the connector 20, nmayrciesy7ioes$i || ed.
Further, the Y- connector 18, in a preferred enbodi nent, is constructed
substantially identically symretrical. As a result, 20 during filling
of the solution bags 10,12 and the tubing set 16, which takes place during
manuf acture, through the Y-connector 18, a,substantially equal volunme of
solution is fed into each of the bags 10, 15 Referring to Figures 2 and 3,
as illustrated, the 25 bags 10 and 12 are designed such that the coiled
tubing set 16 is sandw ched between both of the bags 10,12 when filled with
the solution 14. The sandw ched tubing set 16 situated between the bags

10, 12 elim nates excess area typically required in an overpouch 24 in which

t he bags 30 gﬂé hj)steﬁbb?g asetfrllﬁgfﬂfe,t r%ﬂgg@r t etgr sg.én

result, a snaller over ouc ed in Convention Qﬁgtens
may be i npl errenPBé(smaAo%P%qré‘ﬁéllpy Bk mawi Ee&f&%&éﬁhﬁg 1P3§ &iXdng
sinplified sinceealeh of the bags 10,12 with different solutions. Such

filling can be conveniently accomplished through ports

5 23. After filling each bag 10,12, it is ensured that the
tubing set 16 is free of fluid but filled with air or
another gas. Then, the tubing set 16 is positioned or
sandwiched between the bags 10,12, and the entire
assembly is put in an overpouch 24 as illustrated in

10 Figures 2 and 3. By thus sandwiching the tubing set 16
and packaging the set 16 and the bags 10,12 in the
overpouch 24, the two different solutions may be kept
separated until just prior to use. At the time of use,

the overpouch 24 may be opened and solution in one bag

15 may be drained into and thus mixed with the solution in
the other bag. Administration and use of the mixed
resultant solution can proceed as previously described.



12 -
but

WO 97/ 41902 PCT/ US97/ 06919 -
tubing set 16 is not encountered during the overpouchi ng procedure,
nerely the bags 10, 12 thenselves. That is, the bags 10,12 prevent
interference of the tubing set 16 with the overpouch 24 during the
over pouchi ng Syoems@dipcedure. Still further, a smaller shi ppipeynsesesen (not
shown) nmay al so be inplenented due to the reduced profile created using the
bags 10,12 with the sandw ched tubing set 16. The bags 10,12 are al so
packed horizontally in 10 t he shi pping carton thereby substantially
reduci ng the size of the shipping carton.- Hwri-zontal placenent of the bags
10,12 allows the solution to be distributed throughout the bags 10,12

rat her than concentrated at the bottom of the bag during verti cal
positioning of the bag 15 during shipment. As a result, |ower cost per
product may be achieved as well as | ower shipping costs since nore cartons
may be incorporated in each pallet. In addition, |ess product storage space

is required for a custoner, such as a peritoneal dialysis patient, and | ess
trash is 20 di scatdahl dry addikieRs §éP&et€s13&Jh s 332804 10,12
I ncl udes a vol une of the solutlon 14 therern ar ger otprlnt I's created
on a sterilizer tray during sterilizatio e solution 14 in the bags
10, 12. A largerf c@ot Priiviil | pextrose | sodium Sodium | NaCt nacl, CaCl, | Varget
fydrous | Bicarbonate | Lactate 68,0 -2H,0 pH range
5 1 i 8.5% 0.0mEq/L 0.0mEq/L | 0.0g/L | 0.1g/L 0.508 | System
g/L 182:
4.0-5.0;
System
3:
approx.
2
2 I8 0.0% 4.29L or | 3.3 {10.76 |o0.0p/L |O0.0 System
50mEq/L or g/l g/L 182
Bicarbonate | 30mEg/L 7.0-7.7;
Lactate Systen
3:
approx.
9
Target 2L 4.25% 2.19/\ or 1.680/1. |5.38 | 0,05 0.254 | 7.0-7.8
Resul tant 25mEq/L or g/L g/L or g/L or
Solution B8icarbonate | 15mEq/L 0.5 3.5
Lactate mEq/tMg | mEq/L
Ca
10
Three different systems were produced as follows:
Table 2
Systam Container Overpouch Solution Solution
15 No. Material Material No. ¥’s No. 2°'s
Target pit Range | Target pH Range
1 Non PVC co, 4.0-5.0 7.0-7.7
Barrier Film
2 pve co, 4.0-5.0 7.0-7.7
Barrier Film
3 Non PVC HDPE about 2.0 about 9.0
20 In an exemplary test of the present invention,
batches of solutions 1 and 2 (See Table 1 for
descriptions) were mixed and pH was adjusted, if



25

sterilization. Further, since, in a preferred enbodi nent,
contained in the tubing set 16,

i ncreases heat penetration and reduces overall tinme required for

qui ckly achieved. Further, |ower exposure to heat may 30
col or of thevest4mdnn and all ow for a higher pH sol ution tecoassymgbenent ed.
"As shown in Figure 3, with solution 14 in each of the bags 10,12, th
profile of each of the bags 10, 12 WO 97/ 41902

PCT/ US97/ 06919 -

al so

solution is
sterilization is nore effectively and nore

i mprove

e

13 - creates a height generally designated by X that is

substantially less than a profile of a hagganmletely filled with solution

necessary for admnistration to a patient

during a dialysis procedure.

In addition, 5 because both of the bags 10,12 are at |east partially
filled and the coiled tubing set 16 is placed therebetween,
orientation of the bags 10,12 during sterilization is not necessary.

addi ti on,

10
to

t he

both of theckagsr}p. ¢ ehe €dtded Mirdded hampql Weiqfdr44

of frangible

Hydroxide) or CO,{g) (Carbon Dioxide gas).

The p

In

each of the bags 10,12 has less stress during sterilization since

gdition

! : liﬂe
. [
foregoifds aaf¥€ed Quith hciOMhL U0t OF; OGS Sato%m(sbdgﬁg use

H

adjustment with NaOH or HCL changed the electrolyte
5 composition slightly from the target resultant solution
(See Table 1). However, the amount of NacCl may be
modified in the formula to compensate for these pH

adjustors.

After mixing, approximately one liter of each of

10 solutions 1 and 2 was filled into separate two liter
bags. The bags, sets and overpouches were then assembled
together. The overpouches were sealed. The bags were then

steam sterilized using a cycle required for two liter

bags. Some bags were assembled as set forth above, but

15 were not steam sterilized. These bags were considered

pre-sterilized bags.

The containers and resultant solutions

were

chemically tested. The results of those tests are as

follows:



assenblies is elimnated. That is, with both of the bags 10,12 at |east
partially filled with the solution 14, the 15 necessity for

mai ntai ning separated areas in which solution does not flow until a
frangi bl e has been broken, has been elim nated. As a result, patients are
not required wodmpek a frangible, and particulate matter frmcuisswedotng of
the frangible which is often generated 20 and forced into the fluid
path during a dialysis procedure is elijginated. In addition, fibrin

clotting is reduced _ln a preferred enbodinent ihe bags and tubipg of the
tubi ng set of ;'t;‘e"_prlesant i hvgntj on gre rrfmufact red B5 ofj al pgl Wyvi nyl
chloride(PVC)._‘ggc}'_‘eria. Aterhntively hg bpg nd}t gbi hg|mgy pe
manuf act ur ed OfEQi'f" g8 |lDpeden Sl |do getah)& ehe . Hoyeder | S e _bags 10, 12
may al so be mah#¥actlus &8 lof | ot|Fer = hor-BbFywi[i] = ¢ of | dd ~ PYCF jreaf 81l s,
such as those paterijal 5 tlaupht ahd dgscli peq 3P n jcopmpnlly hsgi dned,
co-pending U. § '-@Erent Ad cqtipnisqripl [Ngs, |, 108/ 153,160p dnd OB/ 154, 823,
both of which hgr@g i%a& Novender (36} 819933 | Bire |di 38 osu‘r:ea;ﬂocf \A\ki%h are
incorporated hpre¥ @] tHA FZamj v efilas| ~1 2 g o7 41900 | B[ 2] ~12]2 ]~ |
PCT/ US97/ 06919} ::14-
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Al though the illustrated bags are rectangular in shape, it should be
under st ood that the bags could al so be any other shape. To use the

dual -filled twin bag systemof the 5 present invention to adm nister
solution to a patient, following sterilization, one of the bags 10 or 12 is
suspended s sol utions can be drained fromone of t { or

to the othe?ﬁ%gz. ter solution is drained, the tubing ofqﬁﬁhﬂ?ﬁgéng set
16 leading into the 10 solution or full bag 10 is clanped to prevent
egress of fluid therefrom Then, during a peritoneal dialysis procedure,
the peritoneum of a patient nmay be drairsed 4 nto the enpty bag 12. After
draining, the solution 14 in the solution bag 15 10 may be infused
into the patient. This may be acconplished by clanping the tubing | eading
to the bag containing the drain fluid and subsequently uncl anpi ng the
tubing leading.to the solution bag 10. Using the system of the present
invention, draining time fromthe 20 patient is substantially easier
and faster since t hen deabbke bhg the ﬁ@dlbﬂeng"abbre&i&ﬁmhﬂﬁ'dﬁteahkeady

contai ni ng sol b'QrNoﬂ_é‘edi@!féE@ed dr@m'—nﬂahBEEaEhﬁnﬂéa'&ab

simplified with | reSJ Furt hernpre of "a nlnlsterlng
the sol ution i W8P §5¢n (iﬁ%%ﬁﬁrng Fﬂ%gper%?%ﬁﬂﬁuﬁ@nﬂ?ﬁqﬂﬁuslng sol ution

therein is permBqﬁhd-mmuﬂdquuheaMentlefﬁqrfreﬂ@pﬁﬂ#&haﬂ&ﬁﬂd&%ﬁstotal
CO;, and SHMF = 5-hydroxymethylfurfural.

It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the
art. Such changes and modifications may be made without
departing from the spirit and scope of the present
invention and without diminishing its attendant advantages.
It 1is, therefore, intended that such changes and
modifications be covered by the appended claims.



who are physically or visually inpaired, therefore, overcone conplications
associated with a conventional twin bag systemfor a dialysis procedure. 30
Clanps for clanping the tubing | eading to bags 10,12 nmay be of conventi onal
design. Preferably, the bags 10,12 are two liter or |arger bags constructed
from pol yvi nywaswdasazde (PVC) nateri al WD 97/ 41902 089706919

PCT/ US97/ 06919 - 15 - and/or non-PVC material. A preferred non-PVC materi al
is amltilayer film The first layer is made of pol ypropyl ene (Anbco PP
8411). The second layer is a blend of uItrq | ow density pol yet hyl ene (40%

Mtsui 5 Taf mer TF BO1), pol ypropyl ené-et hyl ene—cepolyner _(45% Sol vay
Fortil ene 4265), and styrene-ethyl ene-butyl ene- styrene copol yner (15%

Shel | Kraton 1657). The third layer is a blend of dpiﬂ u. ﬂ [
pol yet hyl ene (40% M tsui Tafrmer TF BO1l), pol ypropylje *Imm "mu ﬁ[mmy
copol'ymer (40% Sol vay Fortil ene 4265), acid nodified sfyrbnéleﬁhyhene

butylene-styrengggggﬁiﬁggr (10% Shel | 1924X), and fatty acid am de (10%
Henkel MM TPX 167 5 e overpouch 24 is further preferably constructed

as a two liter ot-|aryepebitpnesiinginilynidengstgm peinpisingne

a solution bag having an interior holding a dialysis
solution;

a drain bag having an interior holding a dialysis
solution; and '

a tubing set including a length of tubing wherein the
tubing set connects the solution bag and the drain bag.
2. The peritoneal dialysis system of Claim 1 wherein the
dialysis solution in the solution bag is identical to the
dialysis solution in the drain bag.
3. The peritoneal dialysis system. of Claim 1 wherein the
tubing set includes a coiled length of tubing.
4. The peritoneal dialysis system of Claim 1 wherein the
solution bag and the drain bag are constructed of flexible
plastic material.
5. The peritoneal dialysis system of Claim 1 wherein the
tubing set includes a dialysis solution within the tubing
set.
6. The peritoneal dialysis system of Claim 1 further
comprising: |

a first length of coiled tubing; and

a second length of coiled tubing wherein the first
length and the second length are attached to form a
Imultiple ring coil.
7. The peritoneai dialysis system of Claim 1 further

- comprising:

a connector attached to an end of the connector.
8. The peritoneal dialysis system of Claim 7 further
comprising:

This Sheet Has Been Replaced




15 (HDPE) or a COerr] barrier film It will also be appreciated by
those skilled in the art that the present invention nmay be utilized as a
substitute for nmultiple chanber containers for m xing and adm ni stering
different peritoneal dialysis solutions. 20 By providing a single
frangi bl e wWigdbiubdae tubing set 16 or clanpi ng one secti onpetubimesiwbi ng
set 16 prior to filling the bags 10,12, the bag 10 may be filled with one
solution and the bag 12 may be filled with another different solution
duri ng manuf acture. This may be 25 desi rabl e where the conbi ned

sol utions may be unstable during |ong-t@em-storage or subject to
degradation during sterilization. Imrediately pri atient,
t he af orenmentioned clanp may be rel eased, or the armmgmiumm aIFroken,
so that the two different solutions nmay 30 be m xed in ®nes of* t he bags
10, 12. Alternately, the present invention may be utilized as a substitute
for multiple chanber containers for different inconpatible peritonea

di al ysis sol uti onsa capDedzl4$908 an end of the tubing set.

PCT/ US97/ 06919 - l@ne %EEQH&eéF%l@?SQE §y§fé¥ﬁ‘%p|(ﬂa1ﬁ4 3" RhePEif! PR Ar

physi cal obstQ%FtE%nsteah§pg%%eaglacconpl|shed by filling

10. The peritoneal dialysis system of Claim 1 wherein the
solution bag and the drain bag are partially filled with
the dialysis solution. -
11. The peritoneal dialysis system of Claim 1 wherein
volumes of the dialysis solution in the soclution bag and
the drain bag are substantially equal.
12. The peritoneal dialysis system of Claim 1 wherein the
tubing set is filled with a gas.
13. A packaged system comprising:
a first container having exterior walls defining an
interior wherein the interior includes a first solution;
a second container having exterior walls defining an
interior wherein the interior includes a second sclution:
and
a tubing set sandwiched between one of the exterior
walls of the first container and one of the exterior walls
of the second container wherein the tubing set connects the
first container to the second container.
14. The packaged system of Claim 13 wherein the exterior
walls of the first container and the second container
sandwiching the tubing set are arranged such that the
exterior walls are substantially flush with respect to each
other.
15. The packaged system of Claim 13 further comprising:
a third container having an interior constructed and
arranged to completely encompass the first container, the
second container and the tubing set.

AT



each of the bags 10,12 with different solutions. Such filling can be
conveni ently acconplished through ports 5 23. After filling each bag
10,12, it is ensured that the tubing set 16 is free of fluid but filled
with air or another gas. Then, the tubing set 16 is positioned or

sandw ched betywootsjose bags 10,12, and the entire assenbly | pCRUSYH089®ON
overpouch 24 as illustrated in 10 Figures 2 and 3. By thus sandw chi ng
the tubing set 16 and packagi ng the set 16 and the bags 10,12 in the
overpouch 24, the two different solutions may be kept separated-unti—just

prior to use. At the tinme of use, the overd®ouch 24 nay be opened and
solution in one bag 15 may be drained into and thuse\mm““n U“ ﬂrl“‘
solution in the other bag. Admnistration and use of th

solution can proceed as previously descri bed. WD 97/ 41902

PCT/ US97/ 06919 - 17 - Exenplary solutions were tested as follows: Table 1
Sol'n Vol . Dextrose Sodi um Sodi um MaCl

MyCl [err] thc [Bre [packapgdgaystem afuSlaim B T ashsgeanethe Lalhiatge set

.6H err] O indth@és | diapHd isA’@2ubion therdin. 8. 5%
g&ngq/L 9 Onﬁgglpacka%eggé§stem oflgialm 13 whereln thesggglng gé%

includes a coiled length of tubing.
18. The packaged system of Claim 13 wherein the first
container and the second container are constructed from
flexible materials.
19. The packaged system of Claim 13 wheréin the first
solution of the first container is identical to the second
solution of the second container. '
20. The packaged system of Claim 13 wherein the first
solution of the first container is a dialysis solution.
21. The packaged system of Claim 13 wherein the first and
second solutions are added to the first container and the
second container during manufacture of the first container
and the second container.
22. The packaged system of Claim 13 wherein the first
container is a solution bag used during a dialysis
preocedure.
23. The packaged system of Claim 13 wherein the second
container is a drain bag for use during a dialysis
procedure.
24. The packaged system of Claim 13 wherein the first
solution is a different solution from the second solution.
25. The packaged system of Claim 13 wherein the tubing set
is filled with a gas. .
26. A method for forming a package for use during a
peritoneal dialysis procedure, the method comprising the
steps of:

providing a first container defining an interior:;

Sheet Has Been RTlaced
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4.0-5.0;, System 3: approx. 2 2 1L 0. 0% 4.2g/L or

3.369/L 10.76 0.0g/L 0.0g/L 0.0 System 50nEq/ L or

g/ L g/L 19%: Bicarbonate 30nmEq/ L

7.0-7.7; Lactate System 3: appr ox.

Tar get wo9ra1902 4. 25% 2.1g/L or 1. 689/ peTrUs9rmes

0. 05 0. 254 7.0-7.8 Resultant , . 2 q/ L

or g/ L g/L or g/L or Solution

Bi car bonat e | S5mEq/ L 0.5 3.5 Lactate

nEq/ LMy nEq/L Ca Three different systass were prod - . _Table
2 System Cont ai ner Over pouch Sol ution

Sol ution 15 No. Mat eri al : uw E'm”m””m

No. 1's No. 2's Target pH Range Tar get \

Non PVC cqerr] , 4.0-5.0 ?.087.7
Barrier Film2 ... PVC Cderr] 4.0-5.0
7.0-7.7 Barrier Filpf@viding a sedimd Rv@tainer definindH@ERE interior;

about 2.0 codéiti®y O the first container and the second

container; and
filling simultaneously and at least partially the
interiors of the first container and the second container
with a solution.
27. The method of Claim 26 further comprising the step of:
providing a tubing set including a length of tubing to
connect the first container and the second container.
28. The method of Claim 26 further comprising the steps
of:
providing a third container defining an interior; and
placing the first container and the second container
in the interior of the third container.
29. The method of Claim 27 further comprising the step of:
sandwiching the tubing set between an exterior wall of
the first container and an exterior wall of the second
container.
30. The method of Claim 26 wherein the first container and
the second container include substantially equal amounts of
the solution.
31. The method of Claim 26 further comprising the step of:
providing a coiled length of tubing to connect the
first container and the second container.
32. The method of Claim 26 wherein the first container and
the second container are constructed from flexible
materials.
33. The method of Claim 26 wherein the solution in the
first container is a different solution from the solution
_\
This Sheet
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20 In an exenplary test of the present invention,
batches of solutions 1 and 2 (See Table 1 for descriptions) were
m xed and pH was adjusted, if WO 97/ 41902

PCT/ US97/ 06919 - 18 - necessary, to the target ranges. \Wen required, the
pH was adj ust swbewdipo2HCl (Hydrochl oric Acid), NaCOH (Sodi um HpCYUGSK78619 or
Cderr](g) (Carbon D oxide gas). The pH adjustnment with NaCH or HCL
changed the electrolyte 5 conposition slightly fromthe target

resultant solution (See Table 1). However, the anmount of Nad may be
nmodified in the formula to conpensate for 25hese pH adjustors. After nixing,
approximately one liter of each of 10 solutio ﬂllled into
separate two |liter bags. The bags, sets and over.p:l:ﬂnwmmumua assenbl ed
t oget her. The overpouches were seal ed. The bags were fheh steadm Sterilized
usi.ng' a cycle required for two |liter bags. Sonme bags were assenbl ed as set
forth above, but_15 re not _steamsterilized. These bags were

consi dered pre-steri I?}Fe&‘eﬁgﬁg ofrfelaimy f’aFHERREY GoRPTiELRY(EhA SteHl 6 ons
were chenical | y testefillimg téeultubing sabswitlestix.are as

35. A method for administering a solution to a patient,
the method comprising the steps of:

providing a first bag having a portion of the solution
therein;

providing a second bag having another portion of the
solution therein;

connecting the first bag and the second bag to provide
fluid communication therebetween;

transferring the portion of the solution in the first
bag to the second bag: and

feeding the solution in the second bag to the patient’
36. The method of Claim 35 further comprising the steps
of:

draining spent solution from the patient into the
first bag prior to feeding the solution in the second bag
and

preventing flow of solution into the first bag
following transfer tc the second bag.
37. The method of Claim 35 wherein the transferring and
the feeding are performed without using a frangible.
38. The method of Claim 35 wherein the volumes of
solutions in the first bag and the second bag are
substantially equal.
39. The method of Claim 35 wherein the solution is a
dialysis solution.
40. The method of Claim 35 wherein the solution in the
first bag is a different solution than a solution in the
second bag.

—
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fol | ows: WO 97/ 41902

PCT/ US97/ 06919 -19- [err] WD 97/ 41902

PCT/ US97/ 06919 - 20 - In table 3, the foll ow ng abbreviations were used: ND
= None detected; MSU = Manostat Unit; nm = nanoneter; mml/L =

mllimol/litgh, W = inches of nercury; nEq/L = mIIiequiI\a%@? yter;
ctCJerr] :‘ggl’g?:u ated total CJerr], and 5HVF = 5-hydroxynet hyl fur %Jral.
It should be understood that various changes and nodifications to the

presently preferred enbodi ments described herein w H—be—-apparent_to those
skilled in the art. Such changes and .nagi Li cati ons H'Ei’!be made wit hout

departing fromthe spirit and scope of the present I”"I mg ljm“l out
dimnishing its attendant advantages. It is, there t hat

such changes and nodifications be covered by t he appended cl'ai s

41. The method of Claim 35 further comprising the step of:
filling a tube connecting the first bag to the second
bag with a gas.
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21 WE CLAIM 1.

A packaged system conprising: a first container

exterior walls defining an interior wherein the 5

first solution,

set

the first container
havi ng exterior walls defining an interior wherein the interior
second sol uti owootigmesecond cont ai ner
sandwi ched between one of the exterior walls of the first 10
and one of the exterior walls of the secon
i ncl udes conti nuous,
container to the second contai ner,

uni nterrupted tub

g

i ncluding a port;

I ncluding-a port;

interior

havi ng
i ncl udes a

a second cont ai ner

i ncl udes a
and aansTesIet
cont ai ner
ont ai ner wherein the tubing

t hat connects the first

t he_tubing conprising a first |ength of

~coiled tubing attaches to tde p@et of ﬁhe first centai ner and a second

| ength of coiled tubi attached\to thg\port of the second container, the
first and second £3 engl hs of coil ubi ng Yeing attached to forma
multiple ring coil,\the part/s of Ahe fil\rxt And secand containers and the
tubi ng not cont ai niAg-any olSIir ugtli Aangibrgs, To preyent the ow of
the first and secgpnd ‘sol|utifQ T-A fl fhel fir angsse¢pnd
containers. 20 20 wac = (Ml wherei @t he
exterior walls of Eﬂfi?@&' ' nt ai erﬁgﬁnd i|€hi ng
the tubing set ar\gk anged, s t arek§§§§ta ally
flush with re gt gchlot Negr/ /3. em f§\ ai A L
further conprising:|35 a thi VARG an $nt g70f
constructed and d(‘ 1 to/gofmpl etely | Nr ¢ont ai -/LEB
second cont ai ner la B A F
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tubi ng set. 4. The packaged systemof Claim1 wherein the tubing set

I ncl udes a 30 di alysis solution therein. 5. The packaged system of
Claim 1 wherein the tubing set includes a coiled | ength of tubing. 6.
The packaged systemof Claim1l wherein the first container and the secon
contai ner are WordMIeted fromflexible materials. 7. The BSIAISAH06a19
systemof Claim1l wherein the first solution of the first 5 cont ai ner
is identical to the second solution of the cond contai ner. 8. The
packaged system of Claim1l wherein the first solution of the first
container is a dialysis solution. 10 9. The packaged system of
Claim1l wherein the first and second solutions are added to the first

cont ai ner and the second contai ner during nmepnufactyre of the first

contai ner and the second container. 10. The pack@yed systemof Claim1l
wherein the first container is a 15 ion” used during a
di al ysis procedure. 11. The pac 4 & ; i ein the second
container is a drain bag for use ring L{aﬂ ':;T‘ durg\\20 12.
The packaged systemof Caiml rein the fiiy gt gol ution iswg)di ffﬁ:%ent
solution fromthe second sol uti JiorEERE FHET Ctaifi 1
wherein the tubing set is filled See2 I
- X L _.20
FIG.2 e
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14. A packaged system conprising: a first confal ngipidaERENPEHEETSe! | 86ng

an interior Wlnerel n the interior includes a fir tnwséﬁ ti: pa B&j Li.kStpaced ..
cont ai ner inc uﬁu cond contai ner | I s | AR
rncert o wner o AIBIRAIINFMIR: or Frcrgges” mﬂ é“;‘ i
cont ai ner includi*ng®a ‘port, sthe ports of e f| """ @E@d """
being free of any obstructions or frangi bI es; soI on"'é d the ™

second sol uti on \geEARE: the sane conponents; a d 23 a tua ng
sandwi ched between one of the walls of the firsi PAREaPHREG :;g--ﬂa[tim

wal I s of the second contai ner wherein the tubing set connects the port of
the first contaiper tQphé& ggrspstg,fn ohfprisiggond contai ner wi thout any
obstructions or frangi BI es and lows for the free flow of first solution
to the 5 second &8t &PW@F‘%HG‘"B%GX@EE’OWG"%‘&?W"IQO?P interiar wherein the

container.s 15.  intbigr iRBLHEHS tlrst ¥SILEA, He firstdomalier inbludiey a porkpr i sing: a
third container having an interior constructed and arranged to co lLetely

enconpass the first cdfeeansesontaingr havingexterianwalls defiging anipterigr whek ereinp; ng

set. 16. A cl GhgGhtBAGHAGIEIEsSY S6IMY &b, %hé Becdhd dontdinérandiading & poatyi Ng
wal s defining an interior wherein the interior includes a first solution,

the first cont alﬁ'ﬂgf including a port; 15 a second contai ner
having wal I's defini nga aibingé&t’dafwiohéd BétivebR®ne of the exterior walls of the first
10 container and one of the exterior walls of the second container wherein the

tubing set includes continuous, uninterfupted tubing that connects the first
container to the second container, the tubing comprising a first length of
coiled tubing attached to the port of the first container and a second length of
coiled tubing attached to the port of the second container, the first and second
15 lengths of coiled tubing being attached to form a muiltiple ring coil,

the ports of the first and second containers and the tubing not
containing any obstructions or frangibles to prevent the flow of the first and
second solutions between interiors of the first and second containers.

20 2. The packaged system of Claim 1 wherein the exterior walls of the first
container and the second container sandwiching the tubing set are arranged
such that the exterior walls are substantially flush with respect to each other.

3. The packaged system of Claim 1 further comprising :

25 a third container having- an interior constructed and arranged to
completely encompass the first container, the second container and the
tubing set.

4, The packaged system of Claim 1 wherein the tubing set includes a
30 dialysis solution therein.

5. The packaged system of Claim 1 wherein the tubing set includes a
coiled length of tubing.




Interior includes a second solution, the second container including a port,
the ports of the first and second containers. being .free of any obstructions

207 0 e i g set sanaw ched betusen one of | NN M| AARHN <°of

the first container and one of the exteri wal | s of t*hec¢sekontl cont*ai ner
wherein the tubing set connects the first container to the second

cont ai ner, the jubing bei fre t] . O a4 angi bl.es, t ubi ng
being filled wi %‘h galhd 8?%89@&?5%’98{)%5’#&‘%’ﬁ%‘r’i‘d{hSef[!%n%"gd’l?%ﬁ%d}r@ef rom
bei ng uni nt ent i ssteht gontained ar&?éonsifucted Trom flexibleamattrigigst em of C ai m 16
further conprising: a third container having an interior constructed and

arranged to conpletely enconpass the first container, the second contai ner
and the tubing Bet. 3¥be plckagedisysteacifaClaitn 4 weiereindlie Dishisolutieh ehthedirst t he

of Gl m 16 whebATANEHE infE e geohd shifiniirine dgbond ARERECTRIE DYPLET

di al ysi s sol ution. The packaged system of Claim 16 wherein the

20.
21" The: packefed oJF EHCISRRE IR GRS « Uheall oo KNt BoREGH SEMETR

a gas. container is a dialysis solution.

10 9. The packaged system of Claim 1 wherein the first and second
solutions are added to the first container and the second container during
manufacture of the first container and the second container.

10. The packaged system of Claim 1 wherein the first container is a
15 solution bag used during a dialysis procedure.

11.  The packaged system of Claim 1 wherein the second container is a
drain bag for use during a dialysis procedure.

20 12. The packaged system of Claim 1 wherein the first solution is a
different solution from the second solution.

13.  The packaged system of Claim 1 wherein the tubing set is filled with a

gas.
25
14. A packaged system comprising :
a first container having walls defining an interior wherein the interior
includes a first solution, the first container including a port,
a second container having walls defining an interior wherein the
30 interior includes a second solution, the second container including a port, the

ports of the first and second containers being free of any obstructions or
frangibles;
the first solution and the second solution comprise the same

components; and

4
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22. The packaged system of Caim 16 wherein the nmeans_includes a clanp.

]iLO 23, o The packag;ad system of C aim 16 wherein the neans includes a
rangi bl e. WO 97/ 41902 m

PCT/ US97/ 06919 - 25 - 34. The nethod of C.aim 27 furt "mmm"u"mw
step of: filling the tubing set with air.285. A nethod*fof ddni™i Stering a

fsoI uti gn to a patient, the nethod corrpri sing the steps of: providing a

i rst bag having a por Lon of .t .on therei.n. .. L i d bag
havi ng anot her porti o %"&%séﬁmafﬁ%“ﬁs?%%‘? ggctﬁﬁH@@?%@e{ﬁ%&%ﬁé&%bag
and t Pe secondhbﬂ@l ore ofthe madls bf thedsecomdrtoritainer whereinethe hesingeset;connects
transferring t orti o he sol u n.in t e ond
bag; and feedi n %Qm @ﬁ'cPWapﬁléEos@&ﬁ.?at #;Eetsséfq?eg‘%g? {1%:‘ '91 E%ﬁxfhe

met hod of Q ai m&ﬁstrhuﬂldrisecrr freogibléssanch alidwes for dhps freé ﬂoﬂroflfmstrsylutpartb thel uti on

) fromthe pgl t entse'c%g cglh}(aainer and the second solution to the first container.

15.  The packaged system of Claim 14 further comprising :
a third container having an interior constructed and arranged to
completely encompass the first container, the second container and the
10 tubing set.

16. A closed packaged system comprising :
a first container having walls defining an interior wherein the interior
includes a first solution, the first container including a port;

15 a second container having walls defining an interior wherein the
interior includes a second solution, the second container including a port, the
ports of the first and second containers being free of'any obstructions or
frangibles; '

the first and second solutions are different solutions; and

20 a tubing set sandwiched between one of the exterior walls of the first
container and one of the exterior walls of the second container wherein the
tubing set connects the first container to the second container, the tubing
being free of obstructions or frangibles, the tubing being filled with gas for
preventing the first and second solutions from being unintentionally mixed.

25
17. The packaged system of Claim 16 further comprising :

a third container having an interior constructed and arranged to
completely encompass the first container, the second container and the
tubing set.

30
18.  The packaged system of Claim 16 wherein the tubing set includes a
dialysis solution therein.
19.  The packaged system of Claim 16 wherein the first solution of the first
35 container is a dialysis solution.
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first bag 5’rior to feeding the solution in the sécow and preventing
flow of solution into the first bag follow ng transfer tothe-second bag.

37. The nethod of C aim 35 wherein the transferri ng m’r"ﬁ@ f eedi ng are

performed wi thout using a frangible. 38.05‘{1e met hod ﬂ mmfl n the
dally

vol unes of solutions in the first bag an he second *bag
equal . 39. The nmethod of Cl aim 35 wherein the solution is a dial‘ysi*s
solution. 40. The method of Caim 35 wherein the solution in the first bag
is a different solution than a solution_in the second bg% WO 97/ 41902
PCT/ US97/ 06919 2026 Theipackaged,systens ofi Clejmy;i16 wherejl} thesirst GRptainer ig & ne

step of : fillingoptiddibsy GEEHAIngAHiaIpés bidcedureag to the second bag with a
gas.
5 21. The packaged system of Claim 16 wherein the tubing set is filled with
a gas.

22. The packaged system of Claim 16 wherein the means includes a
clamp.

10
23. The packaged system of Claim 16 wherein the means includes a
frangible.
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