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BACKGROUND OF THE INVENTION 
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 includi~g 
dialysis solution in each bag wherein the twin bag is 

is 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 (CAPO). 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 general]y completely filled and ready for 

30 use after a sterilization procedure is performed. The 
sterilization procedure ~equires that the bag is oriented 
on a sterilizing tray or other device to sterilize the 
solution contained in the bag. Due to the volume of 
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solution in the bag, sterilization is a time-consuming 

process. That is, due to the volume of solution creating 

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 is 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 

15 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 is required in 

the home or place at which an individual undergoes 
peritoneal dialysis. 'l'he amou:1t 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 CAPO, solution 
is drained from the peritoneal cavity into the drain bag 
through one line of the tubing set. After draining, a 

frangible in another lino of the tubing set from the 

30 solution bag is b.?:okcn to allow fluid communication 

between solution in the solution bag to be fed to the 
peritoneal cavity. Often, for physically or visually 
impaired patients, the trangibles are difficult to break. 
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In addition, particulate matter from the breaking of the 

frangible may obstruct the fluid path. Moreover, use of 

a frangible in a tubing set may cause fibrin clots at the 

ends of the broken frangible parts. 
A need, therefore, exists 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 solution to a 

container. 
SUMMARY OF THE INVENTION 

The present 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 solution 
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. 
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In an embodiment, the tubing set includes a dialysis 
solution within the tubing set. 

In an embodiment, the system has a first length of 
coiled tubing and a second length 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 tubing 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 tubir.g 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 
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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. 

20 

In an embodiment, the first container is a solution 
bag used during a dialysis procedure. 

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 dialy~is 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. 
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In an embodiment, a third container defining an 
interior is provided. The first container and the second 
container are placed in the interior of the third 
container. 

5 In an embo_diment, 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 
c.ontainer 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 
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are performed without using a frangible. 

In an embodiment, the volumes of solutions in the 

.first bag and the second bag are substantially equal. 

In an embodiment, the solution is a dialysis 
5 solution. 

10 

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. 

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 invention 
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. 
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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 
S provide a system, a package and a method that eliminates 

excess 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. 

10 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 

15 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 

20 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. 

25 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 
30 to provide a system, a package and a method that stores 

different solutions separately without use of a 
frangible. 

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

stores two components and/or solutions that are not 

compatible during manufacturing and/or storage. 

Moreover, an advantage of the present invent~on is 

s 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 DESCRI.PT:J:ON OF THE DRAW:J:NGS 

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. 

25 
DETAILED DESCRIPTION OF ;UE 

PRESENTLY PREFERRED EMBODJ:MENTS 

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 
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bag, a solution 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. 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. '!'he fluid may then 
be drawn from the second port 2~ by a method known in the 
art. 



W097/41902 PCT/US97/06919 

- 11 -

During the manufacturing process, 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. In 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. In 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 lB, 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 than used in conventional 

twin bug systems may be. implemented. Additionally, 

automatic overpouching is also simplified since the 
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tubing set 16 is not encountered during the overpouching 
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 

10 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. In 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 
pref erred 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 solu~ion 14 in each of 
the bags 10,12, the profile of each of the bags 10,12 
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creates a height generally designated by X that is 

substantially less than a profile of a bag completely 

filled with solution necessary for administration to a 

patient during a dialysis procedure. In addition, 

s because both of the bags 10,12 are at least partially 

filled and the coiled tubing set 16 is 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 solution 14. 

In addition to the foregoing, due to the 

configuration of the S_Ystem 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. 
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Although the illustrated bags are rectangular in 

shape, it should be understood that the bags could also 

be any other shape. 

To use the dual-filled twin bag system of the 

5 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 

10 solution or full bag 10 is clamped to prevent egress of 

fluid theref rorn. 

Then, during a peritoneal dialysis procedure, the 

peritoneum of a patient may be dr.ained into the empty bag 

12. Afte~ draining, the solution 14 in the solution bag 

l.5 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 

20 patient is substantially easier 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 

25 draining the peritoneum and infusing solution therein is 

performed without the use of any frangibles. Patients 

who are physically or visually impaired, the ref ore, 

overcome complications associated with a conventional 

twin bag system for a dialysis procedure. 

30 Clamps for clamping the tubing leading to bags 10,12 

may be of conventional design. 

Preferably, the bags 10,12 ~re two liter or larger 

bags constructed from polyvinyl chloride (PVC) material 



W097141902 PCT/US97/06919 

:··· .. · 

- 15 -

and/or non-PVC 

a multilayer 

polypropylene 

material. A preferred non-PVC material is 

film. The first layer is made of 

(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 overpouch 24 is further preferably constructed as a 

two liter or larger bag using high-density polyethylene 

15 (HOPE) or a C02 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 ~he tubing set 16 

or clamping one section of the tubing 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 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 
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without the use of a frangible, clamp, or similar 
physical obstruction. This may be accomplished by filling 
each 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. 
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Exemplary solutions were tested as follows: 
'.r8ble 1 

Vol. DextNSe Sodim Sodi• laCl llllCl, C8Clz 
llydrous Bicarbanate Lactate .611,D .2H20 

1L 8.5X O.OmEq/L O.OmEq/L O.Og/L 0.1g/L 0.508 
9/L 

1L o.ox 4.2g/L or J.36g/L 10.76 O.Og/l D.D 
SOmEq/L or 9/L g/L 
Bicarbonate JOmEq/l 

Lactate 

2L 4.25X 2. 1s/L or 1.68g/L 5.38 0.05 0.254 
25mEq/L or g/L g/L or g/L or 
Si carbonate 15l1Eq/L 0.5 3.5 

Lactate mEq/LMg mEq/L 

Ca 

Target 
pit ranae 
System 
1&2: 
4.0·5.0; 
system 

3: 
approx. 
2 

Syst411111 
1&2: 
7.0-7.7; 
system 

J: 
approx. 
9 

7.0-7.8 

Three different systems were produced as follows: 
'.rabl.e 2 

Syst• tantainer Dverpauch Solution solution 
lo. Material llaterial No. 1•s lo. 2•s 

Target pit Range Target pH Range 

1 Non PVC c~ 4~0·5.0 

Barrier Film 

2 PVC CD1 4.0·5.0 
Barrier Film 

3 Non PVC llDPE about 2.0 

In an exemplary test of the 
batches of solutions 1 and 2 
descriptions) were mixed and pH 

7.0-7.7 

7.0·7.7 

about 9.0 

present invention, 
(See Table 1 for 

was adjusted, if 
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necessary, to the target ranges. When required, the pH 
was adjusted with HCl (Hydrochloric Acid), NaOH (Sodium 
Hydroxide} or C02 (g) (Carbon Dioxide gas) . The pH 
adjustment with NaOH or HCL changed the e·lectrolyte 

5 composition slightly from the target resultant solution 
(See Table 1) . However, the amount of NaCl may be 
modified in the formula to compensate for these pH 
adjusters. 

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: 



Table 3 Chemical Testing Results 
. •' 

ft~5~!tSl: Color ··. \ .. ' ··sz ·; :· .. , :· i1eiCtraae. .-;.' 
~(alg) SO,l'n Stun Syst•· ;·.: 

l.' • . . ,: 
c a~> 

: .... : • t ~\· 

alrc ' Sterilh:ed , a 25• .c .. (llSU)· .(XII~) . . . >. 

(Yes/NO) •' 

1 YES 1 4.08 7 0.105 8.42 36,8 

2 YES 1 7.70 3 0.002 D.D5 44.2 

Resultant YES 1 7.50 6 0.054 4.20 41.0 

1-Control NO 1 4.85 6 0.002 8.42 23.0 

2•Control NO 1 7.55 3 0.001 0.01 63.6 

Resultant t.10 1 7.45 5 0.002 4.25 46.7 

1 . YES 2 4.05 6 0.073 B.46 40.4 

2 YES 2 7.70 3 0.002 0.09 42.2 

Resultant YES 2 7.46 7 0.039 4.25 43,6 

l 1-Control t.10 2 4.47 6 0.001 8.55 20.5 

2·Control NO 2 7.56 3 0.002 0.02 61.7 

Resultant HO 2 7.46 5 0.001 4.26 45.5 , YES 3 1.95 6 0.096 8.25 ND 

2 YES 3 9.01 5 0.007 0.51 ND 

Resultant YES 3 7.42 6 0.053 4.12 47.7 

1 YES 3 1.95 B 0.153 8.21 ND 

2 YES 3 9.05 4 0.002 0.02 ND 

Resultant YES 3 7.36 9 0.082 4.13 53.1 

1·C:ontrol NO 3 1.94 6 0.002 8.40 ND 

2·Ccntrol NO 3 9.07 3 0.002 o.os NO 

Resultant lfO 3 7.47 5 0.003 4.09 45,3 

c~.;--.;::.:· F.!' -: :.· ;'- : ·;: .HCO, 
(mol/i.; <i..ol/~).,-: (l~n.ts> .. . . • .... 
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ND ND NO 
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ND ND ND 

44.3 46.3 7.461 

24.6 26.1 7,340 

ND ND ND 
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ND NO NO 
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ND ND NO 

NO ND ND 
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ND ND ND 

ND ND ND 
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NO ND ND 

NO ND ND 
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In table 3, the following abbreviations were used: 
ND = None detected; MSU = Manostat Unit; nm = nanometer; 
mmol/L = millimol/liter; mmHg = inches of mercury; 
mEq/L - milliequivalents/liter; ctC02 = calculated total 
C021 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 is, therefore, intended that such changes and 
modifications be covered by the appended claims. 
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WE CLAIM: 

l. A peritoneal dialysis system comprising: 
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 lenqth of coiled tubing; and 
a second length of coiled tubing wherein the first 

length and the second length are attached to form a 
multiple ring coil. 

7. The peritoneal 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: 
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a cap enclosing an end of the tubing set. 
9. The peritoneal dialysis system of Claim 8 wherein the 
cap is steam permeable. 
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 l wherein 
volumes of the.dialysis solution in the solution 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 solution; 
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. 
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16. The packaged system of Claim 13 wherein the tubing set 
includes a dialysis solution therein. 
17. The packaged system of Claim 13 wherein the tubing set 
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 wherein 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 
procedure. 

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; 
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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 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 
in the second container. 
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34. The method of Claim 27 further comprising the step of: 
filling the tubing set with air. 

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 to 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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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. 


