1 SPEC.IFICATION A0 (403§

"MJULTI PLE CHAMBER CONTAI NER' BACKGROUND OF THE | NVENT CN
The present invention generally relates to a 5 mul ti pl e chanber

cont ai ner. More specifically, the i nvention relates to a erX|bepgi
bag for storing a nedical product having two or nore chanbers each
containing a sol ution or other product. It is known to
house a nunber of different products 10 i n_flexible containers. For
exanpl e, in the nedical field, it is kn%mn to house enteral,

i ntravenous, and peri t oneal | ut ops,,i xj.bLe_cant ai ners.

Ceneral ly, nmedi cal solutioﬁisgéﬁ %egéﬂ nls e#eg 8lgectly to a

patient through a port that pr¥¥UISIPLR ICHAMBBRIIONRAINER'S Jto an
interior of the container. ¥hc¥cnoﬁﬁﬁeag ?gg Qﬁv§§&Q°§O|UtIOHS or
ingredients are conbi ned atron adm nistered to the
patient. Conbi ned mediBe RTeBeREs W‘!ﬁél?‘}pli%ﬂ'?lpalllf rejntes &0 2
Degr adation ©f mpete 591 &/t icHinKedn %@&raﬁ&r. durigget fupémti@snw N&he

process, for exanple during ster| Izat,i Li kew se durin rm
st orage such InYRRELRR FHARLER fude Id P’@ﬁﬁ'@epaﬁegﬁﬁeﬁt%’f-ﬂ‘%g& ’H%r_c
exanpl e, anmino anﬁlo@xmdtdaawnge twy 6e mom-hl retthribiefor€ach cona:apaxlwﬂgt e al

solution for intraVﬁBgus ad m oL g&at%o % 25 a patient. |If amno acid
and dextrose are TOMBFA%B Ph R ? H§1"¢ contai ner and stored,

di scol oration often t ak®s is know due hous@ henumbexnpf obif ixremh mﬂmﬁ%l e
solutions ,,  10gl gq%exﬁ%lcéarQQHFEEngf'ét I’OS?ora.@x%g%ﬁg d POl YRR Ssedical

dextrose; bi carbonat rose am no
pol ymer s- dext r osefpelgmeds. is knotm to house eepferaip §6ﬁ§@¥QﬂﬁﬂﬁwNEPd

am no acids and perjtdasalogselatgonel dnSﬁpakabeéycoﬂaf;aansﬁﬁbl re¢hera Iy,
acid and dextr.ose solu%“gn | S presckﬁbed t he

sol ution and dext P§S&C831 FPORTHEBT HPRo m%%'n}?bﬁ? 5 %reCte]p% 5P 2

cont ai ners. The patdesftethrbugjhuadpbrontbat provides fluid communication
' 15 to an interior of the container.

Often, one or more solutions or ingredients are
combined to form a solution to be administered to the
patient. Combined medical solutions may be typically
unstable. Degradation of mixed solutions can occur

20 during the manufacturing process, for example during
sterilization. Likewise during long term storage such
products may degrade or suffer reduced efficacy. For
example, amino acid and dextrose may be combined to form
a parenteral solution for intravenous administration to

25 a patient. If amino acid and dextrose are combined in
a single container and stored, discoloration often takes
place. Other examples of non-compatible solutions

include: bicarbonate~dextrose; amino acid polymers-—
dextrose; bicarbonate-dextrose polymers; and amino acid
30 polymers-dextrose polymers.

As a result, in some situations, amino acids and
dextrose are sold separately. If a combined amino acid
and dextrose solution is prescribed, the amino acid
solution and dextrose solution must be combined from two

35 separate containers. The transfer of fluid from one



2 " container to another can be tinme consumng and requires t he
useof transfer tubing and/or connectors between the two separate

cont ai ners. Addi tional risks for fluid contam nation is al so present
usi ng such procedures. 5 Contai ners, therefore, have been

devel oped to reduce the risk of contam nation and to provide a nore
sinple and |l ess tinme consum ng procedure for conbining at least two
sol utions. For exanpl e, containers having nore than one chanber for
storing a respective nunber of 10 solutiohs prior to mxing are known.
The chanbers of these containers are segregated fron1eacg ot her., but

sel ective comuFeRt@iReT £HARIHISE (FAD RA tHRS Sengpning and; Feanipes
seal or closur et ween ofherahates Tublingh and/ornmapnhectpesctietweanothei de

the container by manipulating 15 . the wall Jth ntalLner. .

An exanple of s a® BﬁF&%ﬁerc‘ﬂt?e’?e¥%‘rt hsaltfp]é’t%?%acf &&%&%’t efrﬁ’r Ngl uid
4,465, 488 to0 R comtahisiataion Abs datsboprdsent usingt fuch4pgoggdures .an
interior ofga flexibl LEe L Nerpdve SSRAEHA Sivetidhdd'o ¢
chanbers bysa heat se%?ﬁg#ﬁéﬁséon%%ecﬁgﬁ%?%br.th ‘éetween the t\{\otdcbhanberos I's
" seal ed by reduemgtheerisk of agndieninatiqn and pkekerROVide @dpore

chanbers are in siixhi&ﬂe PQHHUQE%'[ itgﬁné rﬁ&%ixﬁ@ PPbéedure for comAMIMEr
mul ti pl e chanber cont ai ner g

i s descri bed in U, S. Patent No. .4, 396, 383
to Hart. As descAtbkeRsh tHe s8lutiens.osEPE rAERIE: 3°&%ﬁt"&ﬁeﬁ§r A% a
t wo- chanber morenshancone ncipanvet efot e tgainsy \ee rasgeatt Dfe tumber of
sol utions paving different 3necl fLe QIAVhLl 63l Wiitdh.  theSiidhBers of
honogenous™Sol utTon I a cFosea environmnent. the container Jnel udes
fill ports at oppbssee comtairiersicarg) segxegatedr frowr edch | ptiherhe but

Lgsffﬂ ia\ée chanpgl St Wk commun {ULEdPEs pdEEi6T@MPRESuGHROWREL usdTBYE NOt
a frangible seal or closure between the chambers which
may be opened from outside the container by manipulating

15 the walls of the container.
An example of such a container is set forth in U.S.
Patent No. 4,465,488 to Richmond et al. As disclosed in
the /488 patent, an interior of a flexible, plastic
container is separated into two chambers by a heat seal.
20 A connecting port between the two chambers is sealed by
a frangible seal. When the seal is broken, the two
chambers are in fluid communication through the port.
Another multiple chamber container is described in
U. S. Patent No. 4,396,383 to Hart. As described in the
25 disclosure of Hart, a container having a two-chamber
construction provides for passive mixing of two
solutions having different specific gravities into a
single homogenous solution in a closed environment. The
container includes fill ports at opposite ends of the
30 container for <£filling the respective chambers with
solutions. The chambers, however, may not be filled
simultaneously without folding the bag or without

specially designed filling equipment which can £ill the
chambers from opposite sides.



si mul t aneously without folding the bag or without speci al ly desi gned

filling equiprment which can fill the chanbers from opposite sides.

3 A need, therefore, exists for an inproved nmultiple

chanber cont ai ner. _ SUWARY OF THE | NVENTI ON

The present invention provides an inproved nmultiple 5 chanber contai ner
for housing and dispensing a plurality of products. The container is
constructed such that the products nay be filled and stored in two
Separate chanbers within the container. A frangible val ve between

t he chanbers, when br e al .o pr qg&gr to
be mxed to forma si gl&é%m"rﬂgl%#@ﬁat eggi;&‘éé f&.be d| S er%%c?g?} e
adni ni stered t chamber epontdhneports to t he chanbers are | ocated on

the sane exterior side of the Nt he chanbers may be

filled si mul t aneousl y wi t hou % uma

currently availabl e fFReiRELERME &rﬂé’rﬁ“tl°n Pr°V1de ;'Hérﬁlp]ﬁe
present ingent l@ﬁlaﬂlsewa@ﬁtamer ﬁoﬁ%@s:ﬂ@g aiz]?dl dc_mspmsm@ prpuedsity The
cont ai ner nc es, on i nterior thereof diyvidi

define a first RQIUGH- o tRE AP EIIRER LS ﬁ%nff??g?gggr@ggﬁa% the be
filled with a fpreduptsdmayariulet rm]slacbndmd stogiednhén nbyobeséparakew t h
gr g\e“cggg pr OdUCE?aﬁbLEQHQiQhEn the cofldfnele! K’efgﬁngrlﬁie v&f@méwe

cat| et we A flrst

por t conntbeeghapbers, f'ﬂa%{l *EJF@F\‘HN Pl e tdre ﬂ#‘@déat@r A5 the twgj des

of the conmpal ne&hﬁﬁﬁe% lt%e%é Hiddd i Edhe o |§i§ﬁg1e sol@‘hﬁ@i‘i’ethat‘}\ 68ﬁ0nd
port connected he Secon ocat e

saneg r i or
P e of tre conba fuppaasad’ aRd BlGini sterghl thoR PREAPHS - NBS.BUEES €
chanber . the chhnbem-seabedloeatedtdm the stamoextaEnd dhesidecofidthe

container such that the chambers may be filled
simultaneously without folding the bag and by using
15 currently available filling equipment.
In an embodiment, the present invention provides
a container for mixing two products. The container
includes on an interior thereof dividing means that
define a first chamber and a second chamber. The first
20 chamber may be filled with a first product and the second
chamber may be filled with a second product. A frangible
valve betvween the chambers provides selective
communication between the chambers. A first port
connected to the first chamber on one of the exterior
25 sides of the container can be used for filling the first
chamber. A second port connected to the second chamber
is located on the same exterior side of the container as
the first port for filling the second chamber.
In an embodiment, t}'xe first port and the second
30 port are on the exterior side at the base of the
container.

In an embodiment, the first and the second port are
on the exterior side at the top of the container.



30 port are on the exterior side at the base of the cont ai ner.

In an enbodi nent, the first and the second port are on the exterior
side at the top of the contai ner.

4 In an enbodi ment, an additional port is provided for
provi di ng nmeans for adding additional product to the chanbers or for

di spensi ng product fromthe chanbers. The present invention also
provi des a nethod for 5 filling and niX|ng products in a container. The
met hod conprises the steps of filling4 flrst chanber with a

first solution through a first port and filli chanber

g8 se i th
a second sol ution thr ddyRh SEReRHNERE: an aac %aﬁstp%trt“%nﬁr?ﬁédggcond
port are |ocat ectdin ziwllﬁ aREnsS Fos’ h@Bifigdadafitibaatopratdnet. to the

frangi bl 6 connodlth e Pt hoc [ Dot oML See (0P £, on bR @hmBEERKI N0 2

€ second chanbe
and mi xi ng the product’Ehe presentt dhmedtionhial sch@nsividas ;2 method for
Al t hough t {¥E A VEM | % *fb&ﬁ@éstEaséoégrta%neranyTﬁérh@%ﬁo@f
pr oduct s, e co alne 'S especl or staring pedical

sol uti ons, especCFfmmﬂ;/lseS thﬁeﬁttem%aﬂf of 1} ing §O|fl;trs(3:n5chamber with app
advant age of th%ﬂ@é%lﬁ@i’&@"tl@fb&@h tahaén&ét %Q:rt F&rr@“f(iiilﬁhgcﬁnbébaﬂa for

filling and mxing two_or cts wit oId|n
cont ai ner . chamber A"FGPt t?er "a‘b‘?/%‘ﬁt ﬁagu&wf‘hé" g‘éﬂ?&oﬁmﬁ?
that it provideSTnenEﬁhsd bmrﬁ|dﬂdrmmendeabndn@dmn)are locate@ren the

product s L1 N0ULpSPegtality d3E0RgTentl Lhipdfe,  caui prent

Furt hernoreé, an a sen i nvent i is that it
provi des a contalner féh ¢n|¢mhgdamthnxth@;method further comprises the

step of breaking a frangible connector between the first
chamber and the second chamber and mixing the products
contained within the chambers.

15 Although the present invention can be used to store
any variety of products, the container is especially
adaptable for storing medical solutions, especially
peritoneal dialysis solutions.

An advantage of the present invention is that it

20 provides a container for filling and mixing two or more
products without folding the container.

A further advantage of the present invention is
that it provides a method for filling and mixing two or
more products without specially designed filling

25 equipment.

Furthermore, an advantage of the present invention
is that it provides a container for filling and mixing
two or more products prior to administration of the mixed
products to a patient.

30 Moreover, an advantage of the present invention is
that it provides a container for filling and mixing two
or more products without product degradation.

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



two or nore products prior to adm nistration of the m xed products to

a patient. 30 Mor eover, an advantage of the present invention is
that it provides a container for filling and m xing two or nore
products wi thout product degradati on. "~ Additional features and
advant ages of the present I nvention are described in, and wll be
apparent from 5 t he
detail ed description of the presently preferred enbodi ments and from
t he draw ngs. - BRI EF DESCR6PTI ON OF THE DRAW NGS

Figure 1 illustrates a perspective view of an 5 enbodi nent of a nmultiple

chanber cont aitke dfetaidest edescriptiomyefititpe presently mraferred

illustrates a {£084iRbRYEL ARAAErYE¥hEl drawingBe enbodi ment of the multiple
chanber container shown _ in Figure 1. 10 -~ _Cigure 3 illustrates a
cross-sectional view of aBRIEF DE “ Sftrber cont ai ner

taken generally Fagape tﬁeﬂlilmridﬁlh iﬁ;gwtai@e view of an
Figure 4 illustrates_a f{ropt el eyational _viiew of . apet lgggg | qrent
of a multPple E’ﬁgﬁgé?‘ef? n? i%@}uﬁé:flqlﬁe c&’?mbeﬁr SBLRIPSY 8? Gre St

Inventi on.
Figure 5 il |l usinseatiencr oss-sectional view of the mul ti pl e chanber

cont ai ner taken gene al,ong {.he i - Y5l {8 Ari f
DETAI LED DESCR! PTI O\l%&%ﬁE 2,g L tubtrates ‘é 2ERpL K eyanidtediev ©
EMBODI MENTS  the embodimentc @f dehecniiltipife cha@best GoRfemtien, shown

nul tiple chambgl, ¢q@k3enar, 10 is provided for housing and m Xi ng at
| east two sol utions "qr, products_into a single m xture prJjor tg
administA®tion to a g&gqgﬁ.B illustrates cross-sectional view of a

portion of the multiple chamber container taken generally
along the lines III-III in Figure 2.
Figure 4 illustrates a front elevational view of

another embodiment of a multiple chamber container of the
15 present invention.

Figure 5 illustrates a cross-sectional view of the
multiple chamber container taken generally along the
lines V-V in Figure 4.

DETAILED DESCRIPTION OF THEE

_ PRESBENTLY PREFERRED EMBODIMENTS

In accordance with the present invention, a
multiple chamber container 10 is provided for housing and
mixing at least two solutions or products into a single
mixture prior to administration to a patient.

25 Referring to Figures 1-3, wherein 1like numerals
designate like components, a container 10 constructed
pursuant to the present invention is illustrated. The
container 10 is defined, at least in part, by walls 12
and 14. Container walls 12 and 14 may be formed from

30 flexible plastic sheets joined by means such as a heat
seal 16 about the periphery of the walls 12 and 14. If
desired, howvever, the walls 12 and 14 can be formed from
a single web of film that is folded and sealed along
three sides to create the container 10.

20



25 ' Referring to Figures 1-3, wherein |like nunerals " designate

| i ke conponents, a container 10 constructed pursuant to the present
invention is illustrated. The container 10 is defined, at least in 05
part, by walls 12 and 14. Container walls 12 and 14 may be forned *
from 30 flexible plastic sheets joined by neans such as a heat

seal 16 about the periphery of the walls 12 and 14. |If desired,
however, the walls 12 and 14 can be forned from a single web of film
that is folded and seal ed al ong t hr &e S|des to create the container

10.

i | lustrated enbodi menfh §hﬁ1%%13ﬁ5qﬁ9ﬁ?(ﬁmb°dlm?m% H%éflgﬁﬁlpﬁﬁg?gnfSFned
at an end of theheonbatneéalols is forhednat ahaend &8. tHeecbhtiagmetsio

general 1Y can MLe torm i ALSIETR S mi® 1o 3 YohdPatp! AAohatd |1

il lustrated enb(adl abnongepemeu}s seal 2boarasgislvi §he veentainas kit iseal
16 at the I

ﬁﬁ%# dgae openi ngs 20 prOV|de means
for hanglng é%ntalner 10 a.%ﬁrgﬁcﬁrl the container 10 in 1Q a

stabl e position duri nd-dke¥isel iy Hhec %“Strated enbogfment, o PPERIRAS; he
container is di \Jglegdpravikida mthﬁeaihé%éaﬁ Geal Qweratchardaowdd: @nd an

upper chanber 26. The seal 22 and the walls 12_and 149%% the co alner
10 defi ne tHe TRRIKEPEALNGY 10 | DhEr ORRANBEF 3 pgans,
chanber 26. hangmg Alti¢ |doprdineS 16 drol dfcddliatg t‘tﬂ‘ﬂa |csoretra ek A0 tlhe

Iomer cha 24 to V|de a an addin to the chanber
gg |t|d$ st ?H%ofngEPréngkg gﬁe gngﬁgg#e%roefﬁ%&hcatlon port
30 is Iocated adjacentThheIQﬂerlbrl¢fpbh¢ esntiiner lowkividediky @heat |t

shoul d be 2001 €55 A R 103 odd # NV & ML £ 1D jEdr Thdrber 26.
The seal 22 and the walls 12 and 14 of the container 10
define the boundaries of the lower chamber 24 and the

15 upper chamber 26.

A fill port 28 is located at the lower end of the
lower chamber 24 to provide a means for adding product
to the chamber 24. In addition, in the illustrated
embodiment, a medication port 30 is located adjacent the

20 £ill port 28 of the lower chamber 24. It should be
| appreciated that although a medication port 30 is
provided, the container 10 can be constructed without the
port or with additional ports.

" A second fill port 32 is located at the lower end
25 of the container 10 at the lower end of the upper chamber
26. In this regard, the upper chamber 26 includes a
channel 34 which provides communication between the £ill

port 32 and the upper chamber 26.
In order to provide means for allowing the fluid
30 contained within the lower and upper chambers 24 and 26
to be mixed, a frangible connector 36 is provided. The
frangible connector 36 is located between the lower
chamber 24 and the upper chamber 26 to provide
communication between the chambers 24 and 26. When the
35 frangible connector 36 is broken by a user, such as



provided, the container 10 can be constructed w thout the port or

W th additional ports. A second fill port 32 is located at the
| ower end 25 of the container 10 at the | ower end of the upper chanber
26. In this regard, the upper chanber 26 includes a channel 34 which
provi des communi cati on between the fill port 32 and the upper chanber
26. In order to provide neans for allowng the fluid 30
contained within the | ower and upper chanbgrs 24 and 26 to be m xed,
a frangi bl e connector 36 is provided. The frangible connector 36 is

| ocat ed bet Weerinéd'h?cép"‘?iarsonnelc hagheid 2éopidniiltatiprer ishestablitHen
provi de conmmuni ca

i on between the chanbers 24 _and 2 n_t
frangl bl e connketees the Fua chappers sch N ‘é‘%& r Rt possﬁalewf%amﬁ%l

medi calchaisotee! ,stfi'utmhmnmmabeomsedest atlk.BshePatent Naween
the two chamber

can be used. %4;5 gg?en‘fh i¥e os e48gng§§l=ﬁtﬁs JER s%e o?;%:’ﬂri S

i ncor por at®d hebplneﬁereh¢e5eﬂeseiospsdpasl6@@@<mﬂ§3ﬂhﬂ¢[ﬁﬁ#HQﬁQ¥e-
structure

' t bgeC
such that the seal 22 gehéﬁgga. g %gr?? éﬁ%{?f@fe, BeC UBdtiRIEeq

I ower chanber 24
whi ch subst ant | shth khatsthet geal| ?\e@eﬁbﬁ?'éo‘h top pertifR @ppkhe dAveE,

26. The seal 22chufhBer 2GR 1ER é&stmm@ detid witth hhnoeeﬂep@ftihﬂ

cont ai ner along a side of the | ower ch nber d f|UId ha neI
34 of the 8§p§PQﬂHPR%¥ ?Bamber 26. ﬁF?lt%g 3%? “Png

chanmbers 24 andp2 e'fnlde.cularlyf tanghbl eideme aloy cdhtsiinent eaomt weamdehe
"< el eotively fﬁ%&zﬁ CENB S A L B L P R ERTSRELET R,
connect or 36. Fhmp?nuﬂhnmhqxu2®n bet ween t he chanbers will then be
establ i shed. To mix the solutions of the chambers 24 and 26, the
frangible connector 36 situated between the chambers 24
15 and 26 is manipulated until the frangible connector 36
is selectively opened by the user who forcibly breaks the
frangible connector 36. Fluid communication between the
chambers will then be established.
In the preferred embodiment illustrated, the
20 frangible connector 36 is situated between the top
portion of trne lower chamber 24 and the lower portion of
the upper chamber 26. The frangible connector 36, as
illustrated in Figure 2, includes at least one tube 38
with a break away valve 40 therein. The break away valve
25 40 may be mounted within the plastic tube 38 as is well
known to provide communication between products in the
chambers 24 and 26. However, other constructions of
valves within the tube 38 of the frangible connector 36
may also be implemented in the container 10 of the
30 present invention.
" To mix the solution within the chambers 24 and 26,
the frangible connector 36 is broken. The transfer of
product is thereby initiated from the upper chamber 26
to the lower chamber 24. Typically, a higher specific
35 gravity solution is stored in the upper chamber 26 than



I'n the preferred enbodiment illustrated, the 20 frangible connector 36 is

situated between the top portion of the | ower chanber 24 and the
| ower portion of t he upper chanber 26. The frangi bl e connector 36, as
illustrated in Figure 2, includes at |east one tube 38 with a break

away valve 40 therein. The break away val ve 25 40 may be nounted within
the plastic tube 38 as is well known to provide comruni cati on between
products in the chanbers 24 and 26. g However, other constructions of
valves within the tube 38 of the frangi bl e connector 36 may al so be

i npl ement ed | “tﬁéeséQﬁtibﬂerstB}éa‘ iheth&0lowpresbambeny &f.i orfiowever,

To m x the solution w he .chanbers 2‘%&[\9@@

6 " allcdnggdte
connector 36 iSPBr &&ent ‘Fhé’ mbR%e BgY productqs her eby |,n|t|at ed

fromthe uppermahaﬁbewiiﬁ a solum@rt.helmmerbrcﬁm of the frangiblg

hi gher specifi c It ke elf ércbﬁsﬁﬁérZG

t han Ctog'hggéo lﬁ%%’%\g‘é ore I N tcﬁg fng)vrl{\/er chap er Hg}()vever
one of the chalzberfaon@] intst dde dowpy "ChamRrk 124 orbroudhy; ¥pggY Wl

sol ution. Uponoﬁf’ e%é“%&{] ndiifad éBﬂth:%or 360Ryiae Oth86 cdrita ireavi 20
solution from the upper

he. |
t hrough the valsuspspded s"(?’?" g*'iétf Fﬁﬁg?lb‘i“@b?:ﬁ% L %ggg%tﬁ%pﬁgbggnt% ner

10 suspendad dtdmbdwt24 he chanber 26 is substantlal | y above t he
chanber 24. As a_res

Lge heygh | nt e PRpl0
chanber 26 decreases 3% fhe™B FBE%& ?’évelssoq'&% &P 1@0%1 In w
| Ncr easesy o onceclideber onlecdebreaslelse agp fdye prod@qqgn;bgye%lps tﬂ'@pl

therefromand g Qﬁ%’bé? %Qeﬁ%‘é‘é es. th’*é@%h@ rbéacti tedmsaﬂmtluppézan be
di spensed throu ort eﬂ. laJdLéStdrq'.t eq:heml Q}e@”t
of Figures 1 anqhgmber 26 1s depleted therefrom an
chamber 24, the mixed solution can be dispensed through
the port 28.
15 The illustrated embodiment of Figures 1 and 2
illustrates three ports. Two ports 28 and 30 may be
connected to the lower chamber 24, and a single port 32
is connected to the channel 34 of the upper chamber 26.
The additional port 30 connected to the lower chamber 24
20 may be used as a port for addition of further product or
solution or as a supplemental administration port.

When mixing of products has been completed, a
mixture of the two solutions is located in the lower
chamber 24. Typically, the volume ratio between the

25 iower chamber 24 and the upper chamber 26 is at least
2/3.

An alternative embodiment of a multiple chamber
container 50 is illustrated in Figures 4 and 5. The
container 50 is generally illustrated in Figure 4. The

30 container 50 includes two outer walls 52 and 54 which are
sealed together by a heat seal 56 about the periphery of
the walls 52 and 54. The internal seal 58 divides the
interior of the container 50 into a lower chamber 60 and
an upper chamber 62.



illustrates three ports. Two ports 28 and 30 may be connected to the
| ower chanber 24, and a single port 32 I's connected to the channel 34
of the upper chanber 26. The additional port 30 connected to the

| ower chanber 24 20 may be used as a port for addition of further product
or solution or as a supplenental adm nistration port.

When m xi ng of products has been conpleted, a m xture of the two

solutions is located in the | ower chgnber 24. Typically, the volune
rati o between the 25 | ower chanber 24 and the upper chanber 26 is at

| ﬁarsﬂtj 2/ 3. The %8%,, %ﬁa@b@r r@itj ey Emwrlmmnthnéeapm E4e
chanber cont ai ner is iJ]ustrated in Figur
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The upper charrbéﬁh cqs ‘g %‘ﬁg?grﬁoﬁb as rgr encquagg provi 5es a

][reialns for 1b![ I :c | |tg;e1 I&@plem/\ehamber éRanbEne Qﬁprtﬁzcﬁ& heldpagta magdggt boﬁéﬁﬁd
illing por or Wﬁﬁ QR¥aber

| ocat ed adjace cie ange g/§ iCh orfe %& sbﬁ - 3

orrre a w der area of
the walls 52 andlst Vt?ell@ S and & évanalg mtt §saésﬂt pgnthe topsppREion

contai ner 50. of the container 50.

A frangible connector 74 is situated between a top

15 portion of the lower chamber 16 and a bottom portion of
the upper .chamber 62. When the frangible connector 74
is broken, a valve 76 located within a plastic tube 78
of the frangible connector 74 allows fluid communication
between the chambers 60 and 62.

20 Using the embodiment illustrated in Figures 4 and
5 for filling, mixing and administering one or more
products to a patient, an additional port is provided
than that described with reference to Figures 1-3 since
both a fill port 68 and a drainage port 66 are provided

25 for the lower chamber 60. The medication port 64 may
optionally be included as desired for further addition
of medication or supplemental ,administration.

In an embodiment of the present invention, the
frangible seal is eccentric, i.e., located at one side.

30 This provides, in some cases, improved mixing.

The containers 10 and 50 of the present invention
are especially adapted for use in storing peritoneal
dialysis solutions. A peritoneal dialysis solution
usually includes as an osmotic agent dextrose or a

35 similar compound. Similar to other medical solutions,



A frangi bl e connector 74 is situated between a top 15 portion of the
| ower chanber 16 and a bottom portion of t he upper chanmber 62. Wen

the frangi bl e connector 74 is broken, a.valve 76 |l ocated within a
pl astic tube 78 of the frangi ble connector 74 allows fluid

conmuni cati on bet ween the chanbers 60 and 62. 20 Usi ng t he
enbodi nent illustrated in Figures 4 and 5 for filling, mxing and
adm ni stering one or nore products @ a patient, an additional port
i's provided than that described with reference to Figures 1-3 since

both a fill porste 68 Pto@ndEadl 22@8 iAGlHe %ﬁ&ﬁﬂidbﬂlyﬁSs sbauttibas| ower
chanber 60. The nedication port

desired for fumitdy hegdt i 8ﬁxtr°sg4mg%¥n’88i E%ﬂ“‘gﬂgtgaa&y?‘pe‘éjt%:plﬁje‘%‘as

suppl enent a
admini stration.s,s) since dexthose eabaseltaesofiuriisgpssezidiizarden at, the
frangi bl e seal (is eccentric, i.e., located at one side. 30 This
provides, in s R 5, inproved m xing. . . The containers 10
and 50 of $he presentHoweeatrjornit is dewmigalyirectal mpigdadnedthgr atdhern n
storing peritong@hponents B2 Yerflidd P ia1y£iPCeol Q828N dtald)tsyh
sol uti on ué%a??y I ncl'udes as an osnotic agent dextroislor a_ 35
simlar compounpH. SThisar whenother tisedisedutdong agif pixed they are at
%0 it is KnﬁngQ%SE;QE:EW gg,pewﬂg@q&};&,i gty diss xamhwi itonsstore imth
eat. Dextrose nust*be fornmulated at an_acid,pH. (5-_. i ;
dextrose car aneFF2e8eBAFRNE g?@?i?i?ﬁf%ﬁﬂnﬁ?l gkéé%?ﬁﬁ %??ugiOE B is
However, 1t isSmdgedr shien tadmimintsred Ho dhwerpatientonponents of a
peritoneal dialysis s ti t, h.gh s swhen
solutions are m xed t %sél%g‘tgttg tha %ﬂ?%?ﬁoéggg_ tlﬁﬁh"ﬂ?teﬂr%f%%gtr?tsei S
known to store iselution viaeingr at ddvaget acpar beorfekl %ﬁallysi%‘escﬂ’tlt FBR

that is 10  nixgd whan asiphst ebR¥aifRebh@oPdi ®Y.. The other chamber

can include the base portion of the peritoneal dialysis

15 solution. The solutions can then be sterilized using
heat. Following the post-sterilization, the two
solutions can be mixed into the lower chamber of the
container thereby raising the pH of the dextrose solution
to a physiological acceptable pH of 6.5 to 7.4.

20 Accordingly, pursuant to the present invention, the
dextrose formulation can be stored and sterilized at a
low pH preventing caramelization. However, before being
administered to the patient, the pH of the formulation
can be brought to a physiological acceptable pH thereby

25 reducing pain on infusion as well as reducing inhibit}on
of polymorph phagocytosis and intracellular killing of
bacteria.

By way of example, and not limitation, an example

of a process for storing and sterilizing a peritoneal

30 dialysis solution is as follows. The dextrose solution
and base solution of a peritoneal dialysis solution are
prepared separately. Electrolytes are distributed into

the two separate solutions to achieve the best pE
distribution. The dextrose and base solutions are placed



Pursuant to the present invention, the dextrose solution having a | ow
pH can be filled in one of the chanbers of the container 10 or 50.
The ot her chanber can include the base portion of the peritoneal
dialysis 15 solution. The solutions can then be sterilized using :
heat . Followng the post-sterilization, the two solutions ca
be m xed into the | ower chanber of the contai ner thereby raising the
pH of the dextrose sol ution to a physiol ogi cal acceptable pH of 6.5
to 7.4. 20 Accordi ngly, pursuant toithe present invention, the '
dextrose formnul ation can be stored and sterilized at a | ow pH
preventing car abel Ai§ferentHonenmpartnernts colfeithe contajnerai ¥sdngd the t he
patient, the pHpfjt grnul ation can be brought to a physi ol ogi cal
accept abl e pH thereby 25 redyci ng pain on infusion as, well_as reducing
i nhi bition of “PoeynBPPRapRES0C FRSs Ro¥hd Bent ka1 1az8d K iYithoptor
bacteri a. caramel iB¥tidy 6F €Na@ERtraSd. NAftéRi 0y DI z 001 Sx TR ©
of a process for sto&gnquand ter|I|2|ng a perjtonpeal

° Pt

0 . dialysi
S0 ot PooCr8® 1k prirBiko udhe S48 | conteStrr P ProkeR aLigving BLIRE iof: of

a peritoneal dithgssselatliohsan are prepared separately. Electrolytes
are distributed into { t WO arate.s i s chi.ev he best
pH di stributi o%”.t 'ﬁ?é‘" u(}tebitl?eos%&g%ﬁs 3%3 gg’%&t ?%%sl oglrsg ‘%‘a}cie(ft am;)

in different compdifisatiosis the che apresenidiyngpreferred fefbogiments

The container cagskewpkd AkeEih! ¢¢81VHE NPbParent CRt3HBYd sRi12BA0kni Hife

dextrose. After sterilization and 5 prior to yse, the connector_ i1s broken
al l owi ng APxi ng3gft: Suchnghapggs; gre. modifications mayohegmade iR bod

that various chaegestdmd from the spirit and scope of the present
' invention and without diminishing its attendant
advantages. It is, therefore, intended that such changes

and modificatipns be covered by the appended claims.



nDdlflcatlons to the presently preferred enbodi ments descri bed herein
will be apparent to those skilled in the 10 art. Such changes and

modi fi cati ons may be nade wit hout departing fromthe spirit and scope

of the present invention and w thout dimnishing i
advantages. It is, therefore, intended that such changes “illummm lmm" I“l
nodi fications be covered by the appended cl ai ns * ¢ L M § %

12 VE CLAI M 1. A container for housing two
products conpri si ng: a container defining an interior; 5
means for divi %gcﬂi‘ful nterior into a first chamber and second
chanber; ———==g val ve for providing selective

A T, ous(:’L %WC at' odt%c
between the first chakber andht h€oBE@dRETchi&fBer P TSt port

in fluid commnégﬁf,fgglwgth the first 10 chanber on one ext erl or side of

t he container; and qQnd ort N fluid conmunication with
t he second charrBeF°Bﬁatlﬁ‘€r gﬁ\% g}t&g"ioc}dc,t he cont ai ner

as the firgt port. means for2.dividig C@lﬂalmelziforcl ANECL BheFEEStt he

val ve 15 i ncl udes, a_frangi bl 3. The cont ai ner of
claim 1 wherei nc?xﬁ\g)b a%%ef:&é% gd'rs% g‘g’ el udi ng, the first port,.and.th
second port is a wadveas§or providing gselectiyg C%W“%?%?%P& ai m

1 wherein the 2 etw@&gmerﬁh% il 'éﬁﬂ%ﬁ%ﬁ@%ﬁé@éc@mtcmﬂbébﬁ second

port is at its top e

The cont ai_ner_ of. m rein
t he second port mnﬁ%m%glﬁlﬁe&°wceﬁ Jon %ieh 2h %&’gg

The contaiyier ofcxEdde lod Wnd eéxtOribr ssi@e @5 the cbntaipert andfl uid
conmuni Catlon with onea Ofsetcrc]md port in fluid communication with the
second chamber on the same exterior side of the container

as the first port.

2. The container of claim 1 wherein the valve
15 includes a frangible member.
3. The container of claim 1 wherein the

exterior side including the first port and the second
port is at its base.
4. The container of claim 1 wherein the
20 exterior side including the first port and the second
port is at its top end.
5. The container of claim 1 wherein the second
port may dispense the mixed solutions.

6. The container of claim 1 further comprising
25 a third port in fluid communication with one of the
chambers.
7. The container of claim 1 wherein the second
chamber has a larger volume than the first chamber.
8. A container for filling and storing two
30 products prior to mixing the products into a mixture
comprising:

a first chamber for holding a first product that
enters the first chamber through a first port:
a second chamber for holding a second product that
35 enters the chamber through a second port; and



chanbers. 7. The container of claim1l whemai_n_the second
chanber has a | arger volune than the first chanber.

rotucia info a mixtare . conprising: oo p“ltlllllﬂtltm ﬂﬂlfﬂlﬂf or

hol ding a first product that enters the first chanber th

first port; a second chanber for holding a second product t hat
35 enters the chanber through a second port; and

13 the first port and the seédnd port bei ng Iocated at t he

same exterior side of the container. cont ai

claim8 further conpfhiesifirst pPoxtcaRfaithér Stﬁciﬂrtﬂ rﬁOEEaPeBBF (?ﬁ:at%f‘éi first
‘chanber and 55t iR SRERNESHEPDEF . s:t.de of the &Bntain&le container of

claim8 further conpr|3|ng a fran connec, q$ﬁ nﬁﬂﬁ it
chanmber and the 9 second TRAMSEY £aine % &pd Qﬁ 8 Fu e contai ngorr{
claims furt her ccmmlatim:ngdit@ldlag aeldltbehueepolthel i 1fisi &T@G\hﬂmlw i on

with at ast & f gpanbers 12. The cont ai ner of
claim8 ereltﬁ’? ‘?&8 Cﬁgﬁb port and the second port are at the,

exterior side of t he10 c'@h@a@%ﬁam}’ oft cilpdmp@ergher comprising

The containery P%an&iﬁig1cgnWQ%E%knbeEu%en the ffigRg RiaMMedreis
eccentric. hod for filling and ni xing products
in a contai nerSEeAPH| §hﬁ§b?ﬁe st eps of : filling a first chanber

with a first producti20 thmpegboatfinet @prdlaimBdfurther comprisingng a
second Chanberaﬂﬁggd§t§%%gTjﬂ% dUthluld communication with at least
one of the chambers.

12. The container of claim 8 wherein the first
port and the second port are at the exterior side of the
container wall at its base.

15 13. The container of claim 8 wherein the
frangible connector is eccentric.

14. A method for filling and mixing products
in-a container comprising the steps of:

£filling a first chamber with a first product

20 through a first port:; and

filling a second chamber with a second product
through a second port wherein the first port and the
second port are located on the same exterior side of the
container.

25 15. The method of claim 14 further comprising
the step of breaking a frangible connector betweeﬁ the
first chamber and the second chamber.

16, - The method of claim 15 further comprising
the steps of mixing the first product and the second

30 product forming a solution and administering the mixed
solution from one of the chambers.

17. The method of claim 16 wherein the
administration of the mixed solution is through one of
the ports.



t hrough a second port wherein the first port and the second port are

| ocated on the same exterior side of the cont ai ner. '
The nethod of claim 14 further conprising the step of ﬂm

frangi bl e connector between the first chanber and the” erul@m# "'
16. The nethod of claim 15 further conprising t he* st’eps off s

m xi ng the first product and the second 30 product form ng a solution

and adm ni stering the m xed sol uti 0R , fromone of the chanbers.

17. The nmethod of <claim 16 wherein the adm ni stration of

the m xed 50|Ut'0n i's jighrough e fdthod of ¢IEiMOid Sfurther comprxsxng
14 The nmethod of claim 14 further %rrprr S

step of adding éd’cﬁ tFBRRI 9 0REELNEo Asii tkonale Produg r§r‘]‘%nr‘6frglir"h§

third port. chambersl%hroudh r@tmﬂrdopohf)usr ng a peritoneal dialysis 5
sol ution conpri sing th.L st eps o

illing _a first gh af a
cont ai ner havi ng at | east t%ub%rft%r ?%Wgaadgfﬁ'g’gz’ea} %533' S18
through a s fedlutpion c¢comprisling théistepsidé:of the container; and

filling a second chag‘gﬁlg{n#‘hﬁhgg%@ I n}ﬂe&h ]Q coﬁééﬁné?' Hta'vci'?\gt hjgough

a second fill port I'rst sr e contal ner.

20. The net hobtea$t ck¥pmchambens Wi t ﬁed%ﬁﬁse. solythent thremgh A ng
the container angiihepdeitigeataddon a £ik8eesiakUbifORhe container; and

filling a second chamber of the container with a
10 base solution through a second £ill port located on the
first side of the container.
20. The method of Claim 19 including the step
of heat sterilizing the container and the dextrose and
base solutions.



