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W TH | NTEGRATED RI NSI NG SYSTEM *159159* The present
invention relates to the infusion of nedicatio '
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veims of a patient via an infusion |line, under the
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encountered with this type of infusion, nanely: the

| 0§8€0Pa8§8RBT0f the nedication: The infusion 20 line

has a non-negligible volume, in particular in . the

case_of smal.l _infusion g : edi gatd for
reﬁﬁFﬁi ﬁ&%%%lea ujiyh’e Bﬁgsimga?ég?{gﬁl%ﬁoﬁg - a@].
comediimed i msde. fbag i FHRiINDf uBBELFAELCRt h@Ypat FERT Y-
Wheohgﬁ.c,% 2Ot TARGAI Vewbhecomba st s bedndoseontaening

ri sk of confam nation dye to the toxicity of_.the -
TEBFEAERGACT RS ATIRF 15 EISEHT 1) %er“fé%%‘?%n%%umn'

't 0xhé oeephlargeni/comcandentiedi caeros, fantidueppresically

et%i%sé%%’%%%r%e N8 A HagK fa 3G seRAATIRE on when.

the“care personngﬁ-purges the air fromthe perfusion
line before connecting up to the patient or when

di gganneGiidwt ide | pkusiaiteddde. 85 Thelsel ut isimgly and

th?%%x%@%s@%% bsm%anﬁgfgé ﬁgbgié§%r§hcountered with this

type of infusion, namely:

- the loss of some of the medication: The infusion
line has a non—negligibie volume, in particular in
the case of smali infusion bags. The amount of
medication remaining in the line plus the residual
amount contained in the bag is not infused into
the patient who thus does not receive the

- prescribed dose;

- the risk of contamination due to the toxicity of
the medication: the medication infused may be
extremely toxiclor allergenic (cancer medication,
antibiotics, etc.) and there may be a risk of
contamination when the care personnel purges the
air from the perfusion line before connecting up
to the patient or when disconnecting the infusion

line.

The solution to these two problems consists in rinsing
the line before and after infusion and rinsing the bag
after infusion using a harmless, inexpensive solution

(isotonic sodium chloride for example) .
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.the line before and after infusion and rinsing the bag
after infusion using a harm ess, inexpensive solution
(isotonic sodiumchloride for exanple). *@0002* - 2

Devi ces are al ready known whi c¢h can at |east partially
rinse the bag/line, limting nmedication |oss and the

risks for care personnel. 5 Patent US 5 242 392 .
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also selection means allowing the medlcatlon_and/or the_
20 rinsing solution to flow through the dispensing and .

infusion means.

Patent FR 2 306 711 describes an infusion device
comprising at least two infusion containers suspended
25 at different heights, whose tubes are connected for
example using a Y-shaped connection piece, and a valve
device with two inlets whose operation is llnked to the
difference in height between the infusion containers
which cauées a difference in height between the columns

30 of liguid.

Documents WO 92/11881, US 4 512 764, WO 95/09920,
EP 0 790 064, US 4 623 334 and WO 03/077974 describe
infusion or injection systems comprising devices for

35 rinsing the infusion line or injection system.

These devices do not provide a satisfactory solution to
the problems of safety and effectiveness of the

infusion systems:
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35 rinsing the infusion line gr i njection system

These devices do not provide & satisfactory sol ution

to the problens of safety and effectiveness of the
infusion systens: 3 |f the bag contains air, it nmay
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separ ati on/ conmuni cati on 30 nmeans which allow the

rinsing solution to enter the .
The present invention is intended to improve the safety

and effectiveness of infusion systems by virtue of a
device for automatically rinsing the line andlthe bag

after infusion, without the nurse’'s intervention.

The present invention relates to a bag for medical use
for infusing medication by gravity, comprising at least
two compartments, one containing medication in the form
of a solution and the other(s) containing a rinsing
solution, and compartment separation/communication
means which allow the rinsing solution to enter the
compartment containing the medication automatically
only after infusion. The rinsing solution completes the
infusion, rinsing the medication bag and the infusion
line, thus eliminating the risk of contamination and
the loss of residual medication in the bag and that

contained in the infusion line.

The basic principle of the invention consists in using

the vacuum created in the medication bag at the end of



.conmpartnment containing the nmedication automatically

only after infusion. The rinsing solution conpletes
the infusion, rinsing the medication bag and the
infusion line, thus elimnatihg the risk of

contam nation and 35 the |oss _of resi ual (e}
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etvveen the conpartnents nay be a
pressure-threshold val ve.
The device for ensuring automatic communication between

the compartments may be a communication channel
positioned above the 1level of the liguid in said

compartments when the bag is suspended vertically,

As a variant, the device for -ensuring automatic
communication between the compartments may be a

pressure-threshold valve.

The compartment or compartments containing the rinsing
solution may comprise a narrow area towards the top of

the bag.

The attached drawings illustrate the present invention

in more detail.

Figure 1 shows an infusion bag with two compartments

comprising a communication channel.



. THe conpartnent or conpartnents containing the rinsing

30 solution may conprise a narrow area towards. the

top of the bag. The attached drawings illustrate the
present invention in nore de?arl 35 Figure 1 shows
an_infusion bag with two_co 0 [

cofm@HFeatd of gﬂﬁnﬁﬁ} e é oﬁg gﬁgln us éﬁfments
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a.pressure-threshold valve. Figure 3 is a cross

section through the pressure- 5 threshold va%h ressure-
fi §UBRT2 WBt hi§ ntRegradtos® bPEskabPe tHEGHER ?hep

s ¢l ggpedspbate ~FHigur ef 4 rshewe thewsane ivalegratred Hereakable
open state. 10 Figure.5 shows an infusion bag with
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channel . ‘According to a first enbodi nent of the
|n¥§ghkgn 4SUAWD & %EefbgﬁrevﬁlvHS§n|%h@aggeﬁfs&ate
flex € i'nfusion --- separated into two
‘j uxt aposed-conpartnents (1). and (2), one (1) of which

10 CoRtaiRe tshesHmali cahi enrasdohh®agt herth (2)r¢deceipsihgents

sol uti on. . ment o np jan access (4) for
f|FPWH&lFﬁggbggcgﬁﬁugﬁ%ﬁééfwhg a%S'the i nfusion |ine

(10) Cbnpartnent (2) conprises a narrow 20 area (9)

g%%rﬁq of. § he P?Qs@ngmﬁgdﬁﬁ@ﬁﬁs o(f5)trfé3r1n\f'daﬂ1ﬂ:idfmg shown
Sa| t nment . he two conp art I’ren%;ﬁ glesep

by i& s@b%‘l‘%@lt Hal I‘&/S‘?/erlf’l d%ﬁd%PF &) uppng lor bag

15 CcoRRasesed reakable deviaesds) cespaneuenos éhéuﬁ@d (2),
fﬂ?ﬁ%f Qﬂbet ﬁ Loe Lue ¢aapasll &ié@gﬁbﬂtaﬂé £2Re other

Ow communi catl on et ween he two
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t hé 2 Fuserdst Wen (the: bgﬁmP uspend |
20 area (9) at the top of the bag and an access (5) for
filling said compartment. The two compartments are
separated by a substantially vertical wall (7) whose
upper part comprises a breakable device (3) designed to
ensure the seal between the two compartments when it is
25 intact and to allow communication between the two
compartments when it is broken by the nurse by
mechanical intervention on the outside of the bag. This
device is imperatively placed above the level of the

liquids when the bag is suspended.

30 : _
Compartments (1) and (2) are filled without the
addition of air. Said compartments comprise means (8)
and (6) for preventing the flow path of the liquid from
being sealed up completely when the bag flattens. These
35 means (8) and (6) may consist for example of a

vroughening” of the surface of one of the faces of the

bag or a thermoformed channel, which aid the flow.
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-30 Cbnbartnents (1) and (2) are filled wi thout the

addition of air. Said conpartnents conprise neans (8)
and (6) for preventing the flow path of the liquid
from being sealed up conpletély when t he bag

flattens. These 35 neans an 6) t. .f
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vapves(smx)e a@rasmﬁ@uaﬁlaﬁ t hel 1o %ﬁffaer EHBELHRT ©

Pr g3 s¥Lehetbween dha fompasddvris () embafi2jents (1) and

Conpartnent (1) conprises neans (8) for preventing the
Jpath of the Iiquid from being seal ed up

conpletely 15- when the bag flattens. These neans (8)

fagi|litate, he £y o €nEO0 mﬂgyléybﬁgﬁﬁiﬁ@ the

bet EER "t Wen% Még§%%§%€s&gng tﬁgqacces€ § letel

t hé Liowf @@téh dafi rifehe PIuidof PeB OPRH Y FOALE Paﬁ?mp etery

(@ eShaw gggtEQAﬁﬁédg frigese mdans 28)usimdislitmtes the
of two separate bags instead f o é%Jé%h the two
cofg&rt weeTy; i e§°§mgﬁ&cig %mﬁgﬁqugnﬁ%e of
pres&mBEtMEhm$ras@omma&@vee@sed%r1%%etbégkﬁF?ﬁﬁM}ellHe
2.(1B e valve conprises two chanbers (14) and (15)
separat'ed by an el astomer nmenbrane (13) . As shown in
figure 3, the seal between the two chanbers i's ensured
According to a variant (not shown) of the bag of figure
'i or 2, use is made of two separaté bags instead of one

bag with two compartments.

Figures 3 and 4 show an example of the pressure-

threshold valve used in the bag of figure 2.
The valve comprises two chambers (14) and (15)
separated by an elastomer membrane (13). As shown_in

' figure 3, the seal between the two chambers is ensured
by the membrane (13) being pretensioned on the annular 
sealing ring (17). The chamber (14) is in communication
with compartment (2) containing the rinsing _solution
via the openings (12). After the breakable device (3)
is broken, the chamber (15) is 1in communication with

the compartment (1) containing the medication.

As shown in figure 4, when the pressure inside the
chamber (15) becomes negative with respect to the

pressure 1n the chamber (14) , the membrane (13)



.30 by the nmenbrane (13) being pretensioned on the
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annular sealing ring (17). The chanber (14) is in
communi cation wth conpartnent (2) containing the
rinsing solution via the operfings (12) . After the
breakabl e device (3 i s _broken, th cha (18)7) s tn
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15 C% ar ne 2)-sand (2a)-are separated by a wall
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comprlses an access (4) to the infusion line (10). The
volume of compartment (2a) is slightly greater than the
volume of. a standard infusion 1line (around 10
milliliters).

The following exampies illustrate how the infusion bags

of the invention are used.

Example 1: Bag with two juxtaposed compartments
(figure 1)

After the infusion line has been established, the nurse
breaks the breakable device (3) by mechanical
intervention on the outside of the flexible bag, to
place the compartments (1) and (2) in communication
without causing transfer since the pressure inside the
two cdmpartments is identical. When compartment (1) is
pfactically empty, its walls collapse. The pressure in

compartment (1) then becomes negative with respect to’



.of the invention are used. Exanple 1: Bag with two
j-uxt aposed conpartnents 30 (figure 1) After the

i nfusion |ine has been established, the nurse breaks
t he breakabl e device (3) by mechani cal intervention

on the outside of the flexible bag 35 e t
coRbE: RSP il (27VPREEBRRAN ALY on ot mreens.
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gp@hf?ﬁﬁs lel# Eaha&%rfﬁgﬁ%&( *nd the Iine (10)
Thefpdtoxert Widuid.-hus receive all the nedication and

othe nurse will handle an infusion line and a bag free

of toxic liquid. 10 Exapple 2: Ba su
Co&ﬁﬁﬁﬁﬂﬁhﬁg ﬁgurglﬁnghéwﬁeth%HPe 8%%8 9?&?9§€gents

fol l owed, exceptiglat 20 is 15 the pressure-threshol d
valve that allows the rinsing solution to flowinto

conpartnent (1) when the pressure in this conp aﬁh E nt. g
beGtheednatdpd | 9B akaRPiespeds (501 UWETpr SSEHRT i 12
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20 Example 3: Bag with three juxtaposed compartments
: (figure 5) '

Once the bag has been connected up to the infusion 1line
(10), the air-filled infusion line is in' communication
25 with compartment (2a) which is full of rinsing
solution. The nurse starts infusion as usual with the
contents of compartment (2a). After this operation,

compartment (2a) is almost empty.

30 The nurse connects the line to the patient, then breaks
the breakable device (3). Compartment (1) is then in
communication with compartment (2a) and thus with the
infusion .line (10) . The medication contained in (1).
flows into compartment (2a) until the heights of.liquid

35 in said compartments are eqgual.

When compartments (1) and (2a) are almost empty, the
walls collapse, causing the rinsing solution in

compartment (2) to be sucked into compartment (2a).



.sol ution. The nurse starts infusion as usual with the

contents of conpartnent (2a) . After this operation,
conpartnent (2a) is alnost enpty. 30 The nurse

connects the line to the patiént, then breaks the
breakabl e device (3) . Conpartnent (1) is,_then jn

cohfibar cahroRCKPLR é@ﬁﬁ%ﬁﬂnﬁﬂmﬁﬂﬁﬂé%%ﬁ tihs a3 h'3He Bave
i nEyshoadl i neuf 10) whilte nedirmsdd on thent abpedomn (2§  the

flows into conpartnent (2a)_ untj ei ght,g<of int th
| i GAPE2T58°Ph sai %unﬁﬁﬁ%%%#tsgé%éggaﬂal. When o ©

-coppatftaenhslithy 4ad)(2a) are al nbst enpty, the walls

10

col | apse, causing the rinsing solution in conpartnment

(2) to be sucked into conpartnent (2a), f1 t :

| eVBEs bBEGEBAPESRPar t ABAL s %i?u’éﬁ% (2%1];?%%€léa€£equa -1
OULmpWREGBNEENSES t BRebobtrement t hevenbhpart nBavevere the
rinsing _solution f|o i.nto t r f s nld (d92cribed
5 FECHELOR P oA hnd T GUTes S | Fet rar e s & X
enbodi mesttosvof bute, pr @Bentheny STGRT YHoweR/OmRgRees &l
inygntigRcis not limted to the enbodi ments descri bed

and shown but, on the contrary, enconpasses all 10
variants. WO 2006/ 018555 - 10 - PCT/ FR2005/ 050414

CLAIM5S 1. A bag for nedical use for infusing

nmedi cation by gravity, conprising 5 - at |east two
conmpartnents, conpartnent (1) containing nedication
inthe .formof a solution and conpartnent (2) or
conpartnments (2) and (2a) containing a rinsing

solution, and - separation/comunication nmeans for

said 10 conpartnents characterized in that the

rinsing solution is



.designed to rinse conmpartnent (1) and the infusion

!ineh(lo)hafter conpartnment (1) has been enptied and

in that the separation/comrunication nmeans_1

t h#Or 2A9i6§ 18858t i on to aut omdbically ent%ﬁT;%§%§6¥W°504l4
conpartment containing the nedication (1) under the

ef fect of the vacuumcreated by the water colum

height in the infusion. |ingya}As when the

conpartment containing the medication (1) is 20

enpty. 2. The bag as clainmed in claim1, characterized

In é A hﬁtz\bltﬁeeg Separ akidarkdormmmi tati anfueang cmtprdaeion by
a breakabl e.device (3)., .said device ensuring, 25

before PEH's Kroﬁgﬁ;r%ﬁén eal between conpartnents

5(1) and-. &2) Oregsl) ahdo( 28PM@ELItAGNtSt or &FIRATF MR (1)

“optional Ly dunring P NG oford hen Etheesoand o | dwsagution
after it is broken,~ conmunjication betw§en saiF2 a (2a)
conpar t meAPS FHPRG S nflsi¥n ST R He et Tat 1 onc ™ =

and - a dewntaiensdl iang iaustierrsiod utdmmuniagdt i on

under the &FPFECt 6

" bet ween congg%g@%%%§€%é%%%p%aQ%knpr.(g&ﬁﬁﬂg (283or said

erence 1 n pressure

10bet ween sactpegirp@ittents. 35 3. The bag as clainmed in

ngL”!Zch%Q?E%%%ﬁ&%éedihn thaat EHE devheenfor solution 1is
ring automatic comruni cation bet nth - Dl

conpart%@ﬁﬂgnﬁg &Q-?EPS?xﬁﬁﬂﬁﬁ%ﬁﬁ??ﬁmﬁﬁén%%ﬁ f?@)lnqulon
posi ti onecheabove) t heételrevedmpar trfeent | Gul dhizls segen emptied
Conpartggktsinth%gf tg gtEépﬁgéggeg?goﬁﬁﬁhﬂgékﬁﬁn means

al | owi ng e ans

_ ( er e rinsing solution, through
154 si phomléPhecthe STAnSTHE BAGUALOR HMEAFANar bt 8] Snter
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Cgaran%Hezed:dmpaﬂﬂhaintcormﬁmmmng2)tm coePacateons (1)
(2) an u&%%& the effect of the vacuum created by the

water column height in the infusion line (10) when

the compartment containing the medication (1) is

empty.

2. The bag as claimed in claim 1, characterized in
that the separation/communication means comprise
- a breakable device (3), said device ensuring,
before it is brokeﬁ, the seal between
compartments (1) and (2) or (1) and (2a).during
storage and ‘dptionally during purging of the
1iﬁe, and allowing, after it is broken,
communication between said compartments during
infusion of the medication, and
- a device ensuring automatic communication
between compartments (1) and (2) or (2) and (2a)
undef the effect of the difference in pressure

between said compartments.

3. The bag as claimed in claim 2, characterized in
that the device fer ensuring automatic

communication between the compartments- is a
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.conprise a narrow area (9) at the top of the bag. 10

5. The bag as clainmed in claim2, characterized in .
that the device for ensuring automati ¢ comruni cation
bet ween the conpartnents is altl pTessure-threshol d

valve (11). 15 6. The bag as cl [

cl ai ms. Cclm?EnFacat(’:ﬂ%ra%l? 7k | ﬂr? thglf)Sl?ngnggslaskgéve £he
rreans (ﬁéveaneb/fortk(eS)l:‘.fcpncprENeaalldgCphléaf-’F@WlEﬁt whem the
the gégsfr%gg%%h%%ds%@f%iéﬁiﬂ%”ngﬂﬂdwﬁh@Mﬁﬁétﬁﬁansfer

bagfl bag as clained in claim®6
charactefi gbd FhnsStAdt S@é}lélﬁ@aﬁgr?B?haﬁd?b?h?%)effeCt
consi st of a roughening of the surface of at |east

one of the faces of the 25 8.. The b
i ntel ai /'8, Rathar &t éﬂ?&?qag farLai g %Qa?ég%le%%@i in
and/ or €8} tCeRsipsirtafend Mancmel comgerpyents (2)" and (2a)

t hernof or m ng. 3 as o6l gimedei RoNY £ 0BRE0b
cl ai ns i°m§r9§e d %ag¥ggy Qggact%wg?acterl ezeedo?nayjt hate 29

.said conmpartnents (1) and (2) or (1), (2) and (2a)

g'f‘ g. | j U*ﬂqé? a§5 cll(hlmﬂw ba% dAsicl a2 redharaatgréred in

cl al nB C cter th

sai d compaFt nentclge (1)deéﬁ;f&e( 2) %lég supéi%ggégg Hutomatic
communication between the compartments is a

pressure-threshold valve (11) .

6. The bag as claimed in any one of claims 1 to 5,
characterized in that it comprises means (6)
and/or (8) for preventing the flow path of the
liquid from being sealed up completely when the
bag flattens.

7. The bag as claimed in claim 6, characterized in
that said means (6) and/or (8) consist of a
roughening of the surface of at least one of the_

faces of the bag.

8. = The bag as claimed in claim 6§, characterized in
that said means (6) and/or (8) consist of a

channel made by thermoforming.

9. The bag as claimed in any one of claims 1, 2, 3,
4, 6, 7, 8, characterized in that said
compartments (1) and (2) or (1), (2) and (2a) are

juxtaposed.

10. The bag as claimed in any one of claims 1, 2, 5,
6, 7, 8, characterized in that said compartments

(1) and (2) are superposedf



