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“Sterile flexible package with pressure compensafor the dosed
reconstitution of fluid medicinal or nutritional lsstances to be administered
to patients by infusion or injection.”

S——

The present invention relates to a sterile flexfiekage for the dosed
reconstitution of fluid medicinal or nutritional lsstances to be administered
to patients by infusion or injection. The packagedquipped with a pressure
compensator to keep constant pressure applied amdsfl during
reconstitution.

Packages for intravenous infusions or instillatiame known, which
comprise a flexible bag in which a sterile chanfloercontaining a diluent is
formed, and from which a flexible tube with an ogkle closure extends,
equipped with a coupling and perforation devicerodigh which a
pharmaceutical or nutritional substance in powdet, or other material is
withdrawn from a bottle and delivered into the incbamber of the bag,
which substance, once mixed with the diluent, fortms medicament or
nutrient to be supplied to the patient.

It is also known that sterility conditions must peeserved once the
bottle is perforated in order to transfer the pleeutical or nutritional
substance from the bottle into the bag.

While a loss in sterility is always dangerous, le tspecific case of
high-risk drugs this loss may lead to severe efféat both the patient and
the medical and healthcare personnel responsiblthéopatient care. First,
there is a the danger of an incorrect administnabeing performed, for
example due to a premature or erroneous triggerfigthe drug
reconstitution, or a risk of contamination of theedital and healthcare
personnel or the patient themselves.

As a solution to this problem, packages where glasisterile flexible
casing with airtight closure houses in separatentigais a flexible bag with

liquid diluent and a bottle of medicinal or nuwmitial substance in powder,
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gel or other form equipped with a pierceable cap larown, in particular

from EP 2962676 Al. Said casing also houses a mixibe equipped with

an openable closure extending from the bag andngndith a device

allowing the coupling to the cap and the perforatd said cap. Initially, the

bottle is inserted in the (still open) chamber loé tcasing in a coupling
position to the coupling and perforation device #meh, after said chamber
has been hermetically sealed, may be manually nvaned from outside of

casing up to a perforating position of the cap uigio the coupling and
perforation device itself.

Thus the flexible bag, the bottle with the pharmaical or nutritional
substance and the coupling and perforation devareniixing the two
products and reconstituting the desired drug orienit remain inside the
sealed sterile casing, ensuring the implementadiod maintenance of a
completely sterile condition.

According to a variant described in EP 3158987 thE, portion of
flexible casing where the bottle is housed maydpgpped with a connector
with an openable and hermetically sealable caputiir which a mixture of
a sterilizing gas and oxygen may flow into saidtijor of casing, thus
ensuring an even higher sterility of the bottle #relentire package.

However, both solutions described above are limited the
reconstitution of a drug or nutrient comprising thetal amount of
pharmaceutical or nutritional substance contaimethe bottle, and do not
allow any dosing.

Such limitation makes both packages above completstless when
it is desired or even necessary to mix a dosedtiqyart the medicinal or
nutritional substance with the diluent containedhi@ bag in order to form a
final drug or nutrient with a variable but prectesing of substance.

On the other hand, a device for the dosed recatistit of a drug or
nutrient in a sterile bag with liquid diluent isdwmn from EP 2399565 Al,

in which a pharmaceutical or nutritional substairc@owder, gel or other
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material is withdrawn in a dosed quantity from dtlleoprovided with a cap
that can be hooked and perforated.

Said device comprises a 3-way flow diverter — liky, way of
example, a stopcock — housed halfway a tube exignidom the flexible
bag and ending with a device for the coupling aedqgration of the cap of
the bottle.

When adjusted to a first position, the flow diveriempedes any
communication between the bottle and the bag, wiiben moved to a
second position it allows the bag to be put in camitation with a side
opening for a syringe or other plunger device, @héen rotated up to a third
position it allows the bottle and said side operimge connected.

However, the solution described above does notreribe sterility of
the bottle when the cap is perforated through thgpling and perforation
device of the tube extending from the bag, nor ugus coupling and
removal of the syringe.

Lastly, it is known from the Italian patent apptica for utility model
No. 202016000058207, filed on 07/06/2016 in the emarinthe Applicant, a
sterile flexible package comprising a sterile b#lgd with liquid diluent, a
bottle equipped with a pierceable cap to contamealicinal or nutritional
substance in powder, gel or other material, andba £xtending from the
bag and provided with a device for the coupling padoration of the cap of
the bottle, where said bag is housed in a flexisierile and sealed casing,
and said bottle and coupling and perforation degigaccommodated in a
second flexible, sterile and sealed casing. Saginga are separated and
distanced, and said tube has a portion betweerfirsteand the second
casing where an adjustable flow diverter is housddch can be adjusted to
a first position in which the bottle and the bag prevented from being put
in communication, a second position in which thg bammunicates with an
openable and hermetically sealable side openingaf@yringe or other
plunger device, or a third position in which thettleo is put in
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communication with said side opening.

By means of this package, using the syringe plufiggrto withdraw
the diluent from the bag and insert it in the leoftdr mixing the diluent with
the substance contained in the bottle and thenttwvaw a dosed quantity
of mixture from the bottle and insert it in thedid diluent left inside the
bag, the drug or nutrient can be reconstituted adrdinistered in any dose
desired and suitable for the therapeutic treatroktite patient.

The object of this invention is to improve said lege in order to
avoid possible issues caused by the pressure dxgytéhe syringe plunger
first on the diluent withdrawn from the bag whileithg inserted into the
bottle, and then on the dosed mixture withdrawmftbe bottle while being
inserted in the diluent left inside the bag.

According to the invention the object describedabis achieved by
equipping the package with a pressure compensatwisting of a small
tube with hydrophobic filter connecting anotheresidccess of the flow
diverter facing the one designed for the syringere or the other of said
sterile and sealed casings.

This way the pressure exerted by pushing the sgrppignger on the
liquid diluent first and then on the dosed mixtigeeleased into one or the
other of the casings, thus avoiding overpressistes

The features of this invention will become appafenh the following
detailed description of an embodiment of the ini@ntvith reference to the
appended drawings, provided purely by way of a lmoited example, in
which:

Fig. 1 illustrates the sterile and sealed packageording to the
invention and ready for use;

Figs. 2-5 show the same package during the withalamwixing and
reconstitution procedures carried out by meanssyfiage;

Fig. 6 shows the package once the procedures arpleted,;

Fig. 7 is a sectional view of one end of the tuli Wydrophobic filter
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serving as a pressure compensator, on a magndée. s

Fig. 1 shows two different casings 1 and 2, bothilstand sealed, that
are aligned but distanced.

The lower casing 1 houses a flexible sterile bdije?l with a suitable
liquid diluent and equipped with a flexible inpubt 5 and a flexible output
tube 6, both provided with caps 7 and 8.

The upper casing 2 accommodates a bottle 9 withediaimal or
nutritional substance 10 in powder, gel or othguitli material. The bottle is
normally sealed with a cap 26. The cap 26 is oftyipe described in EP
2867132 Al and can be opened by perforation wilgrenge, luer or other
piercing device, and is automatically airtight s¢d¢ once the perforation
device is removed. The second casing 2 is alsoigedvwith a tube
connector 11 with an airtight open/close cap 2teftype described in EP
2867132 Al. The tube connector 11 can be used lleedea mixture of
ozone or other sterilizing gas and oxygen intorgag.

The bag 3 and the bottle 9 are connected by abfkexube 12, which
consists of an initial section 51 extending frone thag 3 and out of its
casing 1 and including a frangible closure 50 dfnawn type, a middle
portion 13 connecting casing 1 to casing 2, andinal fportion 14
accommodated inside casing 2 and comprising a ifsenglosure 15 of a
known type, and eventually ends with a coupling padoration device 16
of the type described in EP 2962676 Al. Said cogpknd perforation
device is equipped with flaps 17 that can be caliptethe cap 26 of the
bottle 9, and a perforation tip 28 to pierce the 26 of the bottle 9 after said
cap has been coupled to the flaps 17 and a fuattiat movement has been
made through pressure exerted on the outer wallsasihg 2 in order to
bring the bottle 9 closer to the bag 3, as desdribefurther detail in EP
2962676 Al. For the sake of simplicity, the bo®len Fig. 1 is already
perforated and in a coupling position, but the dible element 15 is still

shown in a closed position.
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The middle portion 13 of the flexible tube 12, Itedh between casing
1 and 2, comprises a flow diverter 18, by way adreple a 4-way stopcock,
in which a side opening 19 is closed with a captl# can be perforated
with the luer 21 (with or without needle) of a syge 22 with plunger 23 and
automatically sealed once the luer 21 is removatbtider side opening 41
of the flow diverter 18 is connected to a flexilblde 42 with hydrophobic
filter 43 (Fig. 7) ending into one or the othertbk casings 1 and 2, as
shown in Fig. 1 with a continuous and dash-dotileel tespectively. For the
sake of simplicity and purely by way of examplegd-R-6 illustrate only a
tentative insertion of the tube 22 into the cadiraf the bag 3.

Fig. 1 shows the flow diverter 18 in a position wééoth the tube 12
and the side opening 19 are completely closed.

In order to trigger the reconstitution of the dmgnutrient inside the
bag 3, the flow diverter 18 is to be adjusted ® plsition shown in Fig. 2,
thus putting in communication the bag and the splening 19, and then the
luer 21 is inserted in the cap 20 in order to pati®it. Once the frangible
closure 50 is broken, the syringe plunger 23, whglmitially in a fully
forward position, is pulled backwards to withdrale tdesired quantity of
diluent 4 from the bag 3.

The flow diverter 18 is then rotated up to the posishown in Fig. 3,
thus enabling communication between the portionube 14 and the side
opening 19 with the luer 21 inserted. By breaking frangible element 15
and pushing forwards the plunger 23 of the syri2@ethe amount of diluent
which was previously drawn up can be transferréd ithe bottle 3, where
said diluent is mixed with the medicinal or nutital substance 10
contained therein and thus forming a mixture 24thAd stage, the flexible
tube 42 with hydrophobic filter 43 serves as a swes compensator
terminating into a sterile casing, avoiding anygiole toxic contamination
for both the professional handling the package #ral syringe and the
patient receiving the fluid mixed substance.
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By pulling backwards the plunger 23 as in Fig.h& desired quantity
of mixture 24 is sucked in the syringe 22, whiclxtmie — once the flow
diverter 18 is turned into the position shown ig./A (same as Fig. 2) — can
be delivered into the bag 3 by pushing forwards ghanger 23 and thus
creating a drug or nutrient 25 with the desiredirpsAlso at this stage, the
flexible tube 42 with hydrophobic filter 43 serv&s a pressure compensator
terminating into a sterile casing.

The flow diverter 18 is eventually adjusted as smow Fig. 6, while
the luer 21 of the syringe 22 is still inside tlag Q0.

The process of dosed reconstitution of the drugubrient is complete
and the cap 8 can be opened (Fig. 6) in orderpplgsaid drug or nutrient

to the patient.
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CLAIMS

1. A package comprising a sterile bag (3) filledhaliquid diluent, a
bottle (9) equipped with a pierceable cap (26) ¢otain a medicinal or
nutritional substance in powder, gel or other maketand a tube (12)
extending from the bag (3) and ending with a coupland perforation
device (16) for the cap (26) of the bottle (9), véhsaid bag (3) is housed in
a flexible sterile sealed casing (1) and said eotfl) and coupling and
perforation device (16) are accommodated in a skflerible sterile sealed
casing (2), in which said casings (1, 2) are sdpdrand distanced and said
tube (12) has a portion (13) between the first ggwbnd casing (1, 2) where
an adjustable flow diverter (18) can be adjusted fost position in which
said diverter (18) impedes any communication betvwtbe bottle (9) and the
bag (3), a second position in which said diveri&) @llows the bag (3) to be
put in communication with a sealed side opening) @§uipped with an
openable and hermetically sealable cap (20) foyrange (22) or other
plunger device, or a third position in which thevatter (18) allows the
bottle (9) to be connected with said side openit®),(wherein a pressure
compensator is included which consists in a flexibube (42) with
hydrophobic filter (43) connected to another sigerong (41) of said flow
diverter (18) and terminates in one or the othesaidl airtight sterile casings
1, 2).

2. A package according to claim 1, characterized et #aid flow
diverter (18) consists in a 4-way stopcock.

3. A package according to claim 1 or 2, characteriin that said
coupling and perforation device (16) comprises dlg@7) that can be
coupled to the cap (26) of the bottle (9) and dgpation tip (28) to pierce
the cap (26) of the bottle (9) after said cap (2& been coupled to the flaps
(17) and a further axial movement has been madeigir pressure exerted
on the outer walls of casing 2 (2) in order to grihe bottle (9) closer to the
bag (3).
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4. A package according to any one of the precedifgms,
characterized in that said casing 2 (2) is equippiéldl a tube connector (11)
to deliver a mixture of ozone or other sterilizigas and oxygen into casing
2 (2).

5. A package according to any one of the preceditgjms,
characterized in that between said middle porti@®) énd said coupling and
perforation device (16) said tube (12) includesnalfportion of tube (14)
housing a frangible closure (15).

6. A package according to any one of the preceditgjms,
characterized in that said tube (12) includes d@malrportion of tube (51)
extending from said first casing (1) and termingtinto said bag (3) in
which a frangible closure (50) is housed.



