wo 2017/005265 A1 | 000 0000 OO 0 OO0 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/005265 A1l

12 January 2017 (12.01.2017) WIPO | PCT
(51) International Patent Classification: (72) Inventor; and
A61J 1/10 (2006.01) A61J 1/20 (2006.01) (71) Applicant : DYRSBORG, Dorte [DK/DK]; Anderuplun-
A61J 1/14 (2006.01) den 77, 5270 Odense N (DK).
(21) International Application Number: (74) Agent: TROPA APS; Aagade 97, 1st floor, 8370 Hadsten
PCT/DK2016/050191 (DK).
(22) International Filing Date: (81) Designated States (uniess otherwise indicated, for every
16 June 2016 (16.06.2016) kind of national protection available): AE, AG, AL, AM,
o . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(25) Filing Language: English BZ, CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(26) Publication Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(30) Priority Data: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
PA 2015 00380 5 July 2015 (05.07.2015) DK MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

[Continued on next page]

(54) Title: INTRAVENOUS BAG

(57) Abstract: An intravenous (IV) bag for providing IV fluid to a patient is dis-
closed. The IV bag (2) comprises a first compartment (6) separated from a second
compartment (4) by means of a wall member (20). The IV bag (2) comprises an

BN button.

outlet port (12) provided in the lower end of the IV bag (2) for dispensing the IV
bag (2). The IV bag (2) comprises an activation member (8f 8', 8") contigured to
establish fluid connection between the first compartment (6) and the second com-
partment (4). The activation member (8, 81, 8") may be a push button or a rotatable



WO 2017/005265 A1 AT 00N 000N AL A

84)

SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every

kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF,
SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA,
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2017/005265 PCT/DK2016/050191

Intravenous Bag

Field of invention
The present invention relates toc a medical fluid system. The present
invention more particularly relates to an intravenous (IV) bag for providing
IV fluid to patients.

Prior art

IV treatment is widely used for infusion of liquid substances directly into
veins. IV treatment is applied for several purposes including delivery of
preparations and medications, correction of electrolyte imbalances and
dehydration treatment.

From WO 98/16183 AL, EP 0 145 825 A1, WO 2012/076690 AL, WO
83/01569 A1, US 4,465,488 A, WO 99/27885 A1, WO 2005/074861 A1, US
4,897,083 A, EP 0 442 406 Al and EP 0 974 331 A2, respectively, IV bags
for intravenous administration of fluids to a patient are known. The IV bags
comprises at least a first chamber and a second chamber separated by a
wall-like structure. The IV bags have an outlet opening at the emptying end.
Furthermore, the IV bags have an element, by which a filuid connection
between the chambers can be establish. The element may e.g. be a valve, a
breakable bung, or a heat-sealed weld. However, such element may be
difficult to operate and may even be prone to malfunction, resulting in failure

in establishing the adeguate connection between the chambers.

When present IV bags are applied, the healthcare practitioners carrying out
IV treatment as well as the patients receiving the treatment are exposed to
aerosols containing medicine (in small doses) in the respirated air during the
IV treatment. The contamination takes place when the preparation
{(medicine) is coupled to the patient. The tubing contains the preparation
which has access to the air when the container cap is unscrewed. Before the
tubing is connected to the patient’s venous catheter, contamination takes

place.
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When the spike from the tubing is removed from an empty preparation
receptacle (e.q. a medicine bottle) and inserted into a saline (saline solution)
bag the heaithcare practitioners carrying out the IV treatment will be

exposed to aergsols.

Further, today, it is not possible to empty the preparation receptacle
completely since residual preparation (e.g. medicine) will be present in the
tubing and the spike applied to carry out the IV treatment. Accordingly,
doses of approximately 5-20 mi will not be used. This is a rather large
percentage since the total dose is typically 100-120 mil. As residual
preparation {(e.g. medicine) is present, the waste is categorised as toxic
waste which poses substantial or potential threats to public health or the

environment.

When using the present IV bags, it can be difficult for the healthcare
practitioners carrying out IV treatment to positively determine if a patient
has received one or two treatments (e.g. medicine doses) or only saline
whenever the heaithcare practitioners forgets to sign for administrating the
treatment in either the corresponding computer 5 system or at the patient’s
liguid chart. Accordingly, there is risk for inappropriate medication that can

cause the patients to get worse.

Today, the treatment {(e.g. medicine) and the saline are kept in separate
containers. If the healthcare practitioners forget the saline for rinsing, it is
time-consuming to qo back to get it when the treatment (e.g. medicine) has
been given. Thus, there is a need for an improved IV bag that reduces or
even eliminates the above-mentioned disadvantages of the prior art.

it is an object of the invention to provide an IV bag that increases the safety
of the healthcare practitioners carrying out IV treatment and reduces the
frequency of allergies and eczema among healthcare practitioners carrying

out IV treatment.

it is a further object of the invention to provide an IV bag that does not need
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to be disposed of as toxic waste.

Summary of the invention

The object of the present invention can be achieved by an IV bag as defined
in the claims. Preferred embodiments are defined in the dependent sub
claims, explained in the following description and illustrated in the

accompanying drawings.

The IV bag according to the invention is an IV bag for providing 1V fluid to a
patient, wherein the IV bag comprises a first compartment separated from a
second compartment by means of a wall member, wherein the IV bag
comprises an outiet port provided in the lower end of the IV bag for
dispensing the IV bag. The IV bag comprises an activation member
configured to establish fluid connection between the first compartment and
the second compartment, wherein the activation member is a button
configured to establish fluid connection between the first compartment and
the second compartment when being activated.

Hereby, it is possible to deliver all the preparation (medicineg) to the patient
sg that no residual preparation will be present in the IV bag after use.

Therefore, it is not necessary to dispose of the IV bag as toxic waste.

The invention makes it possible to provide an IV bag that increases the
safety of the healthcare practitioners carrying out IV treatment and reduces
the frequency of allergies and eczema among healthcare practitioners
carrying out IV treatment.

The IV bag according to the invention is an IV bag for providing 1V fluid to a
patient. The IV bag may be applied to carry out all types of IV treatment.

The 1V bag comprises a first compartment separated from a second
compartment by means of a wall member. The IV bag, however, may

comprise several more compartments.
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The IV bag may comprise a first compartment separated from a second
adjacent compartment by means of a wall member and a third compartment
separated from the adjacent second compartment.

The IV bag may comprise a first compartment separated from a second
adjacent compartment by means of a wall member, a third compartment
separated from the second adjacent compartment and a fourth compartment
separated from the adjacent third compartment.

The IV bag comprises an outlet port provided in the lower end of the IV bag
for dispensing the IV bag. Hereby, the dispensing process is eased (due to
gravity).

It may be an advantage that the activation member is a press button
configured to establish a fluid connection between the compartments, when
pressed. The activation member may be a rotable button configured to
establish a fluid connection between the compartments, when rotated. The
activation member may be a member configured to establish a fluid
connection between the compartments upon being displaced, pulled or
pushed in one of several directions such as sideways.

The IV bag comprises an activation member configured to establish fluid

connection between the first compartment and the second compartment.

The activation member may be provided in any suitable position and have
any suitable form.

The IV bag may comprise more than two compartments, wherein the IV bag
may comprise more inlet ports, including an inlet port connected to the first

compartment or the second compartment.

The activation member is a press button configured to establish fluid
connection between the first compartment and the second compartment

when pressed, or a rotatable button configured to establish fluid connection
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between the first compartment and the second compartment when rotated,
or a member configured to establish fluid connection between the first
compartment and the second compartment upon being displaced, pulled or
pushed in one o¢r several directions e.g. sideways. The activation member
may be any suitable member capable of establishing fluid connection
between the first compartment and the second compartment upon being
activated either manually or electrically by using any suitable electrical

activation means including automatic electric activation means.

Hereby, it is possible to establish the desired fluid communication between

the adjacent compartments by simple, reliable, user-friendly means.

it may be beneficial that the IV bag comprises an inlet port for injection of a
fluid into the IV bag. Hereby, a preparation {e.g. medicine) may be injected

into the IV bag through the inlet port.

The inlet port may comprise a sealing member provided at the distal end of
the inlet port.

The iniet port may comprise a non-return valve for preventing back flow.

The inlet port may be provided together with an activation unit that may be

arranged at an outer wall of the 1V bag.

It may be advantageous that the inlet port is connected to the first
compartment. Hereby, it is achieved that a preparation (e.g. medicine) can
be introduced into the first compartment which may contain a fluid such as
saline. The IV bag can be connected to a patient’s venous catheter for
carrying out an IV treatment comprising the preparation introduced into the
first compartment. When the patient has received the preparation introduced
into the first compartment, the fluid in the second compariment (preferably
a rinsing or flushing fluid) is led into the first compartment by activating the
activation member. Accordingly, all medicine will be flushed out and
dispensed through the outlet port of the IV baqg. Therefore, the IV bag and
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the tubing connected to the outlet port of the IV bag will be “cleaned” by the
rinsing or flushing fluid, and the contamination risk will be reduced
significantly. Moreover, the 1V bag can be disposed of as ordinary waste {(not

toxic waste).

it may be an advantage that the IV bag comprises an activation unit

comprising an activation member and an inlet port.

Hereby, the healthcare practitioners carrying out IV treatment can easier
carry out the IV treatment as both the activation member and the inlet port
are provided close to each other at the activation unit. It is preferred that
both the activation member and the inlet port are provided close to each

other in order to reduce the size and cost of the activation unit.

The activation member may be a push button which can be activated
manually or automatically by using an external or a build-in activation
device. The activation member may be configured to establish fluid
connection between the first compartment and the second compariment
upon being displaced, pulled or pushed in one or several directions e.g.
sideways. The activation member may be any suitable member capable of
establishing fluid connection between the first compartment and the second
compartment upon being activated either manually or electrically by using
any suitable electrical activation means including automatic electric

activation means.

In general, an activation member may be provided to establish fluid
connection between any set of adjacent compartments.

it may be beneficial that the IV bag comprises a third compartment and a

fourth compartment.

Hereby, it is possible to deliver two different preparations to the same
patient by means of one single 1V bag.
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It may be beneficial that the IV bag comprises a third compartment, a fourth

compartment, a fifth compartment and a sixth compartment.

Hereby, it is possible to deliver three different preparations to the same
patient by means of one single 1V bag.

It may be beneficial that the IV bag comprises a third compartment, a fourth
compartment, a fifth compartment, a sixth compartment, a seventh

compartment and an eighth compartment.

Hereby, it is possible to deliver four different preparations to the same
patient by means of one single IV bag.

It may be advantagecus that the IV bag comprises a second activation
member configured to establish fluid connection between the second

compartment and the third compartment.

Hereby, it is possible to let the fluid in the third compartment flow into the

second compartment.

It may be an advantage that the IV bag comprises a third activation member
configured to establish fluid connection between the third compartment and
the fourth compartment. Hereby, it is possible to let the fluid in the fourth
compartment flow into the third compartment.

It may be beneficial that the compartments are defined by lower wall
member(s) that are angled relative to horizontal for facilitating the emptying
process. Hereby, it is easier to dispense the compartments by means of
gravity when the IV bag is suspended (orientated vertically).

it may be advantageous that the two adjacent compartments are separated
by a membrane which is configured to be ruptured when the 1V bag is
squeezed by hand. Hereby, it is possible to carry out the IV treatment

without introducing a preparation into the IV bag. Accordingly, the treatment
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is safer, faster and more user-friendly.

It may be an advantage that the IV bag comprises a thin membrane
separating two adjacent compartments, and that the IV bag comprises a
thick membrane separating two adjacent compartments, wherein the thin
membrane is configured to be ruptured when the IV bag is squeezed by
hand, wherein the thick membrane is configured to be ruptured when the IV
bag is squeezed by hand with a larger force than is required to rupture the

thin membrane.

Hereby, it is possible to carry out the IV treatment involving two
preparations without introducing any preparation into the IV bag. Moreover,
it is possible to control the order {(sequence) in which the membranes are
ruptured.

It may be advantageous that the IV bag comprises ancother compariment
separated from the first compartment by means of a thick membrane, and
separated from the third compartment by means of a thin membrane.

Hereby, it is possible to provide a one-piece IV bag containing all ingredients
for carrying out an IV treatment.

It may be an advantage that the outlet port is formed as a dispensing nozzie
member, preferably provided with a sealable cap.

It may be beneficial that the activation button is configured to keep its
position when activated {(pressed, rotated og moved). Hereby, it is achieved
that the fluid communication between (adjacent or connected) compartments
is maintained when established.

it may be advantagecus that the IV bag comprises an electrical unit
configured to automatically detect when the activation button has been
activated.
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Hereby, it is possible to automatically detect when the activation button has
been activated. This information may be visually indicated by means of a
mechanical or electrical visualisation member or optionally be sent to an

external receiver.

it may be an advantage that the electrical unit is configured to send and/or

receive information wirelessly.

it may be beneficial that the IV bag is configured to be controlled by an

external electrical device.

It may be an advantage that the activation member is provided at the outer
wall of the IV bag.

it may be beneficial that the inlet port is provided at the outer wall of the IV
bag.

It may be advantageous that the activation member is provided at the

central area of the IV bag.

It may be an advantage that the inlet port is provided at the central area of
the IV bag.

The volume of the compartments can vary depending on the type of

freatment.

The first compartment may comprise saline (e.g. in a concentration between
0.2-2%, such as 0.7-1.1%, including 0.9%). The volume of the first
compartment may be in the range from 25-3000 mi, preferably between 60-
2000 mi, such as 120-1020 mil.

In one embodiment, the first compartment has a volume of 120 mi saline,
whereas the second compartment has a volume of 100 mi.
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It may be preferred that the second compartment, the fourth compartment
and the sixth compartment (if any) comprise a rinsing or flushing fluid e.g. in
the form of saline or a glucose containing fluid. The volumes of the
compartment may be varied in order to accommodate user-specific

requirements.

The IV bag according to the invention provides a closed system that makes it
possible for the healthcare practitioners to eliminate the risk for being
exposed to aerosols when administrating IV medicine. The medicine is
preferably introduced into the IV bag I a mixing chamber provided with an

exhaust device.

Description of the Drawings

The invention will become more fully understood from the detailed

description given herein below. The accompanying drawings are given by

way of illustration only, and thus, they are not limitative of the present

invention. In the accompanying drawings:

Fig. 1 A shows a schematic view of a first embodiment of an IV bag
according to the invention;

Fig. 1B shows a schematic view of a second embodiment of an IV bag
according to the invention;

Fig. 1 C shows a schematic view of a third embodiment of an IV bag
according to the invention;

Fig. 2 A shows a schematic view of a fourth embodiment of an IV bag
according to the invention;

Fig. 2 B shows a schematic view of a fifth embodiment of an IV bag
according to the invention;

Fig. 2 C shows a schematic view of a sixth embodiment of an IV bag
according to the invention;

Fig. 3 A shows a schematic perspective view o¢f an activation unit
according to the invention;

Fig. 3B shows a schematic perspective view of another activation unit
according to the invention;

Fig. 3C shows a schematic, cross-sectional view of an activation unit
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according to the invention;

shows a schematic view of an embodiment of an IV bag according
to the invention comprising four compartments;

shows a schematic view of an enlarged IV bag according to the
invention;

shows a schematic view of an embodiment of an IV bag according
to the invention;

shows a schematic view of a receptacle according to an
embodiment according to the invention;

shows a close-up view of the receptacie shown in Fig. 5 B, in
which the spike member is covered by a cap;

shows a close-up view of the receptacie shown in Fig. 6 A without
a cap

shows a side view of an IV bag according to the invention;

shows a cross-sectional view of the IV bag shown in Fig. 7 A;
shows a close-up view of the lower portion of the IV bag shown in
Fig. 7 B.

shows a schematic view of an IV bag according to the invention;
shows a close-up view of the lower portion of the IV bag shown in
Fig. 8 A.

shows a side view of an IV bag according to the invention;

shows a cross-sectional view of the IV bag shown in Fig. 9 A and
shows a close-up view of the lower portion of the IV bag shown in
Fig. 9 B.

Detailed description of the invention

Referring now in detail to the drawings for the purpose of illustrating

preferred embodiments of the present invention, different embodiments of

an 1V bag 2 of the present invention are illustrated in Fig. 1.

Fig. 1 A illustrates a schematic view of a first embodiment of an IV bag 2

according to the invention. Fig. 1 B illustrates a schematic view of a second

embodiment of an IV bag 2 according to the invention, and Fig. 1 C

illustrates a schematic view of a third embodiment of an IV bag 2 according
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to the invention.

The IV bags 2 comprise a plurality of compartments 4, 4/, 6, &’ defined by an
upper portion 26 and lower wall(s) 28, 28’ connectad by a first ocuter wali 22
and a second outer wall 24, respectively. A hole 14 for suspending the 1V

bag 2 is provided in the upper portion 26.

Referring now to Fig. 1 A, it can be seen that the IV bag 2 comprises a first
compartment 6 for a rinsing fluid and a second compartment 4 for a
crystalloid fluid which may be saline. The first compartment 6 is arranged
above the second compartment 4. A wall member 20 separates the first
compartment 6 and the second compartment 4. The major portion of the
wall member 20 separating the first compartment 6 and the second
compartment 4 is sloped (with an angle o relative to horizontal H, when the

IV bag 2 is in an upright position like illustrated in Fig. 1 A).

The 1V bag 2 comprises an activation unit 16 comprising an inlet port 10 for
introducing a preparation (e.g. medicine) into the first compartment 6. The
activation unit 16 also comprises an activation member 8 shaped as a button
that upon being activated (e.g. by pushing or turning the activation button 8)
creates an opening and thus a fluid connection between the first
compartment 6 and the second compartment 4 so that the crystallioid fluid
(such as saline} will flow into the first compartment 6 due to gravity (since
the wall member 20 separating the first compartment 4 and the second
compartment 6 is angled relative to horizontal H). The activation member 8
may be configured to establish fluid connection between the first
compartment 6 and the second compartment 4 upon being displaced, pulied
or pushed in one or several directions e.g. sideways. The activation member
8 may be any suitable member capable of establishing fluid connection
between the first compartment 6 and the second compartment 4 upon being
activated either manually or electrically by using any suitable electrical

activation means including automatic electric activation means.

Hereby, it is possible to clean the first compartment 6 when the preparation
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(e.g. medicine) introduced into the first compartment 6 is delivered to a
patient through the outlet port 12 arranged in the bottom portion of the IV
bag 2. Since the lower walls 28, 28 are angled (with angles 3, B') relative to
horizontal H, the preparation (e.g. medicine} introduced into the first
compartment & can easily be delivered to a patient through the outlet port
12.

When the preparation (e.g. medicine) introduced into the first compartment
6 has been delivered to a patient through the outlet port 12, the activation
button 8 is activated in order to create an opening and thus fluid connection
between the second compartment 4 and the first compartment 6. Hereby,
the crystalloid fluid (such as saline) is used to rinse the first compartment.
Therefore, the IV bag 2 contains no residual preparation {(e.g. medicine)
after use. Accordingly, the IV bag can be disposed of as ordinary waste

{since no residual preparation is left, the bag is not considered toxic waste).

In one embodiment, the first compartment 6 of the IV bag 2 may be pre-
filled with a preparation (e.g. medicine). When using this IV bag, the safety
of the patients receiving IV treatment and the healthcare practitioners
carrying out IV treatment can be increased. Thus, neither the patients nor
the heaithcare practitioners carrying out IV treatment will be exposed to
aerosois-containing medicine. Hereby, allergies and eczema among

healthcare practitioners carrying out IV treatment may be prevented.

The activation unit 16 extends along a section of the cuter wall 22 and along
a section of the separating wall member 20. Any suitable valve mechanism

may be applied, including both mechanical and electronic valve mechanisms.

The IV bag 2 illustrated in Fig. 1 B comprises four compartments 4, 4’, 6, &',
The IV bag 2 comprises a first activation unit 16 provided along the outer
wall 22 and extending along a portion of the first wall member 20. The
activation unit 16 is equipped with an activation button 8 configured to
establish a fluid connection between the fourth compartment 4’ containing a

fourth fluid (preferably a rinsing fluid or a crystalloid fluid such as saline) and
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the third compartment &’ that contains a third fluid (preferably a preparation
or saline for being mixed with a preparation) and/or is configured to receive
a fluid {e.g. a preparation) through an inlet port that may be provided in the
activation unit 16. Due to the inclination of the wall member 20 (the angle
between the wall member 20 and horizontal H is o), the fluid in the fourth
compartment 4’ can flow into the third compartment 6’ by means of gravity
(when the IV bag 2 is arranged vertically).

The IV bag 2 comprises a second activation unit 16’ provided along the outer
wall 22 and extending along a portion of the second wall member 20°. The
activation unit 16’ is provided with an activation button 8 configured to
astablish a fluid connection between the second compartment 4 and the first
compartment 6. Since the second wall member 20’ is angled (the angle
between the second wall member 20’ and horizontal H is o), the fluid in the
second compartment 4 can flow into the first compartment 4 by means of

gravity provided that the IV bag 2 is arranged vertically as intended.

The 1V bag 2 comprises a third activation unit 16" provided along the outer
wall 22 and extending along a portion of the third wall member 20”. The
activation unit 16” has an activation member 8" adapted for establishing
fluid connection between the second compartment 4 and the first
compartment 6 that contains a first fluid {(e.g. a preparation or a saline for
being mixed with a preparation) and/or is configured to receive a fiuid {e.g. a
preparation) through an inlet port that may be provided in the activation unit
16", Due to the fact that the third wall member 207 is angled (the angle
between the third wall member 20" and horizontal H is «”}, the fluid in the
second compartment 4 can flow into the firth compariment 6 due to gravity
when the IV bag 2 is arranged vertically as intended.

The IV bag 2 comprises an outlet port 12 arranged in the lowest corner
section of the IV bag 2. Since the lower wall 28 is angled (the angle between
the lower wall 28 and horizontal H is «”"), the fluid in the first compartment
&’ can flow out through the outlet port 12 into a tubing (not shown)
connected to a patient’s venous catheter.
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In one embodiment according to the invention, the first compartment 6 and
the third compartment &’ may contain saline and be configured to receive
medicine through an inlet port provided in the activation unit 16, 1677,
Rinsing fluid may be provided in the second compartment 4 and in the fourth
compartment 4'. Hereby, medicine may be introduced into the saline in order

to achieve the correct medicine concentration.

Generally, it may be an advantage to have a compartment rinsing or flushing
fluid in the compartments that are provided above and adjacent to each
compartment provided with medicine or with an inlet for introducing
medicine or another treatment. Hereby, the rinsing or flushing fluid can be

used to rinse the medicine containing compartment.

Fig. 1 C illustrates ancother embodiment of an IV bag 2 according to the
invention. The IV bag 2 comprises an outlet port 12 arranged in the lowest
corner section of the IV bag 2. As the lower wall 28 is angled (the angle
between the lower wall 28 and horizontal H is o), the fluid in the first
compartment & can flow out through the outlet port 12. Similarly, the wall
member 20 is angled {the angle between the wall member 20 and horizontal
H is o) allowing for the fluid in the first compartment 6 to flow out through
the outlet port 12.

The IV bag 2 comprises an activation unit 16 provided along the lower wall
28 and extending along a portion of the wall member 20. The activation unit
16 comprises an activation button 8 adapted for establishing fluid connection
between the second compartment 4 and the first compartment 6 that
contains a fluid (e.g. a preparation or saline for being mixed with a
preparation). The first compartment 6 is configured to receive a fluid (e.q.
medicine) through an inlet port 10’ provided at the activation unit 16.
Likewise, the second compartment 4 is configured to receive a fluid {(e.q.
medicine) through an inlet port 10 provided at the activation unit 16. The
activation button 8 is provided at the lowest portion of the wall member 20
and is configured to establish an opening between the first compartment &
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and the second compartment 4.

Fig. 2 A illustrates a schematic view of a fourth embodiment of an IV bag 2
according to the invention. Fig. 2 B illustrates a schematic view of a fifth
embodiment of an IV bag 2 according to the invention, and Fig. 2 C
iltustrates a schematic view of a sixth embodiment of an IV bag 2 according

to the invention.

The IV bags 2 comprise a plurality of compartments 4, 6, 6, 18 defined by
an upper portion 26 and lower wall(s) 28, 28’ connected by a first outer wall
22 and a second outer wall 24, respectively. A suspending hole 14 is
provided in the upper portion 26.

Referring now to Fig. 2 A, it can be seen that the IV bag 2 comprises a
second compartment 4 for a rinsing fluid and a first compartment 6 for a
crystalloid fluid which may be saline. The second compartment 4 is arranged
above the first compartment 6. A wall member 20 separates the first
compartment 6 and the second compartment 4. The wall member 20 has two
sections: a left section which is angled relative to horizontal (with an angle o
relative to horizontal H) and a right section which is angled relative to
horizontal (with an angle o relative to horizontal H) when the IV bag 2 is

suspended.

The IV bag 2 comprises an activation unit 16 provided at the central portion
of the wall member. The activation unit 16 comprises an activation button 8
adapted for establishing fluid connection between the first compartment 6
and the second compartment 4. The angled sections make it possible for the
fluid in the second compartment 4 to flow into the first compartment 6
through the opening provided by means of the activation button 8. The first
compartment 6 is configured to receive a fluid (e.g. medicine) through an

inlet port 10 provided at the activation unit 16.

The lower wall comprises a left section 28 which is angled reiative fo

horizontal (with an angle B reilative to horizontal H) and a right section 28’
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which is angled relative to horizontal (with an angle B’ relative to horizontal
H) when the IV bag 2 is suspended. Accordingly, the fluid in the first
compartment 6 can be emptied through the cutlet port 12 provided at the

junction between the end of the left section 28 and the right section 28"

The IV bag 2 illustrated in Fig. 2 B almost corresponds to the one shown in
Fig. 1 A. The activation button 8, however, is arranged differently. The
activation button 8 does not protrude parallel to the inlet port 10 like in the
embodiment shown in Fig. 1 A,

Fig. 2 C shows an embodiment of an IV bag 2 according to the invention. The
IV bag 2 comprises a plurality of compartments 4, 6, &', 18 defined by an
upper portion 26 (provided with a suspension hole 14}, two lower walls 28,
28’, a first outer wall 22 and a second outer wall 24.

The left lower wall 28 is angled relative to horizontal (with an angle  relative
to horizontal H) and the right lower wall 28’ is angled relative to horizontal
(with an angle B’ relative to horizontal H) when the IV bag 2 is suspended.
Therefore, the fluid in the first compartment 6 can be emptied through the
outlet port 12 provided at the junction between the end of the left lower wall

28 and the right lower wall 28",

The second compartment 4 is configured to be brought into fluid
communication with the first compartment 6 by means of an activation
button 8 provided in an activation unit 16 extending along a portion of the
first outer wall 22 and a portion of the wall member 20. Since the major
portion of the wall member 20 is angled (with an angle o relative horizontal
H), the fluid in the second compartment 4 can (by means of gravity) flow
into the first compartment 6 when an opening is established by means of the
activation button 8 {e.g. a push button or a rotatable button).

The 1V bag 2 comprises a third medical substrate compartment 18 filled with
a substrate and a fourth compartment &’ containing a crystalloid fluid (e.q.

saline) or sterile water.
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A thin membrane 30’ divides the third compartment 18 and the fourth
compartment 4’. Likewise, a thicker membrane 30 separates the first
compartment 6 and the third compartment 18 and the fourth compartment
4’,

The thin membrane 30’ is configured to be ruptured when squeezed from the
outside. Likewise, the thick membrane 30 is configured to be ruptured when
squeezed, although by a larger force, from the outside. Accordingly, the
sequence of the rupture process can be controlled so that the thin membrane

30’ ruptures before the thicker membrane 30.

When applying this IV bag 2, there is no need for injecting a preparation
(e.g. medicine) into the first compartment 6. Accordingly, the IV bag 2
increases the safety of the healthcare practitioners carrving out IV
treatment. As no preparation {e.g. medicine) needs to be added to the first
compartment 6 by means of an injection, the patients and the healthcare
practitioners carrving out IV treatment will not be exposed to airborne
contaminants. Accordingly, allergies and eczema among patients and
healthcare practitioners may be reduced.

More activation units may be provided to establish fluid communication
between the compartments. Such activation units may contain various types
of activation members. The activation members may be configured to
establish fluid connection between the compartments upon being displaced,
pulled or pushed in one or several directions e.q. sideways. The activation
members may be any suitable member capable of establishing fluid
connection between the compartments upon being activated either manually
or electrically by using any suitable electrical activation means including

automatic electric activation means.

Fig. 3 A illustrates a schematic perspective view of an activation unit 16
according to the invention. The activation unit 16 comprises an inlet port 10

adapted for receiving a preparation (e.g. medicine) injected through the inlet
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port 10 into a second compartment 6. The activation unit 16 comprises an
activation member {push button) 8 slidably mounted to the activation unit 16
in such a manner that the push button 8 when pressed establishes fluid
communication between a first compartment 6 and the second compartment
6, so that fluid from the second compartment 4 can flow into the first
compartment 6 by means of gravity. The direction of the fluid flow is

indicated with two arrows.

Fig. 3 B illustrates a schematic perspective view of another activation unit 16
according to the invention. The activation unit 16 comprises an inlet port 10
for receiving a preparation {(e.g. medicine) injected through the inlet port 10
into a compartment. The activation unit 16 comprises an activation member
8 slidably or rotatably mounted to the activation unit 16. The activation
member 8 is configured to establish fluid communication between the first
compartment 6 and the second compartment 4, so that fluid from the second
compartment 4 can flow into the first compartment 6 by means of gravity.
The direction of the fluid flow is indicated with two arrows.

Fig. 3 C illustrates a schematic cross-sectional view of another activation unit
16 according to the invention. The activation unit 16 comprises an inlet port
shaped like a tube 46 provided with an end sealing 48. The activation unit 16
comprises a push button 8 comprising an elongated body provided with an
aperture 40 for establishing fluid communication between two
compartments. The push button 8 is slidably arranged in a channel 44
provided with a radially extending hole 42. When the push button 8 is
pushed, the aperture 40 and the hole 42 will be aligned so that fluid from a
second compartment 4 can flow into the lower first compartment 6 through

the opening as illustrated with the arrows.

Fig. 4 A illustrates a schematic view of an embodiment of an IV bag 2
according to the invention comprising four compartments 4, 6, 4/, 6'. The IV
bag 2 comprises a first activation unit 16 provided along the cuter wall 22
and extending along a portion of the first wall member 20. The activation

unit 16 is equipped with an inlet port 10 (for injection of a preparation) and
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an activation button 8 configured to establish a fluid connection between the
fourth compartment 4’ containing a fourth fluid (e.g. a rinsing fluid or a
crystalloid fluid such as saline) and the third compartment &',

The third compartment 6’ may contain a third fluid (e.g. a preparation or
saline for being mixed with a preparation). The third compartment &’ is
configured to receive a fluid (e.g. & preparation) through the inlet port 10
provided in the activation unit 16. Due to the inclination of the wall member
20 (the angle between the wall member 20 and horizontal H is a), the fluid in
the fourth compartment 4’ can flow into the third compartment 6’ by means
of gravity (when the 1V bag 2 is arranged vertically).

The IV bag 2 comprises a second activation unit 16’ provided aiong the outer
wall 22 and extending along a portion of the second wall member 20°. The
activation unit 16’ is provided with an activation button 8 configured to
establish a fluid connection between the third compartment 6’ and the
second compartment 4 which contains a second fluid {e.g. a rinsing fluid). As
the second wall member 20’ is angled (the angle between the second wall
member 20’ and horizontal H is o), the fluid in the third compartment &’ can
flow into the second compartment 4 by means of gravity provided that the 1V
bag 2 is arranged vertically as intended.

The 1V bag 2 comprises a third activation unit 16" provided along the outer
wall 22 and extending along a portion ¢of the third wall member 20”. The
activation unit 16" has an activation button 8" adapted for establishing fluid
connection between the second compartment 4 and the first compartment 6
which contains a first fluid (e.g. a preparation or saline for being mixed with
a preparation) and/or is configured to receive a fluid {e.g. a preparation)
through an inlet port 10 provided in the activation unit 16", As the third wall
member 20”7 is angled (the angle between the third wall member 20" and
horizontal H is o'}, the fluid in the second compartment 4 can flow intc the
first compartment due to gravity when the IV bag 2 is arranged vertically as
intended.



10

15

20

25

30

WO 2017/005265 PCT/DK2016/050191

21

The IV bag 2 comprises an outlet port 12 arranged in the lowest section of
the IV bag 2. Since the lower wall 28 is angled, the fluid in the fourth
compartment 6’ can flow out through the outlet port 12 into tubing {not

shown) connacted to a patient’s venous catheter.

Fig. 4 B illustrates a schematic view of an enlarged 1V bag 2 according to the
invention comprising a second compartment 4 and a first compartment 6.
The IV bag 2 comprises an activation unit 16 provided along the outer wall
22 and extending along a portion of the first wall member 20. The activation
unit 16 is eguipped with an inlet port 10 (for injection of a preparation) and
an activation button 8 configured to establish a fluid connection between the
second compartment 4 containing a second fluid (e.g. a rinsing or flushing

fluid or a crystalloid fluid such as saline) and the first compartment 6.

The first compartment 6 may contain a first fiuid (e.g. a preparation or saline
for being mixed with a preparation). The first compartment 6 is configured to
receive a fluid {e.g. a preparation) through the inlet port 10 provided in the
activation unit 16. Due to the inclination of the wall member 20 (the angle
between the wall member 20 and horizontal H is B), the fluid in the second
compartment 4 can flow into the first compartment 6 by means of gravity
(when the IV bag 2 is arranged vertically).

The IV bag 2 comprises an outlet port 12 arranged in the lowest section of
the IV bag 2. Since the lower wall 28 is angled, the fluid in the first
compartment 6 can flow out through the outlet port 12 into tubing (not
shown) connected to a patient’s venous catheter.

Fig. 5 illustrates a system according to the invention. The system comprises
an IV bag 2 shown in Fig. 5 A and a receptacle 32 according to an
embodiment according to the invention.

The 1V bag 2 shown in Fig. 5 A basically corresponds to the one shown in Fig.
4B,
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The receptacle 32 contains a fluid such as sterile water. A spike member
extends from the receptacle 32. A cap 36 covers the spike member in order
to keep the spike member sterile.

The receptacle 32 is intended for medicine in powder form that needs to be
dissolved in sterile water. Instead of applying a separate hypodermic needle,
a separate cartridge and a separate container with sterile water, the
receptacle 32 contains all three elements. Accordingly, time can be saved
since no separate parts are required to be assembled. Moreover, it is easier
and time saving to keep the product sterile since no members need to be

coupled.

Fig. © A illustrates a close-up view of the receptacle 32 shown in Fig. 5 B, in
which the pointed end of the spike member 34 is covered by a cap 36. Fig. &
B illustrates a close-up view of the receptacle 32 shown in Fig. 6 A without
the cap 36. It can be seen that the distal end 38 of the spike member 34 is
pointed.

Fig. 7 A illustrates a side view of an IV bag 2 according to the invention. The
IV bag 2 comprises an activation member which is explained in further detail

with reference to Fig. 7 B and Fig. 7 C.

Fig. 7 B illustrates a cross-sectional view of the IV bag 2 shown in Fig. 7 A,
Fig. 7 C illustrates a close-up view of the lower portion of the IV bag 2 shown
in Fig. 7 B. The IV bag 2 comprises a first compartment 6 and a second
compartment 4 for a rinsing or flushing fluid (e.g. saline). An outlet port 12
is provided at the lowest positioned section of the first compartment 6. The
outlet port 12 is configured to receive a spike in order to deliver a treatment
to a patient through the outlet port.

The IV bag 2 comprises a first inlet port 10’ configured to receive a fluid (e.g.
liguid medicine). Hereby, it is possible to introduce a fluid into the first
compartment 6. Likewise, the IV bag 2 comprises another inlet port 10

configured to receive a fluid (e.q. saline). Hereby, it is possible to introduce a
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fluid into the second compartment 4.

The IV bag 2 moreover comprises an activation member 8 adapted to
establish fluid communication between the second compartment 4 and the
first compariment 6. The activation member 8 may be adapted to establish
fluid communication between the second compartment 4 and the first
compartment 6 when rotated, pushed, pulled by means of electrical means

(not shown).

Fig. 8 A illustrates a front view of an IV bag 2 according to the invention. The
IV bag 2 comprises an activation member which is explained in further detail
with reference to Fig. 8 B. Fig. 8 B illustrates a close-up view of the lower
portion of the IV bag 2 shown in Fig. 8 A,

The IV bag 2 comprises a first compartment 6 and a second compartment 4
for a rinsing or flushing fiuid (e.g. saline). At the lowest positioned section of
the first compartment 6 an outlet port 12 is provided. The outlet port 12 is
adapted to receive a spike in order to deliver a treatment to a patient
through the outlet port 12.

The IV bag 2 comprises a first inlet port 10’ configured to receive a fluid such
as a liquid medicine treatment. Accordingly, it is possible to introduce a fluid
into the first compartment 6. The IV bag 2 comprises anocther inlet port 10
adapted to receive a fluid such as saline. Accordingly, it is possible to
introduce a fluid into the second compartment 4.

The IV bag 2 comprises an activation member 8 adapted to establish fluid
communication between the second compartment 4 and the first
compartment 6 when being pulled.

In Fig. 8 B it can be seen that the activation member 8 comprises a stop
member 50 adapted to restrict the displacement of the activation member 8.
When the activation member 8 is pulled in the indicated direction X

(downwards when the IV bag is in use), a flange member 52 provided in the
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proximal end of the activation member 8 will bear against the stop member
50 and hereby stop the displacement of the activation member 8. When the
activation member 8 is pulled in the indicated direction X fluid
communication is established between the second compartment 4 and the

first compartment 6.

Fig. 9 A illustrates a cross-sectional view of the IV bag 2 shown in Fig. 8. The
IV bag 2 comprises an activation member which is explained in further detail

with reference to Fig. 9 B and Fig. 9 C.

Fig. ¢ B illustrates a cross-sectional view of the IV bag 2 shown in Fig. 9 A.
Fig. 9 C illustrates a close-up view of the lower portion of the IV bag 2 shown
in Fig. 9 B. The IV bag 2 has a first compartment 6 and a second
compartment 4 for a rinsing or flushing fluid (e.g. saline). At the lowest
section of the first compartment 6 an outlet port 12 is provided. The outlet
port 12 is configured to receive a spike in order to deliver a treatment to a
patient through the outlet port 12.

The IV bag 2 is provided with a first inlet port 10’ adapted to receive a fluid.
Thus, it is possible to introduce a fluid into the first compartment 6. The IV
bag 2 comprises another inlet port 10 configured to receive a fluid such as
saline. Accordingly, it is possible to introduce a fluid into the second

compartment 4.

The IV bag 2 comprises an activation member 8 adapted to establish fluid
communication between the second compartment 4 and the first
compartment 6. The activation member 8 is adapted to establish fluid
communication between the second compartment 4 and the first
compartment 6 when pulled in the indicated direction X.

As it can be seen in Fig. 9 C the activation member 8 comprises a stop
member 50 configured to restrict the displacement of the activation member
8. When the activation member 8 is pulied in the indicated direction X, a

flange member 52 provided in the proximal end of the activation member 8
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will abut the stop member 50 and hereby stop the displacement of the
activation member 8. When the activation member 8 is pulled in the
indicated direction X, fluid communication is established between the second

compartment 4 and the first compartment 6.
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List of reference numerals

2

4, 4

6, 6

8,8, 8"
10, 10’

12

14

16, 167, 16"
18

20, 207, 20”7
22, 24

26

28, 28’

30, 30’

32

34

36

38

40

42

44

46

48

50

52

o, of, o, o
B, B, B

H

X

i

IV bag

Compartment {e.g. for a rinsing fluid)
Compartment (e.g. for saline)
Activation member

Inlet port

Cutlet port

Hole

Activation unit

Medical substrate compartment
Wall member

Cuter wall

Top portion

Lower wall

Membrane

Receptacie

Spike member

Cap (or foih)

Pointed end

Aperture

Hole

Channel

Tube

End sealing

Stop member

Flange member

Angle

Angle

Horizontal

Direction
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Claims

1. An intravenous (IV) bag for providing IV fluid to a patient, wherein the IV
bag (2) comprises a first compartment (6) separated from a second
compartment (4) by means of a wall member {20), wherein the IV bag (2)
comprises an outlet port {12) provided in the lower end of the IV bag (2) for
dispensing the IV bag (2), characterised in that the IV bag (2) comprises
an activation member (8, 8’, 8") configured to establish fluid connection
between the first compartment (6) and the second compartment (4),
wherein the activation member (8, 8, 8") is a button (8) configured to
astablish fluid connection between the first compartment (6) and the second

compartment (4) when being activated.

2. An IV bag (2) according to claim 1, characterised in that the activation
member (8, 8, 8”) is a press button (8) configured to establish fluid
connection between the first compartment (6) and the second compartment
(4) when pressed or a rotatable button (8) configured to establish fluid
connection between the first compartment (6) and the second compartment
(4) when rotated or a member (8) configured to establish fluid connection
between the first compartment (6) and the second compartment (4) upon
being displaced, pulied or pushed in one or several directions e.qg. sideways.

3. An IV bag (2) according to claim 1 or claim 2, characterised in that the
IV bag (2) comprises an inlet port (10, 10') for injecting a fluid into the 1V
bag (2).

4. An 1V bag (2) according to claim 3, characterised in that the inlet port
(10, 107 is connected to the second compartment (4).

5. An 1V bag (2) according to one of the preceding claims, characterised in
that the IV bag (2) comprises an activation unit {16, 167, 16"} comprising an
activation member (8, 8’, 8”) and an inlet port (10, 107).

6. An IV bag (2) according to one of the preceding claims, characterised in

that the IV bag (2) comprises a third compartment (6") and a fourth
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compartment (47).

7. An 1V bag (2) according to claim 6, characterised in that the IV bag (2)
comprises a second activation member (8") configured to estabilish fluid

connection between the second compartment (4) and the third compartment

(67.

8. An 1V bag (2) according to claim 6 or claim 7, characterised in that the
IV bag (2) comprises a third activation member (8") configured to establish
fluid connection between the third compartment (6') and the fourth

compartment (4').

9. An 1V bag (2) according to one of the preceding claims, characterised in
that the compartments (4, 4/, 6, &8’} are defined by (a) lower wall member{(s)
(20, 20', 207, 28, 28" that are angled relative to horizontal (H) for

facilitating the emptying process.

10. An IV bag (2) according to one of the preceding claims, characterised
in that the 1V bag (2) comprises a compartment (18) separated from the
first compartment (6) by means of a thick membrane (30) and separated

from the third compartment (&") by means of a thin membrane (30").

11. An IV bag (2) according to claim 10, characterised in that the adjacent
compartments (6, &', 18) are separated by a membrane (30, 307) that is

configured to be ruptured when squeezing the IV bag (2) by hand.

12. An IV bag (2) according to claim 11, characterised in that the thin
membrane {30") is configured to be ruptured when squeezing the 1V bag (2)
by hand, wherein the thick membrane (30) is configured to be ruptured
when squeezing the IV bag (2) by hand with a larger force than is required
to rupture the thin membrane (307).

13. An IV bag (2) according to one of the preceding claims, characterised

in that the activation button (8) is configured to remain in its position when
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activated {pressed, rotated or moved).

14. An 1V bag (2) according to one of the preceding claims, characterised
in that the IV bag (2) comprises an electrical unit configured to detect when
5 the activation button (8) has been activated.
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