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3.

1

to the container (5), wherein the tube head (4) comprises a female Luer lock
fitting (7) with a flow passage (17), the female Luer lock fitting (7) being de-
signed for sealingly receiving a male Luer lock fitting (9) of a syringe (2),

« 2 wherein a tamper-evident closure (11; 12, 13, 14) is arranged at the inner
10 surface of the female Luer lock fitting (7) such that it closes the flow passage
5 (17) in a closed state of the tube (1).
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Tube with a female Luer lock fitting

Technical Field

The invention relates to a tube with a tube

head and a container according to the preamble of claim
1.

Background

Liquid pharmaceutical products for parenteral
use e.g. through injection or infusion are often stored
in glass vials with a stopper or in glass ampoules. In
order to gain access to the stored pharmaceutical prod-
ucts typically several handling steps are necessary. Fur-
thermore, hypodermic needles are required for extracting
the pharmaceutical product.

If, for example, a pharmaceutical product
shall be extracted from a glass ampoule, the pharmaceuti-
cal product has first to be transferred from the ampoule
head back into the ampoule body before removal of the am-
poule head for opening of the glass ampoule. Then the am-
poule head has to be removed from the ampoule body either
by sawing off the ampoule head by applying two to three
saWing strokes with an ampoule saw to a predetermined
breaking point at the ampoule neck, the ampoule shoulder
connecting the ampoule head with the ampoule body. The
predetermined breaking point is typically identified by a
coloured point at or coloured ring around the ampoule
neck. In case the glass ampoule is a break ampoule, the
ampoule is opened by hand in that a non-sterile swab is
held with the index finger behind the ampoule neck to
avoid cuts and the ampoule head is then broken away with
the thumb as lever. After the glass ampoule has been

opened the liquid pharmaceutical product is completely
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extracted from it and transferred to a syringe by means
of a first hypodermic needle. After that the first hypo-
dermic needle is disposed, as it might be contaminated,
and possible air is removed from the syringe by moving
alr bubbles to its orifice through tapping on the syringe
body. After the removal of possible air a sterile second
hypodermic needle is placed on the syringe for adminis-
tering of the pharmaceutical product to a patient through
injection. The first hypodermic needle is not used for
the injection as it might have been contaminated through
exposure to unsterile air. Instead a sterile second hypo-
dermic needle is used for injection, which makes handling
rather involved and time-consuming.

During opening of a break ampoule glass
splinters may be formed that might enter the pharmaceuti-
cal product and that thus might be injected a patient
during administration of the extracted pharmaceutical
product.

If the pharmaceutical product is stored in a
glass vial with a rubber stopper placed across and partly
inside its neck, first a metal or plastic closure of the
glass vial has to be removed. Then the rubber stopper has
to be disinfected, with the disinfecting agent being
typically applied for a predetermined amount of time. For
extracting the pharmaceutical product a syringe with a
hypodermic needle as be used, wherein unsterile ambient
air is first sucked into the syringe through the hypoder-
mic needle and than injected into the vial when piercing
the hypodermic needle through the rubber stopper to cre-
ate a positive pressure inside the wvial. This has, how-
ever, the disadvantage that the pharmaceutical product
might be contaminated by the unsterile air. Without the
creation of the positive pressure inside the vial, the
pharmaceutical product is hard to extract as the glass
vial is not resilient.

To avoid the introduction of unsterile ambi-

ent air into the glass vial an adapter in form of a so-
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called mini-spike in conjunction with a hypodermic needle
or a special hypodermic needle with integrated ventila-
tion with filter may be used. A mini-spike is a plastic
part with a hollow plastic spike by means of which the
rubber stopper can be penetrated to extract the pharma-
‘ceutical product through the hypodermic needle placed in-
side the hollow plastic spike. Excess pharmaceutical
product that has been extracted is disposed of. Partly
emptied glass vials are labelled with date and time as
they may be used for 24 hours after opening. When pierc-
ing the rubber stopper with a hypodermic needle or a
mini-spike for extraction of the pharmaceutical product,
rubber particles are, however, potentially formed depend-
ing on the type and size of the used needle/spike that
might contaminate the pharmaceutical product and that

might then be injected a patient.

Disclosure of the Invention

It is an object of the invention to provide a
tube for a pharmaceutical product that is to be applied
parenterally, which allows for relatively easy and fast
extraction of the pharmaceutical product with decreased
risk of contaminating the pharmaceutical product. It is a
further object of the invention to provide a tube for a
‘pharmaceutical product, from which a pharmaceutical prod-
uct can be extracted without the use of a hypodermic nee-
dle.

In order to implement these and still further
objects of the invention, which will become more readily
apparent as the description proceeds, a tube with a tube
head and a container is provided. The container is made
of resilient material and is aimed for containing the
pharmaceutical product. The tube head comprises a female
Luer Lock fitting that is designed for sealingly, i.e. in
an air-tight manner, receiving a male Luer lock fitting

of a syringe, in particular a syringe without a needle,



10

15

20

25

30

35

WO 2012/079180 ‘ PCT/CH2010/000312

4

wherein the male Luer lock fitting of the syringe can be
screwed on the female Luer lock fitting of the tube of
the invention, with threads in an inner sleeve of the
male Luer lock fitting engaging with a hub of the female
Luer lock fitting. The female Luer lock fitting is pro-
vided wiﬁh a flow passage at its inside that connects
with the interior of the container of the tube. At the
inner surface of the female Luer lock fitting is seal-
ingly, i.e. air-tightly, arranged a tamper-evident clo-
sure that closes the flow passage of the female Luer lock
fitting in a closed state of the tube.

The tamper-evident closure is designed such
that it opens, thereby unblocking the flow passage, when
a needle-less syringe with a male Luer lock fitting is
screwed onto the female Luer lock fitting of the tube ac-
cording to the invention sufficiently far to exert pres-
sure/force on the tamper-evident closure.

The tamper-evident closure preferably com-
prises a lid that is sealingly arranged at and connected
with the inner surface of the female Luer lock fitting
such that it completely closes the flow passage in the
closed state of the tube. The 1lid is connected to the in-
ner surface of the female Luer lock fitting through a
hinge, i.e. the hinge connects the inner surface of the
female Luer lock fitting with the 1lid. The 1lid is further
connected with the inner surface of the female Luer lock
fitting through a predetermined breaking line that con-
nects to the hinge, such that the lid is all around con-
nected to the inner surface of the female Luer lock fit-
ting. The hinge and the predetermined breaking line form
part of the tamper-evident closure. Thus, in a closed
state of the tube the 1lid is sealingly and air-tightly
connected to the inner surface of the female Luer lock
fitting by means of the hinge and the predetermined
breaking line.

If a needle-less syringe is screwed suffi-

ciently far onto the female Luer lock fitting of the tube
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of the invention, the tamper-evident closure is opened
through the pressure/force that the syringe exerts on it,
in that the predetermined breaking line is broken and -
moved by the inserted syringe - the 1lid rotates around
the axis of rotation of the hinge downwards and sideways,
thereby unblocking the flow passage in the female Luer
lock fitting, such that the pharmaceutical product can be
sucked from the container into the syringe by the sy-
ringe. The expression ‘downwards’ is defined as the di-
rection towards the container of the tube. The expression
‘sideways’ is defined as a direction laterally away from
a longitudinal centre axis of the tube.

In the inner surface of the female Luer lock
fitting of the tube of the invention preferably a receiv-
ing space 1is provided for receiving the 1id, when the
tamper—evident closure has been opened, i.e. the prede-
termined breaking line has been broken and the 1lid has
been moved by the inserted syringe such that the lid has
been rotated around the axis of rotation of the hinge. It
can thus be avoided that the 1id is ripped entirely off
the inner surface of the female Luer lock fitting and
thereby possibly blocks the flow passage completely or
partly. The dimensions of the receiving space are prefer-
entially such that the 1lid once completely received from
the receiving space does not project into the flow pas-
sage of the female Luer lock fitting, so that the flow of
the pharmaceutical product through the flow passage is
not hampered by the 1lid.

After the tamper-evident closure has been
opened, 1in particular in that the predetermined breaking
line has been broken and the lid has been moved into the
receiving space, the pharmaceutical product can be ex-
tracted from the tube by means of the syringe. As the ma-
terial of the tube is resilient, the resilience of the
tube compensates for the negative pressure that arises
during the extraction of the pharmaceutical product. The

turning off of the pharmaceutical product takes place at
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the tube of the invention by screwing off the filled sy-
ringe. For administration of the pharmaceutical product
to a patient a hypodermic needle is placed on the male -
Luer lock fitting of the syringe.

The tube of the invention is of resilient ma-
terial. Furthermore, the material of the tube or at least
of its container is preferably transparent such that a
user can see how much of the»phafmaceutical product is
left inside the tube. The material of the tube may, for
example, be a preferably transparent mono material such
as polyethylene (PE), polypropylene (PP) or similar. The
material of the tube or at least its container may also
be a barrier laminate. Such a barrier laminate can com-
prise films that are coated for use as barrier layers
and/or films that consist of barrier material such as cy-
clic olefin copolymer (COC), polychlorotrifluoroethylene
(PCTFE), ethylene viny alcohol (EVOH) or similar.

With the tube according to the invention ad-
vantageously no additional hypodermic needle is needed
for extraction of the pharmaceutical product from the
tube, i.e. there is no need for a needle change from a
needle for extraction to a needle for administration of
the pharmaceutical product for reasons of avoiding con-
tamination. Just one hypodermic needle is needed, namely
for the administration of the pharmaceutical product to
the patient from the syringe. There is no need to change
hypodermic needles in the present invention as a needle-
less syringé can be placed sealingly, i.e. air-tightly,
directly on the tube of the invention. Also no adapter or
additional means such as a mini-spike is required for se-
curely transferring the pharmaceutical product to the sy-
ringe as the needle-less syringe can be placed directly
and sealingly on the tube. Furthermore, no unsterile air
must be injected into the tube to generate a positive
pressure for extraction of the pharmaceutical product
from it. As the tube comes without a stopper, there is no

rubber stopper that requires disinfection before use of
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the tube and rubber particles contaminating the pharma-
ceutical product can be avoided. Further, as the tube
comprises no glass parts that need to be broken for ex-
traction of the pharmaceutical product, contamination of
the pharmaceutical product with glass particles is thus
not an issue.

Extracting the pharmaceutical product from
the tube of the invention with a syringe with a male Luer
lock fitting is simple and fast. Due to the tight fit be-
tween the female Luer lock fitting of the tube of the in-
vention and a male Luer lock fitting of a syringe the in-
fluence of human errors, in particular with respect to
possible contamination of the pharmaceutical product, can
advantageously be reduced or even minimized.

Furthermore, the user of the tube of the in-
vention is protected from coming into contact with a pos-
sible toxic pharmaceutical product, when transferring the
toxic pharmaceutical product from the tube of the inven-
tion to the syringe. Toxic pharmaceutical products are
often used in oncological treatments.

The tube according to the invention can be
used in particular for containing pharmaceutical products
for parenteral injection, replacing the typically nowa-
days employed glass ampoules and glass vials with stop-
per.

The invention further relates to a system
comprising a needle-less syringe with a male Luer lock
fitting and an inner sleeve and with a tube of the inven-
tion, wherein the female Luer lock fitting of the tube is
designed such that the male Luer lock fitting of the sy-
ringe sealingly fits into the female Luer lock fitting of
the tube and wherein the tamper-evident closure of the
tube opens when pressure/force is exerted on the tamper-
evident closure by the inner sleeye of the syringe when
the male Luer lock fitting of the syringe is screwed suf-
ficiently far on the female Luer lock fitting of the tube
head of the tube.
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Brief Description of the Drawings

Further advantageous features and applica-
tions of the invention can be found in the depending
‘claims as well as in the following description of the
drawings illustrating the invention. In the drawings like
reference signs designate the same or similar parts
throughout the several figures of which:

Figure 1 depicts a sectional view of a tube
of the invention with a needle-less syringe inserted into
the tube,

Figure 2 depicts a sectional view of the tube
of the invention shown in Figure 1 with the needle-less
syringe being further inserted into the tube, and .

Figure 3 depicts a sectional view of the tube
of the invention shown in Figures 1 and 2 with the nee-
dle-less syringe being still further inserted into the
tube.

Mode (s) for Carrying out the Invention

Figures 1 to 3 depict a tube 1 according to
the invention with a needle-less syringe 2 introduced
into it, i.e. Figures 1 to 3 depict also a system 3 ac-
cording to the invention comprising the tube 1 and the
syringe 2.

The tube 1 comprises a tube head 4 and a con-
tainer 5, with the upper part of the container 5 de-
picted, the container 5 being connected to the tube head
4 by way of a shoulder 6. The container 5 is aimed for
holding a liquid pharmaceutical product (not shown). The
tube 4 of the tube 1 comprises a female Luer lock fitting
7 with a hub 8. The syringe 2 comprises a male Luer lock
fitting 9 with threads 10. When the syringe 2 is intro-
duced into the tube head 4 by screwing it onto the tube
head 4, the threads 10 of its male Luer lock fitting 9
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engage with the hub 8 of the female Luer lock fitting 7
of the tube head 4. The outer surface of the inner sleeve
15 of the male Luer lock fitting 9 of the syringe 2 en-
gages sealingly and thus air-tightly with the inner sur-
face of the female Luer lock fitting 7 of the tube head
4. On the inner surface of the female Luer lock fitting 7
of the tube head 4 there is provided a tamper-evident
closure 11 that comprises a lid 12, a hinge 13 and a pre-
determined breaking line 14.

Figure 1 depicts the tube 1 in a closed
state, i.e. the tamper-evident closure 11 sealingly and
thus air-tightly closes the flow passage 14 of the female
Luer lock fitting 7 of the tube head 4, i.e. the 1lid 12
is sealingly connected with the inner surface of the fe-
male Luer lock fitting 7 by means of the hinge 13 and the
(unbroken) predetermined breaking line 14. The 1lid 12 is
all around connected to the inner surface of the female
Luer lock fitting 7 by means of the hinge 13 and the (un-
broken) predetermined breaking line 14 with the predeter-
mined breaking line 14 being connected to the hinge 13 at
both of its ends. In Figure 1 the syringe 2 has been
screwed onto the tube head 4 by engaging the threads 10
of the male Luer lock fitting 9 of the syringe 2 with the
hub 8 of the female Luer lock fitting 7 of the tube head
4. However, the syringe 2 has not been screwed that far
onto the tube head 4 that it exerts enough pressure/force
onto the 1lid 12 of the tamper-evident closure 11 that the
predetermined breaking line 14 breaks.

Figure 2 depicts the tube 1 and the syringe 2
of Figure 1, but with the syringe 2 being further screwed
onto the tube head 4 of the tube 1. The inner sleeve 15
of the male Luer lock fitting 9 of the syringe 2 now ex-—
erts enough pressure/force onto the tamper-evident clo-
sure 11 that it opens such that the flow passage 17 is
not longer fully blocked. In particular, the inner sleeve
15 of the male Luer lock fitting 9 of the syringe 2 ex-

erts enough pressure/force onto the 1lid 12 that the pre-
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determined breaking line 14 breaks and the lid 12 is now
only connected to the inner surface of the female Luer
lock fitting 7 of the tube head 4 by way of the hinge 13,
with the 1lid 12 having been rotated by the inner sleeve
15 of the syringe 2 by an acute angle around the rotation
axis of the hinge 13.

Figure 3 depicts the tube 1 and the syringe 2
of Figures 1 and 2 with the syringe 2 being even further
screwed onto the tube head 4 such that the inner sleeve
15 of the syringe 2 moves even deeper into the tube head
4, such that the tamper-evident closure 11 opens even
more, in that the lid 12 is rotated even more around the
axis of rotation of the hinge 13. Figure 3 depicts an
open state of the tube 1, wherein the flow passage 17 of
the female Luer lock fitting 7 of the tube head 4 is com-
pletely unblocked as the 1lid 12 has been rotated by
around 90 degrees around the axis of rotation of the
hinge 13 and has been completely received by a receiving
space 16 for the lid. The receiving space 16 is located
sufficiently deep inside the inner surface of the female
Luer lock fitting 7 of the tube head 4 that it can re-
ceive the entire 1lid 13, i.e. the dimensions of the re-
ceiving space 16 correspond to the outer dimensions of
the 1lid 13, such that the 1id 13 that is completely re-
ceived by the receiving space does not project into the
flow passage 17. The receiving space 16 is open towards
the flow channel 14 for receiving the 1id 13.

Hence the 1lid 13 can be completely moved into
the receiving space 16 by the inner sleeve 15 of the Sy-
ringe 2, such that the 1lid 13 is completely moved out of
the flow passage 17 of the female Luer lock fitting 7 of
the tube head 4 to allow for unblocked flow of the phar-
maceutical product from the container 5 throw the flow
passage 17 into the syringe 2.

As the tube 1 or at least its container 5

consist of resilient material, negative pressure arising
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through the suction of the pharmaceutical product into
the syringe is advantageously compensated for.

After sufficient pharmaceutical product has
been sucked into the syringe 2 it is removed from the
tube 4 by unscrewing the male Luer lock fitting 9 of the
syringe 2 from the female Luer lock fitting 7 of the tube
head 4 of the tube 1.

It is to be understood that while certain em-
bodiments of the present invention have been illustrated
and described herein, it is not to be limited to the spe-

cific embodiments described and shown.
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Claims

1. A tube with a tube head (4) and a con-
tainer (5) made of resilient material, wherein the tube
head (4) is connected to the container (5), characterized
in that the tube head (4) comprises a female Luer lock
fitting (7) with a flow passage (17), the female Luer
lock fitting (7) being designed for sealingly receiving a
male Luer lock fitting (9) of a syringe (2), wherein a
tamper-evident closure (11; 12, 13, 14) is arranged at
the inner surface of the female Luer lock fitting (7)
such that it closes the flow passage (17) in a closed
state of the tube (1).

2. The tube according to claim 1, wherein the
tamper-evident closure (11) comprises a 1lid (12) that is
sealingly arranged at the inner surface of the female
Luer lock fitting (7) in a closed state of the tube (1)
such that it closes the flow passage (17), with the 1lid

(12) being connected to the inner surface of the femalé

Luer lock fitting (7) through a hinge (13) and a prede-
termined breaking line (14) that connects to the hinge
(13).

3. The tube according to claim 2, wherein a
receiving space (16) is provided in the inner surface of
the female Luer lock fitting (7) for receiving the 1lid
(12) in an open state of the tube (1).

4. The tube according to claim 3, wherein the
dimensions of the receiving space (16) are designed such
that the 1lid (12), once entirely received from the re-
ceiving space (16), does not project into the flow pas-
sage (17) of the female Luer lock fitting (7) of the tube
head (4).

5. The tube according to one of the preceding

'claims, wherein the material of the tube (1) is a mono

material or a barrier laminate.
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6. System comprising a needle-less syringe
(2) with a male Luer lock fitting (9) and an inner sleeve
(15), characterized by a tube (1) according to one of the
preceding claims, wherein the female Luer lock fitting
(7) of the tube (1) is designed such that the male Luer
lock fitting (9) of the syringe (2) sealingly fits into
the female Luer lock (7) fitting of the tube (1) and
wherein the tamper-evident closure (11) of the tube (1)
opens when pressure is exerted onto the tamper-evident
closure (11) by the inner sleeve (15) of the syringe (2)
when the male Luer lock fitting (9) of the syringe (2) is
screwed far enough onto the female Luer lock fitting (7)
of the tube head (4) of the tube (1).



WO 2012/079180 PCT/CH2010/000312

1/3

. N
\
15 — N\
A
4 N_» \
13 AT
12 —— 11
16 \

Fig. 1



WO 2012/079180

2/3

PCT/CH2010/000312

LLLLL 7

3?; o
L~ |

9

-

L~ /

— 11

1
14 /

Fig.

2



WO 2012/079180 : . ’ PCT/CH2010/000312

3/3
)
4/\ 2
10— | a\ 9
15— § ' Q °
NN N
: \ \ L~— — 7 1
13 ] | \\/ /
12 " 17
16 4 6
‘I
| ! 5

Fig. 3



INTERNATIONAL SEARCH REPORT

International application No

PCT/CH2010/000312

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61J1/06 A61J1/20
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61J

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 02/053086 Al (FREZZA PIERRE [FR]; 1,5,6
BOTELLA ALAIN [FR])

11 July 2002 (2002-07-11)
page 5, line 3 - Tine 13 2
page 8, line 15 - line 32 3,4
figures 14-17

» <

Y WO 2008/036889 A2 (ANDERSON MICHAEL R 2
[US]) 27 March 2008 (2008-03-27)
page 7, line 18 - page 8, line 5
figures 2-5

X US 6 692 478 B1 (PARADIS JOSEPH R [US]) 1,6
17 February 2004 (2004-02-17)
column 5, line 12 - Tine 67
figures 1A-4B

_/__

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . .

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international "X* document of particular relevance; the claimed invention

filing date cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another "Y* document of particular relevance; the claimed invention

citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but inthe art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

5 August 2011 16/08/2011

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, ‘e
Fax: (+31-70) 340-3016 Ong, Hong Djien

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/CH2010/000312
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A DE 295 02 544 Ul (SCHREIBER HANS [DE]) 1,6

13 June 1996 (1996-06-13)
page 2, line 1 - Tine 10
figures 1-2

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/CH2010/000312
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 02053086 Al 11-07-2002 AU 2002226472 B2 01-06-2006
BR 0116656 A 06-01-2004
CA 2436934 Al 11-07-2002
EP 1349530 Al 08-10-2003
FR 2819174 Al 12-07-2002
JP 2004520111 A 08-07-2004
US 2004059312 Al 25-03-2004
WO 2008036889 A2 27-03-2008 US 2008125704 Al 29-05-2008
US 6692478 Bl 17-02-2004 US 2005055008 Al 10-03-2005
DE 29502544 Ul 13-06-1996  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

