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PIERCING PART FOR A MEDICAL INFUSION SYSTEM, DRIP CHAMBER AND INFUSION
SYSTEM

[0001] The Invention relates to a piercing part for a medical infusion system, with a piercing
mandrel through which at least one channel extends and which has a mandrel tip whose first
jacket surface part Is tapered, relative to a central longitudinal axis, towards a front end. The
Invention moreover relates to a drip chamber and an infusion system with a corresponding

piercing part.

[0002] A piercing part of this kind for infusion appliances i1s known from the laid-open application
DE 197 48 497 A1. The known infusion appliance has a piercing mandrel which is integrally
formed on a drip chamber. The piercing mandrel contains a liquid channel and an air channel and

has a mandrel tip tapering to a point.

[0003] Further piercing parts are disclosed in the documents WO 2010/029371, DE 10 2007
061346, US 2014/014210, WO 02/064438, and DE 39 01 068.

[0004] The object of the invention is to make available a piercing part, a drip chamber and an
Infusion system of the type mentioned at the outset, which pose a lower risk of potential injury

and yet require application of a relatively low force in order to pierce a liquid container.

[00058] For the piercing part, this object is achieved by the fact that an opposite second jacket
surface part has an inclined cutting face interrupted towards the front end. The invention relates
IN particular to infusion systems that can be operated by gravity. The piercing part has a housing
which Is preferably designed as part of a drip chamber. By virtue of the solution according to the
iInvention, a mandrel tip can be created which poses less risk of injury. At the same time,
pierceable seals of liquid containers can be punctured by application of relatively low force. The
first and second jacket surface parts are to be understood as outer contours of the mandrel tip of

the piercing mandrel that lie opposite each other.

[0006] In one embodiment of the invention, the tapered first jacket surface part and the opposite
second jacket surface part are inclined in mutually opposite directions towards the front end. A
geometry Is thus advantageously created in which the piercing part widens in the direction of the
drip chamber, such that a portion opposite the drip chamber has a smaller cross section. The
geometry is configured in the manner of a two-sided blade since both jacket surface parts run

obliquely, iIn mutually opposite directions, towards a front end of the mandrel tip.
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[0007] In a further embodiment of the Invention, the first jacket surface part I1s tapered
geometrically continuously. The tapering thus has no steps, shoulders or edges. This allows the
piercing part to pierce a pierceable seal or a closure plug of a liquid container with relatively

constant resistance.

[0008] In a further embodiment of the invention, the first jacket surface part has a curved or

arched contour. The curve or arch is preferably convex or bulged.

[0009] In a further embodiment of the invention, the cutting face Is interrupted by a transversely
extending edge and iIs plane towards the front end. This results in a constant cutting force or

piercing force along the length of the cutting face.

[0010] In a further embodiment of the invention, the cutting face is inclined, relative to a radial
plane of the central longitudinal axis of the piercing mandrel, in an angle range of between 30°
and 70°, preferably of between 45° and 60°. In this angle range, it is advantageously possible to
achieve a good piercing behaviour of the piercing mandrel, such that the piercing mandrel, with
relatively low force applied by an operator, Is able to pierce a pierceable seal or a closure plug of

a liquid container.

[0011] In a further embodiment of the invention, the second jacket surface part, away from the
front end as seen In the longitudinal direction, merges into a contour region in which a liquid
channel opens out. The contour region is advantageously configured in such a way that, in a state
of use of the piercing part in which the piercing part is connected to the liquid container, a liquid
can flow from the liquid container into the liquid channel. The contour region has a mouth aperture

of the liquid channel.

[0012] In a further embodiment of the invention, an opening of a ventilation channel is provided
IN the first jacket surface part, which opening Is provided opposite the cutting face of the second
jacket surface part. This minimizes the risk of mixing together of air flowing into the liquid container
and of liquid flowing out of the liquid container. Moreover, the ventilation channel lies closer to the
mandrel tip of the piercing part and thus in a state of use higher than the admission opening of

the liquid channel, such that the danger of air and liquid mixing together is further minimized.

[0013] In a further embodiment of the invention, a transition region extending between the
transversely extending edge and the contour region Is configured as a plane transition face

extending parallel to the central longitudinal axis. In this region, the cross section of the piercing



10

15

20

25

DK/EP 3357527 T3

part changes relatively little, and a force for piercing the liguid container remains relatively

constant.

[0014] The object iIs moreover achieved by a drip chamber for a medical infusion system with a

piercing part and by a medical infusion system with a drip chamber.

[0015] Further advantages and features of the invention will become clear from the claims and
from the following description of a preferred exemplary embodiment of the invention which Is

shown In the drawings.

[0016] Fig. 1 shows a sectional view of an infusion system according to the invention with a drip

chamber according to the invention and a piercing part according to the invention,
[0017] Fig. 2 shows an isometric view of a piercing mandrel of the piercing part shown in Fig. 1,
[0018] FIg. 3 shows a side view of the piercing mandrel shown In Fig. 2, and
[0019] Fig. 4 shows a front view of the piercing part shown in Figs 2 and 3.

[0020] A medical infusion system serves to transfer a liquid from a liquid container 14 to a patient.
The liquid Is conveyed out of the liquid container 14 and conveyed through the infusion system to
the patient. According to Fig. 1, the infusion system has a piercing part 1. In an upper region In
the viewing plane of Fig. 1, the piercing part 1 has a piercing mandrel 2 with a mandrel tip 3 which,
IN a viewing plane of Fig. 1, points upwards, 1.e. towards the liquid container 14. In a lower region,
.e. In a region directed towards the mandrel tip 3 of the piercing part 1, the liquid container 14 is
provided with a pierceable portion 15, which has a pierceable seal 16 In the form of a closure
plug. In a delivery state of the liquid container 14, the pierceable portion 15 Is closed In a liquid-

tight manner by means of the pierceable seal 16.

[0021] In the exemplary embodiment shown according to Fig. 1, the infusion system comprises
the piercing part 1, which has a housing 8 that is part of a drip chamber 9. The piercing mandrel
2 1S formed integrally on the drip chamber 9. A drip tube 26, which Is an integral constituent of the
piercing part 1, opens into the drip chamber 9. The piercing mandrel 2 runs out into the mandrel
tip 3. The piercing part 1 has an inner channel 4, which is here designed as a liquid channel 21.
Furthermore, the infusion system comprises the drip chamber 9, which adjoins the piercing
mandrel 2 downstream In a direction of flow of the infusion system, a hose line 10, which adjoins

the drip chamber 9 downstream and which has a flow regulator 11 and an injection port 12, and
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an attachment piece 13 for attaching to an interface to the patient, which attachment piece 13 is

closed with a releasable cap 25.

[0022] The infusion system shown Is operated by gravity, such that the liquid container is held
hanging down and the piercing mandrel 3 pierces it vertically from below. The drip chamber Is

also oriented vertically In its functional position.

[0023] In a delivery state of the liquid container 14, the pierceable portion 15 of the liquid
container 14 Is closed by the pierceable seal 16 and has to be penetrated by the mandrel tip 3 of
the piercing part 1 before the infusion system is put into operation, in order to permit a transfer of
liquid from the liquid container 14 into the infusion device. In a delivery state of the infusion
system, the piercing part 1 i1s covered by a protective cap (not shown) in order to protect an
operator from injury on the mandrel tip 3 and In order to protect the piercing part 1 from

contamination.

[0024] In the functional position (not shown), the liquid container 14 is connected to the infusion
system. The protective cap (not shown) of the piercing part 1 is removed and the pierceable seal
16 of the pierceable portion 15 Is penetrated by the mandrel tip 3 and by the piercing mandrel 2
of the piercing part 1, thereby permitting a transfer of liquid between the liquid container 14 and

the hose line 10 and the patient.

[0025] According to Fig. 3, the piercing part 1 has a central longitudinal axis A. In a viewing plane
of Fig. 3, a first jacket surface part 5 Is arranged to the right of the central longitudinal axis A In
an upper region. The first jacket surface part 5 Is tapered geometrically continuously. In the
exemplary embodiment shown, the first jacket surface part 5 describes a gently curved contour.
To the left of the central longitudinal axis A, the second jacket surface part 6 Is arranged opposite
the first jacket surface part 5. Both jacket surface parts 5, 6 are inclined in mutually opposite
directions towards a front end, 1.e. an upper end of the piercing mandrel 2. An upper region of the
first jacket surface part 5 forms a mandrel tip 3 with an upper region of the second jacket surface

part 6.

[0026] According to Figs 2 and 4, the second jacket surface part 6 of the mandrel tip 3 defines a
cutting face 7, which Is interrupted by a transversely extending edge 17 and is plane towards a
front end of the piercing mandrel 2, 1.e. an upper end. In the exemplary embodiment shown, the
cutting face 7 iIs inclined relative to a radial plane of the central longitudinal axis A of the piercing

part 1 by an angle of ca. 45°.
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[0027] In a lower region of the piercing part 1, the second jacket surface part 6 merges into a

contour region 19 Iin which a liguid channel 21 opens out.

[0028] According to Fig. 2, a transition region 18, configured as a plane transition face extending
parallel to the central longitudinal axis A, Is provided between the transversely extending edge

17, which forms the lower termination of the cutting face 7, and the contour region 19.

[0029] According to Fig. 1, a ventilation device 20 Is arranged In a region between the piercing
mandrel 2 and the drip chamber 9. The ventilation device 20 has an outer ventilation valve 23,
which can connect an inner ventilation channel 22 to the atmosphere. The liquid channel 21 and
the ventilation channel 22 extend at least substantially parallel to each other in an interior of the
piercing mandrel 2, wherein the ventilation channel 22 in the piercing mandrel 2 opens out above
the liquid channel 21 In order to ensure ventilation of the liquid container 14 but to rule out any
admixture of air in the liquid channel 21. In a region of the piercing mandrel 2 directed towards
the drip chamber 9, the ventilation channel 22 extends, at right angles to the liquid channel 21,

towards the ventilation valve 23.

[0030] According to Fig. 3, the piercing part 1 has, on the first jacket surface part 5, an opening
24 of the ventilation channel 22, which opening 24 is arranged opposite the liquid channel 21 of

the second jacket surface part 6.

[0031] In order to create a liguid connection between the liquid container 14 and the infusion
system, a sterile package (not shown), in which the infusion system is packed in the delivery state,
IS opened by the operator and the infusion system Is removed from the package. In this state, the
drip chamber 9 Is connected upstream to the piercing part 1 and downstream to the hose line 10.
The ventilation device 20 is secured laterally on the piercing device 1. At a distance from the drip
chamber 9, the flow regulator 11 surrounds a region of the hose line 10. The injection port 12 Is
arranged at a distance downstream from the flow regulator. In other embodiments of the infusion
system, such an injection port 12 1s not present. Downstream from the injection port 12, the

attachment piece 13 Is mounted on the hose line 10 and closed by the releasable cap.

[0032] The protective cap (not shown) of the piercing mandrel 2 i1s connected releasably to the
piercing part 1 and covers the piercing mandrel 2. The protective cap (not shown) Is removed by
the operator, and the mandrel tip 3 of the piercing part 1 Is inserted into the pierceable seal 16 of
the pierceable portion 15 of the liquid container 14. The cutting face 7 formed by the upper
portions of the first and second jacket surface part 5, 6 cuts into the pierceable seal 16. The

transition region 18 adjoining the mandrel tip 3 Is then pushed through the pierceable seal 16,
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and a lower region of the piercing part 1 Is pushed through the pierceable seal 16. A liquid
connection iIs thus produced between the liquid container 14 and the infusion system, and the
liquid from the liquid container 14 can flow by gravity via the contour region 19 and through a
mouth of the liquid channel 21 into the drip chamber 9. The drip chamber 9 permits observation
of the falling drops and is for this purpose formed from a transparent material. The drip chamber
9 has the inner drip tube 26 which protrudes into the drip chamber 9 and through which the liquid
enters the drip chamber 9. The Inner cross section of the drip tube 26 represents a continuation
of the liquid channel 21. Through the drip chamber 9, the liquid passes to the hose line 10 and
reaches the patient via the attachment piece 13. The hose line 10 Is formed from a flexible and
transparent material in order to allow the operator to discern a flow of liquid or air. The attachment
piece 13 has an outer cone for connecting to the interface to the patient. In order to permit a
pressure compensation in the liquid container 14 as liquid flows out, the liquid container 14 is
ventilated via the ventilation device 20 during the use of the infusion system. The ventilation valve
23 opens for this purpose, such that air can flow through the ventilation channel 22 into the liquid
container 14. In order to avoid contamination of the liquid, the ventilation device 20 has an air
filter (not shown). The flow velocity can also be varied by means of the flow regulator 11. For this
purpose, a cross section of the hose 10 is modified by the flow regulator 11, particularly in the
form of a roller clamp, such that a through-flow volume of the liquid Is reduced. Moreover, the
cross section of the hose line 10 can be reduced to such an extent that a flow through the hose
line 10 Is completely suppressed. By way of the injection port 12, further liguids may If necessary
pbe admixed to the liquid from the liquid container 14. The injection port 12 i1s for this purpose

designed to be self-closing.
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PATENTKRAV

1. Indstikningsdel (1) for et medicinsk Iinfusionssystem med en indstikningsdorn
(2), der er gennemtraengt af mindst en kanal (4), og som omfatter en dorn-spids
(3), hvis ferste kappefladedel (5) — 1 forhold til en central laeengdeakse (A) — er
iIndsneaevret hen imod en front-ende, hvorved en overfor beliggende, anden kap-
pefladedel (6) omfatter en skratstillet skeereflade (7), der er afbrudt hen imod
front-enden,

kendetegnet ved, at den indsnaevrede, farste kappefladedel (5) og den overfor
beliggende, anden kappefladedel (6) hen imod front-enden heelder 1 modsat

retning, og at den farste kappefladedel (5) geometrisk kontinuerligt indsneaevres.

2. Indstikningsdel ifelge krav 1, kendetegnet ved, at den farste kappefladedel

(5) omfatter en krummet eller hveelvet kontur.

3. Indstikningsdel ifelge krav 1, kendetegnet ved, at skeerefladen (/) er afbrudt
af en kant (17), der straekker sig pa tveers i forhold til den centrale leengdeakse

(A) og er plan hen imod front-enden.

4. Indstikningsdel ifelge krav 3, kendetegnet ved, at skeerefladen (7) 1 forhold
til et radialplan for indstikningsdornens (2) centrale leengdeakse (A) er skratstil-

let | et vinkelomrade mellem 30° og 70°, fortrinsvis mellem 45° og 60°.

5. Indstikningsdel ifalge et af de foregaende krav, kendetegnet ved, at den an-
den kappefladedel (6) — set i leengderetningen - modsat front-enden, gar over |

et kontur-omrade (19), i hvilket en vaeskekanal (21) indmunder.

6. Indstikningsdel ifalge et af de foregaende krav, kendetegnet ved, at der |
den farste kappefladedel (5) er tilvejebragt en abning (24) for en ventilationska-
nal (22), og som er tilvejebragt liggende over for skaerefladen (7) for den anden
kappefladedel (©).
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/. Indstikningsdel ifalge krav 5 eller 6, kendetegnet ved, at et overgangsomra-
de (18), der streekker sig mellem den pa tveers gaende kant (17) og kontur-
omradet (18), er udformet som plan overgangsflade (18), der streekker sig pa-

rallelt med den centrale leengdeakse (A).

8. Drabekammer (9) med en indstikningsdel (1) for et medicinsk infusionssy-
stem, hvorved indstikningsdelen (1) er konfigureret ifelge et af de foregaende

krav.

9. Medicinsk infusionssystem med et drabekammer (9) ifalge krav 8 eller med

en Indstikningsdel (1) ifelge et af kravene 1 til 7.
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Fig. 3 Fig. 4
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