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(54) An administration port

(57)  In the field of medical fluid containers there is a
need for an improved administration port which allows a
user more easily to insert an |V spike and has a reduced
tendency to leak following removal of the spike.

An administration port (10), for a medical fluid con-
tainer, comprises a hollow port body (16) which receives
an insert member (30). The insert member (30) has an

engagement portion (32) which is defined by a cavity (36)
and a sealing portion (34) which is defined by a self-
sealing membrane (38) that extends across one end (40)
of the cavity (36). The self-sealing membrane (38) in-
cludes a penetration zone (41) and respective upstream
and downstream faces (44, 46). The upstream face (44)
includes at least one recess formation (48, 50) that ex-
tends around the penetration zone (41).
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Description

[0001] This invention relates to an administration port
for a medical fluid container, a port assembly including
such an administration port, and a method of assembling
an administration port.

[0002] Medical fluids, such as fluids used for intrave-
nous (IV) therapy, are stored in medical fluid containers.
One type of container is a flexible bag formed from multi-
layer plastic sheeting. The flexible bags often include a
rigid port assembly which has a medication port and an
administration port. The medication port allows the ad-
dition of medication to fluid within the bag, while the ad-
ministration port allows removal of fluid from the bag, e.g.
during IV therapy.

[0003] Eachofthe medication and administration ports
includes a seal formation, typically integrally formed with-
in the corresponding port, to isolate the port from the
medical fluid until access is desired.

[0004] To remove fluid from the bag a medical opera-
tive inserts an IV spike into the administration port. The
spike punctures the seal formation to allow fluid to flow
from the bag via a fluid conduit within the spike.

[0005] Some administration ports additionally include
a self-sealing membrane which can be penetrated by an
IV spike to allow dispensing of fluid, but which seals the
administration port on removal of the spike to inhibit un-
intentional dispensing or leaking of fluid from the bag.
[0006] However, such administration ports require a
user to apply an additional insertion force to an IV spike
in order to penetrate the self-sealing membrane. In ad-
dition, insertion of the IV spike often damages the mem-
brane, thereby degrading its self-sealing performance
and leading to unintentional dispensing or leaking of fluid
from the associated bag.

[0007] There is, therefore, a need for an improved ad-
ministration port which allows a user to easily insert an
IV spike and has a reduced tendency to leak following
removal of the spike.

[0008] According to afirst aspect of the invention there
is provided an administration port, for a medical fluid con-
tainer, comprising a hollow port body receiving an insert
member having an engagement portion defined by a cav-
ity and a sealing portion defined by a self-sealing mem-
brane extending across one end of the cavity, the self-
sealing membrane including a penetration zone and re-
spective upstream and downstream faces, the upstream
face including at least one recess formation extending
around the penetration zone.

[0009] The provision of one or more recess formations
in the upstream face of the self-sealing membrane re-
duces the volume of material in the corresponding region
of the membrane. As a consequence less of the mem-
brane has to be deformedto allow insertion of an IV spike,
and so the insertion force a user must apply is reduced.
[0010] Reducing the required insertion force also re-
duces the risk of the penetration zone becoming torn or
otherwise damaged, and so helps to maintain the sealing
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integrity of the self-sealing membrane.

[0011] Having the or each recess formation extend
around the penetration zone separates the or each re-
cess formation from the penetration zone, thereby main-
taining the configuration of the penetration zone, and so
further allowing the membrane to maintain its self-sealing
functionality.

[0012] In addition, the provision of discrete engage-
ment and sealing portions allows the insert member to
separate the retention and sealing functions, and so ac-
commodate dimensional and structural variations be-
tween one IV spike and another without adversely affect-
ing the sealing performance of the sealing portion.
[0013] Optionally atleast one recess formation defines
an annular recess formation.

[0014] Such a configuration helps to ensure that the
reduction in membrane material is evenly distributed with
respect to the inserted IV spike, and so the reduction in
IV spike insertion force is also similarly evenly distributed.
[0015] Preferably at least one annular recess forma-
tion is centred about the penetration zone. This allows
the or each annular recess formation and the penetration
zone to work together to facilitate IV spike insertion by
helping to provide a uniformly reduced insertion force.
[0016] In a preferred embodiment of the invention the
self-sealingmembrane includes firstand second concen-
tricannularrecess formations, the first concentricannular
recess formation defining an inner recess formation and
the second concentric annular recess formation defining
an outer recess formation.

[0017] Suchanarrangementprovides adesired reduc-
tion in required IV spike insertion force while maintaining
self-sealing integrity.

[0018] The outer recess formation may have a larger
cross-sectional shape than the inner recess formation.
[0019] The provision of an outer recess formation hav-
ing a larger cross-sectional shape than the inner recess
formation allows the outer recess formation additionally
to act as a hinge. This permits pivoting of membrane
material lying inside of the outer recess formation in an
upstream direction to further reduce the required IV spike
insertion force, and so further facilitate ready IV spike
insertion.

[0020] In a preferred embodiment of the invention the
penetration zone includes at least one slitformed therein.
The provision of one or more slits aids a user in alligning
an |V spike with the penetration zone.

[0021] Optionally the cavity defines a cylindrical cavity
having a wall extending substantially perpendicular to
the self-sealing membrane.

[0022] The provision of a cylindrical cavity having a
wall extending substantially perpendicular to the self-
sealing membrane enables the whole of the cavity wall
to engage with, and hence retain, the body of an IV spike,
and so maximise the effectiveness of the engagement
portion.

[0023] In a preferred embodiment of the invention the
sealing portion lies upstream of the engagement portion.
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[0024] The provision of such an arrangement helps to
isolate the medical fluid from the engagement portion
and so reduces the likelihood of the medical fluid acting
on the engagement portion to dislodge an IV spike.
[0025] Conveniently the internal cross-sectional pro-
file of the hollow port body corresponds in shape to the
external cross-sectional profile of at least one portion of
the insert member.

[0026] This allows the insert member to mate with the
port body to inhibit movement of the insert member rel-
ative to the port body while providing a fluid-tight seal
between the port body and the insert member.

[0027] The corresponding external cross-sectional
profile of the insert member may extend over the engage-
ment portion and the sealing portion. Such an arrange-
ment maximises the size of the mating region between
the port body and the insert member, and so improves
the effectiveness of the mating therebetween.

[0028] In another preferred embodiment of the inven-
tion the external profile of the insert member is larger
than the internal profile of the port body. Having an insert
member with a larger external profile than the internal
profile of the port body generates an interference fit be-
tween these elements, and so provides the desired inhi-
bition of relative movement and a fluid-tight seal without
the need for extensive secondary processing.

[0029] Preferably the external surface of the insert
member is or includes a heat-activated adhesive. The
inclusion of a heat-activated adhesive allows for heat-
activated mating of the insert member and the port body
to prevent relative movement and provide a fluid-tight
seal. Heat-activating the mating allows, e.g. for the ready
insertion of the insert member into the port body during
assembly of the administration port, and ready securing
of the insert member within the port body once correctly
positioned.

[0030] Optionally the insert member includes an exter-
nal sheath of heat-activated adhesive. Such an arrange-
ment provides the external surface of the insert member
with an adhesive in a manner that is readily manufactur-
able in a controllable manner, e.g. by bi-injection mould-
ing.

[0031] According to a second aspect of the invention
there is provided a port assembly, for a medical fluid con-
tainer, comprising a medication port to allow the addition
of medication to the medical fluid, and an administration
port as described hereinabove. The port assembly
shares the advantages of the various features of the med-
ication port mentioned above.

[0032] Accordingtoa third aspectofthe inventionthere
is provided a method of assembling an administration
port for a medical fluid container, the administration port
including a hollow port body, the method comprising the
step of:

inserting into the hollow port body an insert member
having an engagement portion defined by a cavity
and a sealing portion defined by a self-sealing mem-
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brane extending across one end of the cavity, the
self-sealing membrane including a penetration zone
and respective upstream and downstream faces, the
upstream face including at least one recess forma-
tion extending around the penetration zone.

[0033] Inserting such an insert member into the port
body allows ready insertion of an IV spike into the ad-
ministration port while maintaining self-sealing perform-
ance following removal of the IV spike.

[0034] Optionally the method of assembling an admin-
istration port further includes the steps of:

heat sealing a downstream end of the port body to
hermetically seal the port body; and

heating the administration port to bond the insert
member with the port body.

[0035] Heating the administration port to bond the in-
sert member with the port body allows for the ready in-
sertion of the insert member during assembly of the ad-
ministration port, and ready securing of the insert mem-
ber within the port body once correctly positioned, e.g.
during steam sterilization of the administration port fol-
lowing assembly.

[0036] There now follows a brief description of pre-
ferred embodiments of the invention, by way of non-lim-
iting examples, with reference to the accompanying fig-
ures in which:

Figure 1 shows a cross-sectional view of an admin-
istration port according to a first embodiment of the
invention in a hermitically sealed configuration;
Figure 2 shows a cross-sectional view of the admin-
istration port shown in Figure 1 in a ready-for-use
configuration with an intravenous spike partially in-
serted therein;

Figure 3 shows an isometric view from below of an
insert member; and

Figure 4 shows a cross-sectional view of the insert
member shown in Figure 3.

[0037] An administration port according to a first em-
bodiment of the invention is designated generally by the
reference numeral 10.

[0038] The administration port 10 shown in the figures
is part of a rigid port assembly 12 that additionally in-
cludes a medication port 14 via which medication can be
added to medical fluid held in a bag (not shown) in which
the port assembly 12 is located.

[0039] The administration port 10 is integrally formed
with the medication port 14 in a single, unitary port as-
sembly 12. In other embodiments of the invention (not
shown) the administration port 10 may be separate from
the medication port 14, or the port assembly 12 may omit
a medication port 14.

[0040] The administration port 10 includes a hollow
port body 16 that extends lengthwise between an up-
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stream end 18 and a downstream end 20. The down-
stream end 20 is hermetically sealed by a cap 22 that is
removable by rupturing a frangible connection 24 be-
tween the downstream end 20 and the cap 22.

[0041] The administration port 10 also includes a first
integrally formed seal formation 26 to isolate the up-
stream end 18 of the port body 16 from the medical fluid
until access is desired.

[0042] The medication port 14 includes a similar, sec-
ond integrally formed seal formation 28.

[0043] The hollow port body 16 receives an insert
member 30 that has an engagement portion 32 and a
sealing portion 34.

[0044] The engagement portion 32 is defined by a cav-
ity 36, and the sealing portion 34 is defined by a self-
sealing membrane 38 that extends across one end 40 of
the cavity 36.

[0045] In the embodiment shown the sealing portion
34 lies upstream of the engagement portion 32.

[0046] The self-sealing membrane 38 includes a pen-
etration zone 41 and respective upstream and down-
stream faces 44, 46. The penetration zone 41 includes
a slit 42 formed therein to assist a user in aligning an IV
spike 60 with the penetration zone 41. In other embodi-
ments of the invention (not shown) the penetration zone
41 omits a slit and the self-sealing membrane 38 is
formed from a material which is sufficiently soft to allow
direct insertion of an IV spike 60 there through. In still
further embodiments of the invention (not shown) the
membrane 38 may include a plurality of slits.

[0047] The upstream face 44 includes first and second
concentric annular recess formations 48, 50, each of
which is centred about the penetration zone 41 and as-
sociated slit 42. Other embodiments of the invention (not
shown) may include one or more recess formations hav-
ing a different shape and a different configuration relative
to one another and to the penetration zone 41.

[0048] Any of the aforementioned recess formations
may not extend completely around the penetration zone
41, or may be constituted from a series of discrete recess
formation portions which together define the recess for-
mation as a whole.

[0049] In the embodiment shown, the first concentric
annular recess formation 48 defines an inner recess for-
mation 52 while the second concentric annular recess
formation 50 defines an outer recess formation 54.
[0050] The inner recess formation 52 has a symmet-
rical cross-sectional shape which helps to uniformly re-
duce the insertion force required to insert an IV spike
through the membrane 38.

[0051] The outer recess formation 54 has a larger
cross-sectional shape than the inner recess formation
52. Such an arrangement facilitates the hinge function-
ality of the outer recess formation 54.

[0052] In addition, the outer recess formation 54 has
an asymmetrical cross-sectional shape, and in particular
has a larger inboard volume. This helps to further facili-
tate the hinge functionality of the outer recess formation

10

15

20

25

30

35

40

45

50

55

54.

[0053] The cavity 36 defines a cylindrical cavity 56
which has a wall 58 that extends substantially perpen-
dicular to the membrane 38. In the embodiment shown
the diameter of the cylindrical cavity 36 is approximately
6.0mm. The depth d. of the cavity 36 in the lengthwise
direction L is approximately 2.5mm while the depth d,
of the self-sealing membrane 38 in the lengthwise direc-
tion L is approximately 3.0mm.

[0054] The internal cross-sectional profile of the port
body 16 corresponds in shape to the external cross-sec-
tional profile of the whole of the insert member 30, i.e.
the insert member 30 has a uniform external cross-sec-
tional profile, and a uniform cylindrical cross-sectional
profile in particular.

[0055] In other embodiments of the invention (not
shown) only one or other of the engagement portion 32
and the sealing portion 34 has an external cross-section-
al profile that corresponds in shape to the internal cross-
sectional profile of the port body 16.

[0056] The external profile of the insert member 30 is
larger than the internal profile of the port body 16, and in
particular the insert member 30 has an external diameter
of approximately 8.5mm while the port body 16 has an
internal diameter of approximately 8mm. In other embod-
iments of the invention (not shown) the extent to which
the insert member 30 has a larger diameter than the in-
ternal diameter of the port body 16 may differ from the
aforementioned ratio.

[0057] The insert member 30 may be formed from a
thermo plastic elastomer (TPE) such as DRYFLEX ®
which is available from Elasto AB, or THERMOLAST ®
that is available from Kraiburg TPE GmbH. Such elas-
tomers are sufficiently soft to allow direct penetration of
an IV spike 60 through the self-sealing membrane 38.
[0058] The administration port 10 may be assembled
by inserting the insert member 30 into the hollow port
body 16 with the interference fit allowing an assembly
operative to position the insert member 30 within the port
body 16 as desired.

[0059] Once the downstream end 20 has been her-
metically sealed the administration port 10 can be heat-
ed, e.g. during steam sterilization, to bond the insert
member 30 within the port body 16.

[0060] Inuse, amedical operative removes, e.g.shaps
off, the cap 22 from the administrative port 10 to allow
access to the port body 16.

[0061] The operative then inserts an IV spike 60 into
the port body 16 via the downstream end 20 thereof, as
shown in Figure 2. The slit 42 in the self-sealing mem-
brane 38 aids the operative in aligning the body 62 of the
IV spike 60 with the penetration zone 41.

[0062] The inner recess formation 52 reduces the ex-
tent to which the membrane 38 must deform to accom-
modate the IV spike 60 and so reduces the insertion force
required.

[0063] The outer recess formation 54 provides a fur-
ther reduction in the required deformation of the mem-
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brane 38 to accommodate the IV spike 60.

[0064] The outer recess formation 54 also acts like a
hinge to allow pivoting of the membrane material lying
inside of the outer recess formation 54 into the port body
16.

[0065] Accordingly the outer recess formation 54 pro-
vides a further reduction in the insertion force required
to insert the IV spike 60 into the administration port 10.
[0066] The reductions in required insertion force pro-
vided by the inner and outer recess formations 52, 54
reduces the risk of the slit 42 becoming torn or the mem-
brane 38 becoming damaged.

[0067] Further insertion of the IV spike 60 into the port
body 16 by the operative causes the spike 60 to rupture
and penetrate the first seal formation 26 to allow medical
fluid to leave the bag (not shown) via the spike 60.
[0068] The spike body 62 lies within the cylindrical cav-
ity 56 of the engagement portion 32. The wall 58 of the
cylindrical cavity 56 deforms to accommodate any dimen-
sional or structural deviation of the spike body 62 while
maintaining a gripping engagement with the spike body
62.

[0069] Accordingly the engagement portion 32 retains
the spike body 62 and forms a fluid-tight seal between
the port body 16 and the spike body 62.

[0070] Toremove the IV spike 60 from the administra-
tion port 10 the operative overcomes the gripping en-
gagement provided by the engagement portion 32 to
withdraw the spike body 62 from within the insert member
30. As the spike body 62 is withdrawn from the insert
member 30 the self-sealing membrane 38 adopts its orig-
inal, pre-penetration, configuration (as shown in Figure
2) to create a fluid-tight seal within the port body 16 and
soinhibit leaking or further discharge of fluid from the bag.
[0071] The insert member 30 may include an external
sheath (not shown) of heat-activated adhesive. For ex-
ample, a modified insert member may be formed from a
TPE such as thermoplastic silicone vulcanizate (TPSiV)
while the external sheath may be formed from a hot melt
adhesive such as ethylene vinyl acetate (EVA). Such an
insert member and the external sheath may be formed
by bi-injection molding these two constituent materials.
[0072] Anadministration port 10 including the modified
insert member may be assembled in the same manner
as set out above in connection with the insert member
30. Heating the administration port 10 activates the ad-
hesive to bond the modified insert member within the port
body 16.

[0073] Such an administration port 10 also functions
in the same manner as described above in connection
with the first insert member 30.

Claims
1. An administration port, for a medical fluid container,

comprising a hollow port body receiving an insert
member having an engagement portion defined by
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10.

11.

12.

a cavity and a sealing portion defined by a self-seal-
ing membrane extending across one end of the cav-
ity, the self-sealing membrane including a penetra-
tion zone and respective upstream and downstream
faces, the upstream face including at least one re-
cess formation extending around the penetration
zone.

An administration port according to Claim 1 wherein
at least one recess formation defines an annular re-
cess formation.

An administration port according to Claim 1 or Claim
2 wherein at least one annular recess formation is
centred about the penetration zone.

An administration port according to any preceding
claim including a self-sealing membrane having first
and second concentric annular recess formations,
the first concentric annular recess formation defining
aninner recess formation and the second concentric
annular recess formation defining an outer recess
formation.

An administration port according to Claim 4 wherein
the outer recess formation has a larger cross-sec-
tional shape than the inner recess formation.

An administration port according to any preceding
claim wherein the penetration zone includes at least
one slit formed therein.

An administration port according to any preceding
claim wherein the cavity defines a cylindrical cavity
having a wall extending substantially perpendicular
to the self-sealing membrane.

An administration port according to any preceding
claim wherein the sealing portion lies upstream of
the engagement portion.

An administration port according to any preceding
claim wherein the internal cross-sectional profile of
the hollow port body corresponds in shape to the
external cross-sectional profile of at least one portion
of the insert member.

An administration port according to Claim 9 wherein
the corresponding external cross-sectional profile of
the insert member extends over the engagement
portion and the sealing portion.

An administration port according to Claim 9 or Claim
10 wherein the external profile of the insert member
is larger than the internal profile of the port body.

An administration port according to Claim 9 or Claim
10 wherein the external surface of the insert member
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is or includes a heat-activated adhesive.

An administration port according to Claim 12 wherein
the insert member includes an external sheath of
heat-activated adhesive.

A port assembly, for a medical fluid container, com-
prising a medication port to allow the addition of med-
ication to the medical fluid, and an administration
port according to any of Claims 1 to 13.

A method of assembling an administration port for a
medical fluid container, the administration port in-
cluding a hollow port body, the method comprising
the step of:

inserting into the hollow port body an insert
member having an engagement portion defined
by a cavity and a sealing portion defined by a
self-sealing membrane extending across one
end of the cavity, the self-sealing membrane in-
cluding a penetration zone and respective up-
stream and downstream faces, the upstream
face including at least one recess formation ex-
tending around the penetration zone.

A method of assembling an administration port ac-
cording to Claim 15 further including the steps of:

heat sealing a downstream end of the port body
to hermetically seal the port body; and

heating the administration port to bond the insert
member with the port body.
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