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(73) Assignee: Unomedical A/S needle, the membrane (17) is fastened around the opening 
(13) and the membrane (17) protrudes from the opening (13) 

(21) Appl. No.: 12/918,663 and forms an air filled volume in front of the opening (13) 
which air filled volume can be reduced in size when a pressure 

1-1. is put on the membrane (17) from the outside, the inner 
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first closed end of the membrane (17) through which a needle 
(86). PCT No.: PCT/EP2009/0521.49 (19) can pass and the second end of the membrane (17) is 

adapted to attach the membrane (17) to a holding part (61). 
S371 (c)(1), The walls of the membrane (17) have a thickness and shape of 
(2), (4) Date: Oct. 28, 2010 the chosen membrane material making it possible, to main 

tain the protruding shape in a use position without the outer 
Related U.S. Application Data surfaces of the membrane (17) are supported with walls of 

rigid material. Also the invention relates to a device in which 
(60) Provisional application No. 61/031,227, filed on Feb. the membrane is used, and a kit where this device is combined 

25, 2008. with a corresponding unit. 
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BUBBLE SHAPED MEMBRANE AND USE OF 
SUCH MEMBRANE INADEVICE 

THE TECHNICAL FIELD 

0001. The invention relates to a soft membrane which is 
used when it is necessary to join units while keeping fluid 
paths of the units under sterile conditions. Such membranes 
are often used when medication or nutrients are transferred 
Sub- or transcutaneously to a patient. Especially when a con 
tinuously flow of medication e.g. insulin or nutrients are 
Supplied to a patient it is necessary to keep access of micro 
organisms under control. 

PRIOR ART 

0002 WO 2007/071255 (FIG. 19) describes the use of a 
soft membrane of similar type as the invention. FIG. 19 in this 
patent application shows an embodiment of a fluid tight con 
nection between a reservoir and an injection part. This device 
comprises a delivery part where of only a reservoir 4 is shown 
in FIG. 19. The device is constructed of a reservoir where the 
outlet is covered by a bubble shaped deformable membrane 
26; this membrane prevents that micro organisms access the 
reservoir when the delivery part is not joined to the injection 
part 1. The membrane does not only cover the tip of the 
connector needle 6 but covers or Surrounds a larger part of the 
connector needle 6. The inlet of the injection part 1 is also 
covered by a deformable bubble shaped membrane 27 and the 
connector needle 6 is here fastened to the injection part 1 but 
the connector needle 6 could also be fastened to the delivery 
part 3, 4. 
0003. It is difficult to control the deformation of these 
known membranes and also the closed spaced inside the 
membrane might be wetted with the fluid which is being 
transferred to or from the device through the membrane. 

THE INVENTION 

0004. The object of the invention is to provide a membrane 
completely covering an opening giving access to a space in a 
device. The membrane is made of an elastic material which 
can be penetrated by a needle, the membrane is fastened 
around the opening and the membrane protrudes from the 
opening and forms an air filled Volume in front of the opening 
which air filled volume can be reduced in size when a pressure 
is put on the membrane from the outside, the inner surfaces of 
the membrane define a passage through which a needle can 
pass and at least a part of this passage is defined by having a 
reduced cross-section of air-filled volume. The reduced 
cross-section of the air-filled volume provides this part of the 
membrane with a certain rigidity which makes it maintain the 
shape it is provided with before being subjected to an external 
pressure. That the material is elastic means that it can be 
deformed when influenced by external forces and after the 
forces which deformed the material have been removed the 
material will return to the original shape. That the membrane 
is fastened around the opening does not mean it necessarily 
has a shape similar or corresponding to the opening although 
this might be the case, it only means that the contact between 
the membrane and the device provides a fluid tight closure for 
the whole opening. The “air filled volume can be filled with 
any form of gas. Normally it will be gas used for sterilization 
mixed with air, and normally the volume will be filled at least 
mainly with air. 
0005 More specifically the invention relates to a mem 
brane completely covering an opening giving access to a 
space in a device which membrane is made of an elastic 
material penetrable by a needle, the membrane is fastened 
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around the opening and the membrane protrudes from the 
opening and forms an air filled Volume in front of the opening 
which air filled volume can be reduced in size when a pressure 
is put on the membrane from the outside, the inner surfaces of 
the membrane define a passage at the first closed end of the 
membrane through which a needle can pass and the second 
end of the membrane is adapted to attach the membrane to a 
holding part. The membrane is characterized in that the walls 
of the membrane have a thickness and shape of the chosen 
membrane material making it possible to maintain the pro 
truding shape in a use position without the outer Surfaces of 
the membrane being Supported with walls of rigid material. 
0006. The membrane can be made e.g. of silicone or a 
flexible thermoplastic material. 
0007 According to one embodiment the membrane is sup 
ported with walls of a rigid material on the inner Surfaces e.g. 
in the form of a penetrating needle. 
0008 That the membrane is in a use position means that 
the membrane is mounted on or with the device with which it 
is Supposed to be used e.g. as suggested in the present text the 
membrane is mounted in an infusion device where it can 
protect an inlet for medication. 
0009. According to one embodiment the second end of the 
membrane has an internal opening fitting around the outer 
contour of a protruding part on the holding part and that the 
membrane is fastened to the holding part by interference fit. 
0010. According to an embodiment of the membrane the 
cross-section of the air-filled Volume in the passage is Smaller 
than 2max cross-section of the opening from the device to 
the membrane. 
0011. According to an embodiment of the membrane the 
passage is formed by increasing the thickness of the mem 
brane compared to parts of the membrane which does not 
form parts of the passage. 
0012. According to an embodiment of the membrane the 
space in the device is sterile. The device including the air 
filled volume is normally sterilized before use of the device 
and kept sterile during use of the device. 
0013. According to an embodiment of the membrane the 
properties of the material forming the membrane varies mak 
ing it possible to predict how the air filled volume is reduced 
when Subjected to an external pressure i.e. how the membrane 
is folded. The properties might e.g. be the thickness or the 
flexibility of the material. 
0014. According to an embodiment of the membrane the 
opening is provided at the end of a needle fastened unreleas 
ably to the device providing a fluid path into the device and 
the needle is placed in the air filled volume and during periods 
where no pressure is put on the membrane the part of the 
needle extending into the air filled volume is completely 
surrounded by air. The needle will during periods where 
pressure is put on the membrane extend through the mem 
brane and protrude from the outer surface of the membrane. 
Further the needle is a blunt needle or a pointy needle. A blunt 
needle is not able to cut through the membrane by itself but 
has to be presented with Some kind of opening, a pointy 
needle can by itself cut through the membrane and it would 
not be necessary to provide the membrane with an opening. 
0015. According to an embodiment of the membrane the 
membrane can be penetrated by a blunt or a pointy needle. 
0016. According to an embodiment of the membrane a 
part of the membrane positioned closest to the device to 
which the membrane is fastened is thinner and more compli 
ant and the material of the membrane positioned furthest 
away from the device is thicker and more rigid. “The part of 
the material positioned closest to the device' does not refer to 
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a particular fraction of the material but more to a band of 
material extending along the full circumference of the mate 
rial closest to the opening. 
0017. According to an embodiment of the membrane the 
material of the membrane positioned closest to the device has 
the thickness b and has the form of a hollow truncated cone 
or a cylinder and the material positioned furthest away from 
the device has a thickness b and has the form of a hollow 
cylinder which is closed at the end opposite the device, and 
b>b. 
0018. According to an embodiment of the membrane a 
part of the membrane positioned between the material closest 
to the device having the thickness b and the material posi 
tioned furthest away from the device having a thickness b, 
has a thickness varying from b to b, according to one 
embodiment be 1.5-b. 
0019. According to another embodiment of the membrane 
b<b and the distance between the rigid material supporting 
the inner surfaces of the membrane which could e.g. be a 
connector needle and the inner Surfaces of the membrane is 
less than 0.5 mm. 
0020. According to second aspect the invention comprises 
a kit comprising a device comprising a membrane according 
to any of the claims and a reservoir unit adapted to be joined 
to the device assuring a sterile transfer of fluid between the 
device and the joined reservoir unit. 
0021. According to a third aspect the invention comprises 
a device comprising a membrane according to any of the 
claims relating to a membrane, and comprising a base part 
which base part comprise a surface plate and fastening means 
which fasten the base part to a subject, a fluid path is attached 
to the base part and the fluid path has at least to openings an 
inlet and an outlet for fluid, where one opening is protected by 
the membrane and the second opening is during use con 
nected to a penetrating part which can transfer fluid to and 
from the subject in which it is inserted. 
0022. Embodiments of the invention will now be 
described with reference to the figures in which: 
0023 FIG. 1 shows a cut-through view of a membrane 
according to the invention. 
0024 FIG. 2A, B and C show an embodiment of a con 
nection part including the internal parts. 
0025 FIG. 2D and E show an enlargement of a cannula 
part which can be used together with the connection part. 
0026 FIG. 3A-C shows several embodiments of sealings 
in the form of a bubble shaped membranes which can be used 
in connection with the invention. 
0027 FIG. 4A shows an embodiment of a device where 
the delivery part is separated from the base part (seen from 
below). 
0028 FIG.4B shows an embodiment of a device where the 
delivery part is separated from the base part (seen from 
above). 
0029 FIG. 4C shows the same embodiment as FIG. 4A 
and 4B seen from another angle. 
0030 FIG. 5 shows an enlargement of a second embodi 
ment of a membrane according to the invention 
0031 FIG. 1 shows an enlargement of an embodiment of a 
membrane 17 according to the invention. This bubble mem 
brane 17 completely surrounds the part of the connector 
needle 19 which protrudes from the surface of the holding 
part 61 in which the connector needle 19 is embedded. 
According to this embodiment the connector needle 19 does 
not touch the bubble membrane 17 when no pressure is put on 
the membrane 17 i.e. the connector needle 19 is completely 
surrounded by air which makes it possible to gas sterilize the 
connector needle 19; this is the state in which the membrane 
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is shown in the figure. At the proximal end of the membrane 
17 in a first area, the membrane 17 provides a passage 17a 
inside the membrane 17 having a reduced cross-section com 
pared to a middle area of the membrane 17 surrounding a 
middle section of the needle 19. The passage 17a is defined by 
the inner surfaces of the walls of the membrane 17. The tip of 
the connector needle 19 is surrounded of quite thick walls 
constituted of the membrane forming a small air filled room 
around the tip of the connector needle 19 and providing the 
membrane material with a certain rigidity, while a middle part 
of the membrane closer to but free of the holding part has 
walls of approximately half this thickness providing flexibil 
ity of the walls, this has the result that when pressure is put on 
the membrane the thick walled part does not change shape, in 
stead the part of the membrane having reduced wall thickness 
i.e. the part closest to the holding part will give in, fold inward 
or outward, while the thick walled part is pressed toward the 
holding part 61. The membrane 17 further is provided with an 
open end 17b closest to the holding part 61; this open end 17b 
of the elastic membrane material fits around a protruding part 
61a of the holding part 61. Due to friction between the inner 
surfaces of the open 17b end of the membrane 17 and the 
protruding part 61a, the membrane 17 stay put in the desired 
position i.e. the membrane is kept in position as a result of the 
interference fit. 
0032 Generally a membrane 17 according to the present 
invention Surrounds a needle 19 and comprises three separate 
and identifiable areas which areas can be defined relative to 
the needle 19: 
0033 a first area surrounds the tip of the needle 19, this 
area comprises relatively thick walls and small fluid volume 
around the needle 19, 
0034 a second area surrounds a middle portion of the 
needle 19 having relatively thin walls and/or walls with fold 
ing features e.g. portions with very thin wall thickness or in 
another way prepared to ease length reduction of the mem 
brane 17, and 
0035 a third area which area is provided with means for or 
adapted to attach the membrane 17 to the holding parts 61 e.g. 
by fitting around a protruding part 61a of the holding part 61. 
0036) Also a membrane 17 according to the present inven 
tion need not be abutted to or Supported by Surrounding walls 
of rigid material, this means that the membrane 17 is free to 
deform e.g. by bulking outwards in one or more bulk(s) 
depending on the folding features of the second area when 
pressure is put on the membrane 17. Without rigid material 
surrounding the sides of the membrane 17, also the sides of 
the membrane 17—and not only the end—can also be pen 
etrated by e.g. a syringe thereby adding fluid to the inside of 
the membrane 17 i.e. there is free access to at least part of the 
side area of the membrane 17. 
0037. The first area comprises the material of the mem 
brane 17 which is positioned furthest away from the device 
i.e. the closed end piece which has to be penetrated by a 
needle 19 in order to form contact with e.g. a reservoir part 
placed outside the bubble shaped membrane 17. The mem 
brane material in this first area is formed as a cavity having 
sides placed along the needle, a closed end to be penetrated by 
the needle 19, and an open end through which the needle 19 
enters. The sides have a minimum material thickness b, 
which is large enough to make the first area non-deformable 
but the material thickness need not be constant all the way 
around the needle or in the whole length of the first area. The 
actual thickness or thickness distribution will depend on the 
choice of material and the dimensions e.g. length and diam 
eter of the first area. Also the distance between the connector 
needle 19 and the membrane 17 will be of importance when 
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determining how the membrane will be deformed when sub 
jected to a pressure from the closed end i.e. if the distance 
between the outer surface of the connector needle 19 and the 
inner wall of the membrane is very small the walls of the 
membrane will when they are pushed back be guided by the 
contact with the connector needle 19 and not by the thickness 
i.e. the rigidity of the membrane material. 
0038. The second area comprises a portion of the mem 
brane 17 which is positioned between the first and the third 
area. At least a part of the material of the membrane 17 in the 
second area has the thickness b, and the second area may 
have the form of one or more hollow truncated cone(s) or a 
cylinder(s) forming thick and thin parts in the membrane 
material in order to form folding features which define 
exactly where the membrane material will deform and how 
the material will deform. Normally the folding features are 
shaped to make the membrane material deform outward but 
as the rigid walls of the needle 19 assures that the fluid can 
keep flowing inside the needle 19, the membrane might as 
well deform inwards. Normally: bib and for some materi 
als often used for membranes of this type: b. 1.5-b. If the 
distance between the connector needle 19 and the membrane 
17 in the first area is very small i.e. below 0.5 mm, the 
membrane thickness b2 might be smaller than b1 as the mem 
brane can then wrinkle or fold when being pushed back along 
the connector needle 19. In this case the connector needle 19 
placed inside the membrane 17 functions as a guide and a 
support for the membrane 17. 
0039. The third area comprises a part of the membrane 
material which is shaped in Such a way that it can be used to 
fasten the membrane 17 to the holding part 61. The third area 
can comprise membrane material in a thickness and flexibil 
ity which e.g. makes it adequate for fitting over and Squeezing 
around a protruding part 61a of the holding part 61 provided 
e.g. around the needle 19, or it can e.g. be shaped with an 
outward brim of material which makes it possible to squeeze 
the brim between two parts of the holding part 61. 
0040 FIG. 2A-C show an embodiment of a membrane 
according to the invention used in a connection part 3 provid 
ing a fluid path to or from a reservoir to a patient. The con 
nection part 3 is attached to a surface plate 1 which surface 
plate 1 is attached to a contact surface 2. The surface plate 1 
is in this embodiment constructed of a molded plastic mate 
rial and the contact Surface is the proximal side of a mounting 
pad 2 which mounting pad 2 is unreleasably fastened to the 
Surface plate 1 during manufacturing of the device. 
0041. The connection part 3 is attached to or integrated 
with the surface plate 1. According to the present embodiment 
the Surface plate 1 and at least an outer cover of the connection 
part 3 is simply molded in one piece during manufacturing of 
the device. The connection part 3 forms a fluid path between 
e.g. a reservoir of medication, nutrients or the like to be 
Supplied to a patient or a reservoir for liquid collected from a 
patient e.g. via a cannula part 7. Therefore the connection part 
3 is provided with at least two openings, one opening at each 
end of the fluid path where the first opening 13 is an inlet or 
outlet opening receiving or delivering fluid to a reservoir 6 
and the second opening 12 is an inlet or outlet opening receiv 
ing or delivering fluid to a cannula part 7. The connection part 
3 might be provided with extra openings e.g. for injection of 
a second medication or nutrient or for letting the fluid in the 
fluid path get in contact with a sensor. FIG. 1 shows the 
reservoir 6 attached to the connection part 3 at the first open 
ing 13 of the connection part 3. In the following the first 
opening 13 will be referred to as “inlet” and the second 
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opening 12 will be referred to as “outlet” although the direc 
tion of the flow through the fluid path is not significant for the 
invention. 
0042. The connection part 3 is further provided with a 
cannula opening 12A which accurately fits around a cannula 
part 7 when the cannula part 7 is mounted in the connection 
part 3 i.e. the cannula opening 12A has the same shape or 
profile as the cannula part 7 and is just big enough to let the 
cannula part 7 pass through and then fit into the opening. In 
FIG. 2A the cannula part 7 is shown in a position where the 
cannula part 7 is not fully inserted, normally the cannula part 
7 would at this stage of insertion still be placed inside an 
inserter and it would not be visible. When the cannula part 7 
is fully inserted, the upper surface i.e. the distal surface of the 
cannula part 7 is normally at level with or at a lower level than 
the outer Surface of the connection part 3 around the cannula 
opening 12A. An enlargement of a cannula part 7 which can 
be used with the connection part 3 is shown in FIGS. 2D and 
2E. 

0043. When the cannula part 7 has been fully inserted into 
the connection part 3, an opening 20 in a flat side surface 25 
of the body 24 of the cannula part 7 corresponds to the 
opening 12 of the fluid path of the connection part 3 and fluid 
can flow from one part to the other. The opening 20 in the 
body 24 of the cannula part 7 might in the following be 
referred to as an “inlet although the direction of the flow is 
not significant to the invention. The cannula part 7 is provided 
with a top opening 21 which allows access to the cannula part 
7 by the use of a needle and with attachment means 23 in the 
form of an upward surface which fits under a not shown 
flexible part of the base part, and when the cannula part 7 is 
correctly positioned in the base part, it will be locked to the 
position and it will not be possible to remove the cannula part 
7 again. 
0044 FIG. 2A show the embodiment of the connection 
part 3 in an exploded view where the internal holding parts 61 
for a tube 60 providing a fluid path is shown. FIG. 2B shows 
a cut through the internal holding part 61 according to which 
it is possible to see the position of the tube 60. FIG.2C shows 
an enlargement of the encircled part of FIG. 2A. 
0045. According to the present embodiment the connec 
tion part 3 and the surface plate 1 is molded in one piece of a 
plastic material, the connection part 3 is provided with several 
openings, one opening 12A is prepared for fitting in the 
cannula part 7 and another opening is prepared for fitting in 
the internal parts of the connection part3. The internal parts of 
the connection part 3 according to this embodiment com 
prises one tube which at two positions are bend in 90° i.e. both 
the inlet and the outlet end of the tube 60 points in the same 
direction perpendicular to the connecting part of the tube 60 
where the connecting part of the tube 60 forms the fluid path 
between the two bending parts. 
0046. At one end the tube 60 is protected by the bubble 
shaped membrane 17 and at the other end the tube 60 is open 
and unprotected. The open tube end is Surrounded by a sealing 
18 which sealing is attached unreleasably to the holding part 
61. When the internal parts has been placed in the correspond 
ing opening in the connection part 3 a cover 62 accurately 
fitting in the opening is placed in level with the surface of the 
connection part 3 in Such a way that the user experience a 
smooth surface which cannot be tampered with. 
0047 FIG. 2B shows an enlargement of the internal parts 
of the connection part 3. The holding parts 61 comprise a 
single molded part which is providing a stable embedment of 
the tube 60. The open end of the tube 60 opens into a volume 
surrounded by the sealing 18. The closed end of the tube 60 
opens into a Volume which Volume is completely Surrounded 
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by an elastic membrane 17. “Completely surrounded” means 
that there is no free access to the Surroundings, "elastic mem 
brane' means that the membrane can be deformed and return 
to the original form and that the membrane can be penetrated 
by a needle, especially the connector needle 19 which is 
provided by the end of the tube 60 and is adapted to penetrate 
the membrane 17. The membrane 17 is fastened to the holding 
part 61 as the elastic material at the open end 17b of the 
membrane 17 squeezes around the protruding part 61a of the 
holding part 61. The end of the tube 60 which constitutes the 
connector needle 19 is in this embodiment not in touch with 
the surrounding membrane 17 when the membrane is not 
subjected to a pressure from the outside. The connector 
needle 19 is surrounded by air, and the internal space sur 
rounding the connector needle 19 has a several Zones of 
cylindrical or conical shape i.e. a circular cross-section. The 
first Zone closest to the holding part has approximately both 
inner and outer cylindrical having walls of approximately 
constant thickness. The second or middle Zone has inner and 
outer walls formed as truncated cones and the variations of 
the inner and outer walls result in that the walls have a 
decreasing thickness towards the holding part 61. The third 
Zone which can also be referred to as a passage 17a is closest 
to and surrounding the tip of the connector needle 19, both the 
inner walls and the outer walls of this Zone are slightly cone 
shaped but could as well be cylindrical or have an angular 
cross-section, the walls in this Zone is thick although having 
slightly decreasing thickness towards the middle Zone, the 
end of the Zone is closed with a flat layer of membrane. When 
the a pressure is put on the flat end layer, the walls of the first 
Zone of the membrane 17 will deform by bending inwards or 
outwards when the length of the membrane 17 is reduced as a 
result of the applied pressure. As the membrane 17 is placed 
behind the opening 13 when liquid is transferred e.g. from a 
reservoir to the connector needle 19, fluid will not be present 
in the volume surrounding the connector needle 19. When the 
pressure is removed and the membrane 17 returns to the 
position in front of the opening 13, fluid will normally not run 
out of the connector needle 19 as the connector needle 19 has 
a relatively Small diameter (<1 mm) and there is no free access 
of air at the cannula end of the tube 60. 

0048 FIG. 2C shows an enlargement of the enclosed field 
marked in FIG. 2A. 

0049 FIG. 3A shows another embodiment of a bubble 
shaped membrane 17. According to this embodiment the 
reservoir 6 which is provided with an entrance protecting 
membrane 6A is pushed toward the bubble membrane 17 
covering the connector needle 19. The bubble membrane 17 is 
made of a flexible material which makes it possible for the 
membrane to be deformed to such an extent that the connector 
needle 19 can penetrate the protecting membrane 6A and 
extend into the reservoir thereby providing access to the fluid 
reservoir 6. 

0050 FIG. 3B shows another embodiment where a bubble 
membrane 6A is mounted at the outlet of a reservoir 6 which 
outlet can be connected to the fluid path of the connection 
path 3. The not shown end of the fluid path connecting to the 
reservoir 6 is provided with a membrane protecting the 
entrance of the fluid path during periods where the fluid path 
is not connected to the reservoir 6. According to this embodi 
ment the fluid path need not be provided with a connector 
needle 19 as the connector needle 19 is part of the reservoir 6. 
0051 FIG. 3C shows yet another embodiment of a bubble 
membrane 17 and how the reservoir is pressed against the 
connector needle 19 in order to provide a fluid path for the 
medication contained in the reservoir 6. The bubble mem 
brane 17 is flexible and is able to be reduced in size in such a 
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way that it allows the entrance of the reservoir 6 to be pressed 
into the opening in the connection part 3 which Surrounds the 
membrane 17 and the connector needle 19 i.e. the length of 
the membrane 17 can be reduced without the diameter of the 
membrane 17 being extended. According to the shown 
embodiment the material of the membrane will be folded 
inwards. 

0.052 FIGS. 4A-C show a device according to the inven 
tion comprising a base part comprising a fluid path provided 
with a membrane 17 and a delivery part comprising a reser 
Voir 6, the two parts are in a position where they are separated 
from each other and they are shown from different angles. In 
FIG. 4A the two parts are seen from below. This view shows 
an opening 12B through which the penetrating member 7 can 
be inserted through the base part and through which opening 
12B the cannula 22 extends. From this view it is possible to 
see how the reservoir 6 can be positioned in the delivery part 
8 and to see how two opposite positioned release handles 9 are 
placed at the edge of the delivery part 8. Further alongitudinal 
track corresponding to longitudinal raised guiding means 4 
on the base part can be seen. 
0053. The two release handles 9 are formed as S-shaped 
bands where one end is fastened hinge-like to the housing of 
the delivery part 8 and the first curve in the s-shape is slightly 
extending the outer surface of the housing of the delivery part 
whereas the second curve is free i.e. not attached to the 
housing of the delivery part 8 and is provided with a hook-like 
shape which can fold around a part 15 protruding from the 
distal surface of the base part. When the delivery part is 
locked to the base part both release handles 9 are folded round 
a protruding part 15, when the delivery part 8 is to be removed 
from the base part, the two opposite release handles 9 are 
pushed together whereby the hook-like parts of the release 
handles 9 are released from the protruding parts 15 of the base 
part, and the delivery part can be moved backwards i.e. in the 
direction away from the cannula part 7 and removed from the 
base part in this direction. 
0054) In FIG. 4B the two parts are shown from above. This 
view shows how the delivery part 8 of this embodiment can be 
joined to the base part by pushing the delivery part 8 down 
toward the guiding means 4 which in this case is a longitudi 
nal raised platform having e.g. a metallining 5 fastened to the 
top surface. The delivery part 8 is provided with correspond 
ing means e.g. comprising a track corresponding to the raised 
platform 4. The corresponding means of the delivery part 8 
can slide along the metal lining 5 of the raised platform 4 of 
the base part in the longitudinal direction. When the delivery 
part 8 arrives at its working position, the two release handles 
9 engage respectively with the two protruding parts 15 pro 
truding from the upper surface of the surface plate 1. When 
the delivery part 8 is in its working position it is locked in any 
horizontal direction by the release handles 9. The locking 
mechanisms make it possible to fasten and release the deliv 
ery device from the base part as often as needed i.e. a single 
use base part can be combined with a multi-use delivery part. 
0055. In FIG. 4C the two parts are shown from the end 
opposite of where the inserter was fastened before insertion of 
the penetrating member. From this side it is possible to see the 
inlet opening 13 in the connection part 3 through which e.g. 
medication from the reservoir 6 can enter, the inlet opening 13 
is protected with a membrane to prevent contamination with 
microorganisms. According to one embodiment the connec 
tion part 3 is provided with both a connector needle (not 
shown as it is placed behind the bubble shaped membrane) 
and a bubble shaped self closing membrane 17 and the reser 
voir 6 can be provided with a bubble shaped self closing 
membrane. Hereby a fluid path is established providing trans 
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fer of medication e.g. insulin or nutrients from the reservoir to 
the connector part 3. As both parts are provided with self 
closing membranes it will be possible to separate the two 
units from each other and rejoin them at a later time without 
the connection part 3 and thereby the patient being contami 
nated. 
0056 FIG. 5 shows an enlargement of a second embodi 
ment of a membrane 17 according to the invention. This 
bubble membrane 17 also completely surrounds the part of 
the connector needle 19 which protrudes from the surface of 
the not shown holding part 61 in which the connector needle 
19 is embedded. According to this embodiment the connector 
needle 19 is positioned so close to the membrane 17 that it 
might touch the bubble membrane 17 even when no pressure 
is put on the membrane 17 i.e. the passage 17a between the 
needle 19 and the membrane 17 represents a distance between 
membrane 17 and needle 19 close to 0, normally the distance 
will be less than 0.5 mm. When the membrane 17 is posi 
tioned this close to the connector needle 19, the needle 19 
functions as guiding means when pressure is put on the mem 
brane 17 which means that it will be easier to predict the 
folding of the membrane. 
0057 The needle 19 does not pierce the membrane 17 
when no pressure is put on the membrane, this ensures filling 
of the membrane 17 with sterilizing gas such as Eto and 
distribution of the gas. The flexible membrane 17 should 
include a small vent e.g. a small cut in the side of the mem 
brane 17 e.g. in the second area which cut opens when the 
membrane 17 is pushed over the needle 19. The vent allows 
for pressure relief. 

1. A membrane (17) completely covering an opening (13) 
giving access to a space in a device which membrane (17) is 
made of an elastic material penetrable by a needle, the mem 
brane (17) is fastened around the opening (13) and the mem 
brane (17) protrudes from the opening (13) and forms an air 
filled volume in front of the opening (13) which air filled 
Volume can be reduced in size when a pressure is put on the 
membrane (17) from the outside, the inner surfaces of the 
membrane (17) define a passage (17a) at the first closed end 
of the membrane (17) through which a needle (19) can pass 
and the second end of the membrane (17) is adapted to attach 
the membrane (17) to a holding part (61), characterized in that 
the walls of the membrane (17) have a thickness and shape of 
the chosen membrane material making it possible, to main 
tain the protruding shape in a use position without the outer 
surfaces of the membrane (17) being supported with walls of 
rigid material. 

2. A membrane according to claim 1, wherein the second 
end of the membrane (17) has an internal opening (17b) fitting 
around the outer contour of a protruding part (61a) on the 
holding part (61) and that the membrane (17) is fastened to the 
holding part (61) by interference fit. 

3. A membrane according to claim 1 or 2, wherein the 
membrane (17) is supported with walls of a rigid material on 
the inner surfaces of the membrane (17) e.g. in the form of a 
penetrating needle. 

4. A membrane according to claim 1, 2 or 3, wherein the 
cross-section of the air-filled Volume in the passage (17a) is 
Smaller than 2max cross-section of the opening (13). 

5. A membrane according to any preceding claim, wherein 
the membrane (17) has a constant or decreasing outer cross 
section from where the membrane (17) is attached to the 
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device and to the proximal end, and the passage (17a) is 
formed by increasing the thickness of the walls of the mem 
brane (17) at the proximal end of the membrane (17) thereby 
reducing the inner air-filled cross-section of the membrane 
(17). 

6. A membrane according to any preceding claim, wherein 
the properties of the material forming the membrane (17) 
forming folding sections and making it possible to predict 
how the air filled volume is reduced when subjected to an 
external pressure. 

7. A membrane according to any of the preceding claims, 
wherein the membrane (17) can be penetrated by a pointy 
needle. 

8. A membrane according to any of the preceding claim, 
wherein the material of the membrane (17) positioned closest 
to the device has the thickness b and has the form of a hollow 
truncated cone or a cylinder and the material positioned fur 
thest away from the device has a thickness band has the form 
of a hollow cylinder which is closed at the end opposite the 
device, and bb. 

9. A membrane according to claim 8, wherein a part of the 
membrane (17) positioned between the material closest to the 
device having the thickness b and the material positioned 
furthest away from the device having a thickness b, has a 
thickness varying from b to b. 

10. A membrane according to claim 8 or 9, wherein b21. 
5-b. 

11. A membrane according to any of the claims 3-7, 
wherein bab and the distance between the rigid material 
supporting the inner surfaces of the membrane (17) and the 
inner surfaces of the membrane (17) is less than 0.5 mm. 

12. A device comprising 
a membrane (17) according to any of the claims 1-11, 
a base part which base part comprise a Surface plate (1), 

fastening means which fasten the base part to a Subject, 
a fluid path (3) having at least two openings (12,13): an 
inlet and an outlet for fluid, where one opening (13) is 
protected by the membrane (17) and the second opening 
during use connects to a penetrating part (7) transferring 
fluid to and/or from the subject in which it is inserted. 

13. A device according to claim 12, wherein the opening 
(13) is provided at the end of a needle (19) which needle (19) 
is fastened unreleasably to the device and the needle (19) is 
placed in the air filled volume inside the membrane (17) and 
during periods where no pressure is put on the membrane (17) 
the part of the needle (19) extending into the air filled volume 
is completely Surrounded by air. 

14. A device according to claim 13, wherein the needle (19) 
during periods where pressure is put on the membrane (17) 
extends through the membrane (17) and protrudes from the 
outer surface of the membrane (17). 

15. A device according to claim 12, 13 or 14, wherein the 
needle (19) is a pointy needle. 

16. A device according to claim 12, 13, 14 or 15, wherein 
the penetrating part (7) comprises a cannula (22). 

17. A kit comprising a device comprising a membrane 
according to any of the claims 1-11 and a unit adapted to be 
joined to the device assuring a sterile transfer of fluid between 
the device and the joined unit. 
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