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Description

Technical Field

[0001] The present disclosure relates to a method of
steam-sterilizing liquid-filled medical devices, e.g., filtra-
tion and/or diffusion devices like ultrafilters and capillary
dialyzers.

Background of the Invention

[0002] The steam-sterilization of liquid-filled medical
devices, for instance, filtration and/or diffusion devices,
poses a particular challenge. The temperature increase
during steam-sterilization causes a pressure increase
within the closed liquid-filled device, which in turn brings
about deformation of components and can cause leaks
or the formation of stress cracks in the housing of the
device.
[0003] It would be desirable to have a steam steriliza-
tion process which is suitable for liquid-filled medical de-
vices.

Summary

[0004] The present disclosure provides a method of
steam-sterilizing a liquid-filled medical device. The proc-
ess uses a cannulated stopper comprised of an elas-
tomer to seal a fluid port of the medical device. The can-
nulated stopper acts as a pressure relief valve to limit
overpressure within the medical device. The stopper is
self-sealing, so that no liquid leaks from the medical de-
vice at ambient pressure.

Brief Description of the Drawings

[0005]

Fig. 1 is a schematic representation of two versions
of a setup for measuring internal pressure of a
medical device being heated;

Fig. 2 shows a side view and a cross-sectional view
of a stopper for a liquid port of a medical device;

Fig. 3 shows several pressure curves obtained during
heating experiments.

Detailed Description

[0006] The present disclosure provides a process for
steam-sterilizing a liquid-filled medical device, e.g., a fil-
tration and/or diffusion device, for instance, an ultrafilter
or a capillary dialyzer.
[0007] JP S62 164469 A relates to a method for asep-
tically removing a pressure relief buffer bag after auto-
claving a body fluid treatment device. The inside of the
device is filled with a filling liquid, the mouth of the device

is sealed, and high-pressure steam sterilization is per-
formed with a pressure buffer bag connected to the seal-
ing mouth, and the thermal expansion of the filling liquid
is performed with the pressure buffer bag.
[0008] GB 2 201 392 A discloses a method for the ster-
ilization of aqueous liquids held in a closed container by
subjecting the container to steam treatment in a down-
ward displacement steriliser without air ballast. The
method involves a container having a structurally stable
wall and closure means, at least part of either of which
is a flexible component which accommodates any ex-
pansion of contents during the sterilisation process. The
flexible component may comprise a membrane overlying
an apertured cap with a frangible spout, or the flexible
component may be a region of the closure means or the
bottom wall.
[0009] US 4 411 866 A teaches a steam sterilization
method for an artificial organ assembly which includes
an artificial organ having a built-in body fluid circulation
mechanism. The method involves filling the artificial or-
gan and the extracorporeal body fluid circulation mech-
anism with a liquid harmless to the human body, sealing
and subsequently steam-sterilizing them. Any expansion
of the harmless liquid during the steam-sterilization is
absorbed by an expandable member of the extracorpor-
eal body fluid circulation mechanism, and any gas gen-
erated is trapped in a drip chamber of the extracorporeal
body fluid circulation mechanism.
[0010] WO 99/02119 A1 teaches a port system for es-
tablishing fluid communication with a container for storing
medical fluids and a penetrating device for adding or with-
drawing fluids from said container. The port system com-
prises at least one port connected to base plate attach-
able to a container wall. The port is provided with a sealing
membrane having (i) a sealed front surface protected
from contamination from its production moment until it is
exposed to said penetrating device; and (ii) a rear surface
serving as a barrier to the fluids stored in the container.
The port further is provided with a removable front cap
which seals the front surface of the membrane.
[0011] The process according to the present invention
comprises providing a liquid-filled medical device featur-
ing at least one open liquid port. A liquid port is a port on
the medical device that is configured for liquid transport
into or out of the medical device, i.e., an inlet or outlet for
a liquid. Usually, the liquid-filled medical device will have
more than one liquid port, but most of them will be closed
to prevent the liquid from flowing from the device. In one
embodiment, all but one of the liquid ports of the liquid-
filled medical device are closed. In another embodiment,
all but two of the liquid ports of the liquid-filled medical
device are closed.
[0012] At least one open liquid port of the liquid-filled
medical device is closed with a cannulated stopper com-
prised of an elastomeric material. Any remaining open
ports of the liquid-filled medical device are closed before
sterilization; and the closed liquid-filled medical device
then is steam-sterilized.
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[0013] The cannulated stopper features a cannulation
extending from the top of the stopper to its bottom and
providing a through conduit from the interior of the liquid-
filled medical device to the outside when the cannulation
is in an expanded state. At ambient pressure, the can-
nulation is closed by the elastic restoring force of the
elastomeric material. The cannulation is obtainable by
piercing a non-cannulated stopper comprised of an elas-
tomeric material with a cannula having an outer diameter
in the range of from 0.4 to 1.0 mm, for instance, 0.6 to
0.8 mm. The cannulated stopper is comprised of an elas-
tomeric material. Examples of suitable elastomeric ma-
terials include silicone rubber, natural rubber (NR), buta-
diene rubber (BR), chloroprene rubber (CR), butyl rubber
(IIR), styrene-butadiene rubber (SBR), nitrile rubber
(NBR), ethylene propylene diene rubber (EPDM), and
polyurethane elastomers. In one embodiment, the stop-
per is comprised of a silicone rubber. In one embodiment,
the stopper has been produced by injection molding.
[0014] In one embodiment, the liquid-filled medical de-
vice is a filtration and/or diffusion device. In one embod-
iment, the medical device is a dialyzer, an ultrafilter, or
a plasma filter, or an adsorber column, for instance, a
hemocathartic column. In one embodiment, the medical
device comprises hollow fiber membranes. In a further
embodiment, the medical device comprises particulate
material, e.g., polymer beads or carbon particles. In a
particular embodiment, the liquid-filled medical device is
a filtration and/or diffusion device filled with water or phys-
iological saline and comprising hollow fiber membranes.
In another particular embodiment, the medical device is
a liquid-filled filtration and/or diffusion device comprising
hollow fiber membranes and particulate material. In one
embodiment, the particulate material is located in the
space surrounding the hollow fiber membranes.
[0015] The liquid-filled medical device features at least
one liquid port. In one embodiment, the liquid-filled med-
ical device features a plurality of liquid ports, e.g., two,
three or four liquid ports.
[0016] In one embodiment, the liquid-filled medical de-
vice comprises two compartments separated by a sem-
ipermeable membrane, and at least one of the two com-
partments features an inlet port and an outlet port for a
liquid, e.g., blood. In a further embodiment, both com-
partments each feature an inlet port and an outlet port
for a liquid. In another embodiment, one of the compart-
ments only has an inlet port for a liquid. In another em-
bodiment, one of the compartments does not feature liq-
uid ports; or only ports which have been permanently
sealed. In one embodiment, the liquid ports are connec-
tors of a filtration and/or diffusion device for hemofiltra-
tion, hemodiafiltration, or hemodialysis, as described in
DIN EN ISO 8637 (2014).
[0017] In the process of the present disclosure, the
opening of at least one liquid port of the medical device
to be steam-sterilized is closed with a cannulated stop-
per, i.e., a stopper obtainable by piercing a non-cannu-
lated stopper comprised of an elastomeric material with

a cannula having an outer diameter in the range of from
0.4 to 1.0 mm. In one embodiment, the opening of the
port is closed by inserting a cannulated stopper into the
opening of the port. In one embodiment, the stopper has
a conical shape, its minimum diameter being smaller than
the diameter of the opening of the port and its maximum
diameter being larger than the diameter of the opening
of the port. After insertion, part of the plug protrudes from
the opening of the port. In another embodiment, the stop-
per features a section of cylindrical or conical shape, the
maximum diameter of this section being smaller than or
equal to the inner diameter of the port; and a head section
having a diameter which is equal to or larger than the
outer diameter of the port. After insertion, the head sec-
tion of the plug covers the opening and the rim of the port.
[0018] In case the medical device to be steam-steri-
lized comprises more than one liquid port, all liquid ports
have to be closed before sterilizing the device. In one
embodiment, all but one liquid port are closed by non-
cannulated stoppers. In another embodiment, two or
more of the liquid ports are closed by cannulated stop-
pers. It is generally sufficient to use a cannulated stopper
in only one of the liquid ports of the medical device. How-
ever, for medical devices having two compartments sep-
arated by a semipermeable membrane, it may be advan-
tageous to use a cannulated stopper in one liquid port of
each compartment.
[0019] After all liquid ports of the liquid-filled medical
device have been closed, the opening of at least one
liquid port having been closed with a cannulated stopper,
the liquid-filled medical device is steam-sterilized. Steam
sterilization is a procedure well known in the art, and the
person skilled in the art is familiar with the equipment and
parameters to be used. In one embodiment, the medical
device is sterilized with steam at a temperature in the
range of from 119 to 121°C for a time period of at least
20 minutes.
[0020] The present disclosure also is directed to the
use of a cannulated stopper comprised of an elastomeric
material in the steam-sterilization of a liquid-filled medical
device. In one embodiment, the elastomeric material
comprises silicone rubber. According to the invention,
the cannulation in the cannulated stopper is obtainable
by piercing a non-cannulated stopper with a cannula hav-
ing an outer diameter in the range of from 0.4 to 1.0 mm,
in particular, from 0.6 to 0.8 mm.
[0021] In one embodiment, the medical device is a fil-
tration and/or diffusion device comprising hollow fiber
membranes. In a further embodiment, the medical device
comprises particulate material located in the space sur-
rounding the hollow fiber membranes.

Examples

[0022] Fig.1 shows two versions a) and b) of a setup
for measuring internal pressure of a medical device being
heated. In both versions of the setup, a filtration and/or
diffusion device 11, for instance, a dialyzer, having a low-

3 4 



EP 3 443 994 B1

4

5

10

15

20

25

30

35

40

45

50

55

er blood port 12, an upper blood port 13, a lower dialysate
port 14, and an upper dialysate port 15 is present. Lower
blood port 12 is sealed by a stopper 16. Lower dialysate
port 14 has been welded shut. Upper dialysate port 15
is connected to a pressure gauge 18 which indicates the
pressure P within the device 11. Upper blood port 13 is
closed by cannulated stopper 17. The device 11 is par-
tially immersed into a heated bath 19 that is used to con-
trol the temperature within the device 11. The second
version of the setup (Fig. 1b) additionally comprises a
syringe 20 connected to the cannulation of stopper 17.
The syringe 20 allows collecting and measuring liquid
emerging from the device 11.
[0023] Stoppers 16 comprised of silicone rubber were
produced by injection molding of a two-component liquid
silicone rubber (ELASTOSIL® LR 3003/60 A/B, Wacker
Chemie AG, D-81737 Munich). The design of the stop-
pers 16 is shown in Fig. 2. After 5 min at 165°C in the
mold and 4 hours of post-curing at 200°C in ventilated
air, the material has a density of 1.13 g/cm3 (ISO 1183-1
A), and a hardness of 60 Shore A (DIN 53505). It has a
viscosity, measured according to DIN 53019 at a shear
rate of 0.9 s-1, of 1,100,000 mPa·s. Its tensile strength is
9.40 N/mm2 and the elongation at break is 340% (both
measured according to DIN 53504 S 1). The material
shows a rebound resilience of 67%, measured according
to DIN 53512.

Comparative Example 1

[0024] A medical device 11 comprising hollow fiber
membranes having a surface area of 2.3 m2 with lower
dialysate port 14 welded shut was filled with water, blood
ports 12 and 13 were closed with stoppers 16; and upper
dialysate port 15 was connected to a pressure gauge 18.
The device 11 was immersed into a water bath 19 kept
at a temperature of (8062)°C and the pressure P inside
the device 11 was monitored.
[0025] The resulting pressure curve (pressure P over
time t) is shown in Fig. 3 (curve 1). After immersion of
the device 11, the pressure P inside the device 11 quickly
rose to values exceeding 2 bar (g). When the pressure
P had reached 3.9 bar (g), the experiment was stopped.
No water had leaked from the device 11.

Example 2

[0026] A stopper 16 comprised of silicone rubber was
pierced with a cannula having an outer diameter of 0.45
mm to produce a cannulated stopper 17.
[0027] A medical device 11 comprising hollow fiber
membranes having a surface area of 2.3 m2 and lower
dialysate port 14 welded shut was filled with water, lower
blood port 12 was closed with a stopper 16, upper blood
port 13 was closed with the cannulated stopper 17; and
upper dialysate port 15 was connected to a pressure
gauge 18. The device 11 was immersed into a water bath
19 kept at a temperature of (8062)°C and the pressure

P inside the device 11 was monitored (Setup according
to Fig. 1a).
[0028] The resulting pressure curve is shown in Fig. 3
(curve 2). After immersion of the device 11, the pressure
P inside the device 11 rose to a maximum of 1.59 bar (g)
and then tapered off. At the end of the experiment, the
pressure P was 1.17 bar (g), and 7.5 g of water had leaked
from the device.

Example 3

[0029] A stopper 16 comprised of silicone rubber was
pierced with a cannula having an outer diameter of 0.60
mm to produce a cannulated stopper 17.
[0030] A medical device 11 comprising hollow fiber
membranes having a surface area of 2.3 m2 and lower
dialysate port 14 welded shut was filled with water, lower
blood port 12 was closed with a stopper 16, upper blood
port 13 was closed with the cannulated stopper 17; and
upper dialysate port 15 was connected to a pressure
gauge 18. The device 11 was immersed into a water bath
19 kept at a temperature of (8062)°C and the pressure
P inside the device 11 was monitored (Setup according
to Fig. 1a).
[0031] The resulting pressure curve is shown in Fig. 3
(curve 3). After immersion of the device 11, the pressure
P inside the device 11 rose to a maximum of 1.50 bar (g)
and then tapered off. At the end of the experiment, the
pressure P was 1.26 bar (g), and 7.0 g of water had leaked
from the device.

Example 4

[0032] A stopper 16 comprised of silicone rubber was
pierced with a cannula having an outer diameter of 0.80
mm to produce a cannulated stopper 17.
[0033] A medical device 11 comprising hollow fiber
membranes having a surface area of 2.3 m2 and lower
dialysate port 14 welded shut was filled with water, lower
blood port 12 was closed with a stopper 16, upper blood
port 13 was closed with the cannulated stopper 17; and
upper dialysate port 15 was connected to a pressure
gauge 18. The device 11 was immersed into a water bath
19 kept at a temperature of (8062)°C and the pressure
P inside the device 11 was monitored (Setup according
to Fig. 1a).
[0034] The resulting pressure curve is shown in Fig. 3
(curve 4). After immersion of the device 11, the pressure
P inside the device 11 rose to a maximum of 1.15 bar (g)
and then tapered off. At the end of the experiment, the
pressure P was 0.5 bar (g), and 6.5 g of water had leaked
from the device.

Example 5

[0035] A stopper 16 comprised of silicone rubber was
pierced with a cannula having an outer diameter of 0.90
mm to produce a cannulated stopper 17.
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[0036] A medical device 11 comprising hollow fiber
membranes having a surface area of 2.3 m2 and lower
dialysate port 14 welded shut was filled with water, lower
blood port 12 was closed with a stopper 16, upper blood
port 13 was closed with the cannulated stopper 17; and
upper dialysate port 15 was connected to a pressure
gauge 18. The device 11 was immersed into a water bath
19 kept at a temperature of (8062)°C and the pressure
P inside the device 11 was monitored (Setup according
to Fig. 1a).
[0037] The resulting pressure curve is shown in Fig. 3
(curve 5). After immersion of the device 11, the pressure
P inside the device 11 rose to a maximum of 0.08 bar (g)
and then tapered off. At the end of the experiment, the
pressure P was 0.0 bar (g), and 7.5 g of water had leaked
from the device.

Example 6

[0038] A stopper 16 comprised of silicone rubber was
pierced with a cannula having an outer diameter of 0.45
mm to produce a cannulated stopper 17.
[0039] A medical device 11 comprising hollow fiber
membranes having a surface area of 2.3 m2 and polymer
beads in the space surrounding the hollow fiber mem-
branes was used for the experiment. The lower dialysate
port 14 of the device 11 had been welded shut. The device
11 was filled with water, lower blood port 12 was closed
with a stopper 16, upper blood port 13 was closed with
the cannulated stopper 17; and upper dialysate port 15
was connected to a pressure gauge 18. The device 11
was immersed into a water bath 19 kept at a temperature
of (8062) °C and the pressure P inside the device 11
was monitored (Setup according to Fig. 1a).
[0040] The resulting pressure curve is shown in Fig. 3
(curve 6). After immersion of the device 11, the pressure
P inside the device 11 rose to a maximum of 1.8 bar (g)
and then tapered off. At the end of the experiment, the
pressure P was 1.05 bar (g), and 5.6 g of water had leaked
from the device.

Example 7

[0041] A stopper 16 comprised of silicone rubber was
pierced with a cannula having an outer diameter of 0.45
mm to produce a cannulated stopper 17. A 30 ml syringe
20 was connected to the cannula which had a length of
10 mm.
[0042] A medical device 11 comprising hollow fiber
membranes having a surface area of 2.3 m2 and lower
dialysate port 14 welded shut was filled with water, lower
blood port 12 was closed with a stopper 16, upper blood
port 13 was closed with the cannulated stopper 17 con-
nected to the syringe 20; and upper dialysate port 15 was
connected to a pressure gauge 18. The device 11 was
immersed into a water bath 19 kept at a temperature of
(8062)°C and the pressure P inside the device 11 was
monitored (Setup according to Fig. 1b).

[0043] The resulting pressure curve is shown in Fig. 3
(curve 7). The maximum of the pressure P inside the
device 11 reached during the experiment was 0.18 bar
(g). The plunger of the syringe began to move when the
pressure P reached 0.05 bar (g). During the experiment,
a maximum volume of 7.5 ml water was displaced into
the syringe 20. After removing the water bath 19 and
cooling the device to room temperature, a residual vol-
ume of 1 ml remained in the syringe 20.

List of reference signs

[0044]

10 Testing setup
11 filter
12 lower blood port
13 upper blood port
14 lower dialysate port
15 upper dialysate port
16 stopper
17 cannulated stopper
18 pressure gauge
19 heated bath
20 syringe
P pressure

Claims

1. A process for steam-sterilizing a liquid-filled medical
device (11), comprising providing a liquid-filled med-
ical device (11) featuring at least one open liquid port
(13), closing at least one open liquid port (13) of the
liquid-filled medical device (11) with a stopper (17);
closing any remaining open ports (12, 14, 15) of the
liquid-filled medical device (11); and steam-steriliz-
ing the closed liquid-filled medical device (11), char-
acterized in that the stopper (17) is obtainable by
piercing a non-cannulated stopper comprised of an
elastomeric material with a cannula having an outer
diameter in the range of from 0.4 to 1.0 mm.

2. The process of claim 1, wherein the liquid-filled med-
ical device (11) is a filtration and/or diffusion device.

3. The process of claim 2, wherein the filtration and/or
diffusion device is a dialyzer.

4. The process of claim 1, wherein the liquid-filled med-
ical device (11) is an adsorber column.

5. The process of any one of claims 1 to 4, wherein the
liquid-filled medical device (11) comprises particu-
late material.

6. The process of any one of claims 1 to 5, wherein the
elastomeric material comprises silicone rubber.
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7. The process of claim 1, wherein the outer diameter
of the cannula is in the range of from 0.6 to 0.8 mm.

8. Use of a stopper (17) in the steam-sterilization of a
liquid-filled medical device (11), characterized in
that the stopper (17) is obtainable by piercing a non-
cannulated stopper comprised of an elastomeric ma-
terial with a cannula having an outer diameter in the
range of from 0.4 to 1.0 mm.

9. The use of claim 8, wherein the elastomeric material
comprises silicone rubber.

10. The use of claims 8 or 9, wherein the stopper (17)
has been produced by piercing a non-cannulated
stopper with a cannula having an outer diameter in
the range of from 0.6 to 0.8 mm.

11. The use of any one of claims 8 to 10, wherein the
medical device (11) is a filtration and/or diffusion de-
vice comprising hollow fiber membranes.

12. The use of claim 11, wherein the medical device (11)
comprises particulate material located in the space
surrounding the hollow fiber membranes.

Patentansprüche

1. Verfahren zur Dampfsterilisation eines flüssigkeits-
gefüllten Medizinprodukts (11), umfassend Bereit-
stellen eines flüssigkeitsgefüllten Medizinprodukts
(11) mit mindestens einem offenen Flüssigkeitsan-
schluss (13), Verschließen des mindestens einen
Flüssigkeitsanschlusses (13) des flüssigkeitsgefüll-
ten Medizinprodukts (11) mit einem Stopfen (17);
Verschließen jeglicher verbleibender offener An-
schlüsse (12, 14, 15) des flüssigkeitsgefüllten Medi-
zinprodukts (11); und Dampfsterilisieren des ver-
schlossenen flüssigkeitsgefüllten Medizinprodukts
(11), dadurch gekennzeichnet, dass der Stopfen
(17) erhältlich ist durch Durchbohren eines nicht
durchbohrten Stopfens aus einem Elastomermate-
rial mit einer Kanüle mit einem Außendurchmesser
im Bereich von 0,4 bis 1,0 mm.

2. Verfahren nach Anspruch 1, worin das flüssigkeits-
gefüllte Medizinprodukt (11) eine Filtrations-
und/oder Diffusionsvorrichtung ist.

3. Verfahren nach Anspruch 2, worin die Filtrations-
und/oder Diffusionsvorrichtung ein Dialysator ist.

4. Verfahren nach Anspruch 1, worin das flüssigkeits-
gefüllte Medizinprodukt (11) eine Adsorbersäule ist.

5. Verfahren nach einem der Ansprüche 1 bis 4, worin
das flüssigkeitsgefüllte Medizinprodukt (11) partikel-

förmiges Material enthält.

6. Verfahren nach einem der Ansprüche 1 bis 5, worin
das Elastomermaterial Silikonkautschuk enthält.

7. Verfahren nach Anspruch 1, worin der Außendurch-
messer der Kanüle im Bereich von 0,6 bis 0,8 mm
beträgt.

8. Verwendung eines Stopfens (17) in der Dampfsteri-
lisation eines flüssigkeitsgefüllten Medizinprodukts
(11), dadurch gekennzeichnet, dass der Stopfen
(17) erhältlich ist durch Durchbohren eines nicht
durchbohrten Stopfens aus einem Elastomermate-
rial mit einer Kanüle mit einem Außendurchmesser
im Bereich von 0,4 bis 1,0 mm.

9. Verwendung nach Anspruch 8, worin das Elastomer-
material Silikonkautschuk enthält.

10. Verwendung nach Anspruchs 8 oder 9, worin der
Stopfen (17) hergestellt wurde durch Durchbohren
eines nicht durchbohrten Stopfens aus einem Elas-
tomermaterial mit einer Kanüle mit einem Außen-
durchmesser im Bereich von 0,6 bis 0,8 mm.

11. Verwendung nach einem der Ansprüche 8 bis 10,
worin das Medizinprodukt (11) eine Hohlfasermem-
branen enthaltende Filtrations- und/oder Diffusions-
vorrichtung ist.

12. Verwendung nach Anspruch 11, worin das Medizin-
produkt (11) partikelförmiges Material enthält, wel-
ches sich in dem die Hohlfasermembranen umge-
benden Raum befindet.

Revendications

1. Procédé de stérilisation à la vapeur d’un dispositif
médical rempli de liquide (11), comprenant la four-
niture d’un dispositif médical rempli de liquide (11)
présentant au moins un orifice de liquide ouvert (13),
la fermeture d’au moins un orifice de liquide ouvert
(13) du dispositif médical rempli de liquide (11) avec
un obturateur (17) ; la fermeture de tout orifice (12,
14, 15) restant ouvert du dispositif médical rempli de
liquide (11) ; et la stérilisation à la vapeur du dispositif
médical rempli de liquide (11), caractérisé en ce
que l’obturateur (17) peut être obtenu en perçant un
obturateur non perforé composé d’un matériau élas-
tomère avec une canule ayant un diamètre extérieur
dans la plage de 0,4 à 1,0 mm.

2. Procédé selon la revendication 1, dans lequel le dis-
positif médical rempli de liquide (11) est un dispositif
de filtration et/ou de diffusion.

9 10 
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3. Procédé selon la revendication 2, dans lequel le dis-
positif de filtration et/ou de diffusion est un dialyseur.

4. Procédé selon la revendication 1, dans lequel le dis-
positif médical rempli de liquide (11) est une colonne
d’adsorbeur.

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel le dispositif médical rempli de li-
quide (11) comprend de la matière particulaire.

6. Procédé selon l’une quelconque des revendications
1 à 5, dans lequel le matériau élastomère comprend
du caoutchouc silicone.

7. Procédé selon la revendication 1, dans lequel le dia-
mètre extérieur de la canule est compris dans la pla-
ge de 0,6 à 0,8 mm.

8. Utilisation d’un obturateur (17) dans la stérilisation
à la vapeur d’un dispositif médical rempli de liquide
(11), caractérisée en ce que l’obturateur (17) peut
être obtenu en perçant un obturateur non perforé
composé d’un matériau élastomère avec une canule
ayant un diamètre extérieur dans la plage de 0,4 à
1,0 mm.

9. Utilisation selon la revendication 8, dans laquelle le
matériau élastomère comprend du caoutchouc sili-
cone.

10. Utilisation selon la revendication 8 ou 9, dans laquel-
le l’obturateur (17) a été produit par le perçage d’un
obturateur non perforé avec une canule ayant un
diamètre extérieur dans la plage de 0,6 à 0,8 mm.

11. Utilisation selon l’une quelconque des revendica-
tions 8 à 10, dans laquelle le dispositif médical (11)
est un dispositif de filtration et/ou de diffusion com-
prenant des membranes à fibres creuses.

12. Utilisation selon la revendication 11, dans laquelle
le dispositif médical (11) comprend de la matière par-
ticulaire située dans l’espace entourant les membra-
nes à fibres creuses.
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