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A sealing element is Suggested, in particular one for closing 
primary packaging formedications, that has at least two parts, 
which touch each other at least in some areas. This is charac 
terized in that steam-permeable channels are provided for 
sterilization of the contact Surfaces. In addition, a method is 
Suggested for manufacturing a syringe system with a sealing 
element. This is characterized by the steps preliminary 
assembly of the sealing element, sterilization of the sealing 
element, final assembly of the sealing element. 
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SEALING ELEMENT 

RELATED APPLICATIONS 

0001. The present application is a divisional application of 
U.S. Ser. No. 10/479,206, filed Mar. 1, 2004, which is 
expressly incorporated herein by reference in its entirety, 
which is the U.S. National Phase of PCT Application PCT/ 
EP02/05505, filed May 18, 2002, claiming priority to German 
Patent Application No. 10127779.2, filed Jun. 1, 2001. 

BACKGROUND 

State of the Art 

0002 The invention relates to a sealing element according 
to the preamble of claim 1 and a method for producing a 
sealing element according to the preamble of claim 21. 
0003. Sealing elements and methods of the type addressed 
here are known. The sealing elements are used as sealing 
stoppers for primary packaging, as it is called, for medical 
purposes, especially for Syringes and cannulas. It has been 
found that sealing elements of the type addressed here cannot 
be optimally sterilized in all cases: there are areas that cannot 
be reached directly by the sterilizing medium in a sterilizing 
method, e.g., during autoclaving, so that proper Sterilizing 
cannot be ensured. 
0004. Therefore it is the object of the invention to provide 
a sealing element and a method for its production, which 
distinguish themselves in that an optimum sterilization is 
possible. 

SUMMARY OF THE INVENTION 

0005 To achieve this object, a sealing element is sug 
gested that comprises the characteristics named in claim 1. It 
is characterized in that channels are provided, through which 
the medium used for sterilizing, e.g., Steam, can be brought to 
otherwise inaccessible locations, e.g., to contact surfaces on 
which parts of the closing element contact. 
0006 An embodiment of the sealing element is preferred 
that is characterized in that a first part is designed as a steril 
ization element. In this case, it is an element that is permeable 
by the sterilizing medium, which conducts this medium into 
areas that would otherwise be inaccessible for sterilization. 
0007 Another preferred embodiment example is charac 
terized in that the sterilizing medium is guided into the inside 
of the sterilization element, i.e., that the channels run through 
this element. The sealing element is thus characterized by a 
simple structure. 
0008 Another preferred embodiment example is charac 
terized in that the sterilization element is designed as a clamp 
ing element. In this way it is possible to optimally sterilize the 
sealing element and on the other hand, to ensure that with a 
simple structure a clamping of the sealing element, e.g., on a 
Syringe body, is possible in a simple way. 
0009. Another preferred embodiment of the sealing ele 
ment is distinguished in that the channels are used for guiding 
the sterilizing medium between two parts that comprise the 
sealing element. The parts are provided with projections and/ 
or recesses in the contact area so that the sterilizing medium 
can be guided between the two parts, i.e., in the contact area. 
0010. An especially preferred embodiment of the sealing 
element is characterized in that the sterilization element 
forms a Supporting element. It increases the mechanical 
strength of the sealing element in Such a way that it can be 
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used in connection with application aids, e.g., with motor 
driven infusion and/or injection pumps without there being 
any malfunctions because the sealing element has elasticity 
that is too high. 
0011. Other advantages will be seen from the remaining 
Subclaims. 
0012 To achieve the object of the invention, a method is 
also suggested for producing an injection system with a seal 
ing element that has the characteristics named in claim 21 and 
is characterized in that the sealing element is preassembled 
first. This means, the parts of the sealing element are brought 
into the initial position, in which the later contact surfaces of 
the sealing element are still accessible to a sterilizing 
medium. In a next step, the sterilization is carried out. Finally, 
the parts of the sealing element are moved into their final 
positions in a final assembly step. The contact Surfaces that 
are now formed are effectively cleaned in the preceding ster 
ilization step, so that no contamination can result. 
0013 Especially preferred is an embodiment of the 
method that comprises the characteristics named in claim 26 
and is characterized in that the sealing element is transferred 
to a syringe system by way of an autoclave of a filling device 
that is used as a sluice. Thus on one hand, the autoclave makes 
possible the sterilizing of the sealing element possible and on 
the other, is used to move sealing elements from a room that 
does not have aseptic conditions to another room that is 
Subject to aseptic clean room connections. 
0014. Other embodiments of the method can be seen from 
the Subclaims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 The invention is described in more detail in the 
following using the drawings. They show: 
0016 FIG. 1 shows a cross-section of a first embodiment 
example of a two-part sealing element; 
0017 FIG. 2 shows a cross-section through a second 
embodiment example of a preassembled two-part sealing ele 
ment; 
0018 FIG. 3 shows a top view on the open side of the 
sealing element shown in FIG. 2; 
0019 FIG. 4 shows a cross-section through the sealing 
element shown in FIG. 2 in assembled condition; 
0020 FIG. 5 shows a cross-section of another embodi 
ment example with outer Support elements; 
0021 FIG. 6 shows a cross-section through a three-part 
sealing element with a coupling system and a device for fluid 
guiding: 
0022 FIG. 7 shows a cross-section through another 
embodiment example of a sealing element with a safety cap; 
0023 FIG. 8 shows a cross-section through another 
embodiment example of a sealing element with a filtering 
device; 
0024 FIGS. 9 and 10 show a cross-section through other 
embodiments of the sealing element. 

DETAILED DESCRIPTION 

0025 FIG. 1 shows a sealing element 1 that consists of a 
support element 3 with stable shape and an elastically 
deformable sealing sleeve 5. The support element 3 and the 
sealing sleeve 5 are designed as cylindrical rotation elements. 
The sealing sleeve 5 is designed in Such a way that it is in 
contact with the majority of the surface of support element 3, 
i.e., at least partially Surrounds it. The sealing sleeve 5 has, on 
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the inside, a surrounding step 7.7" that is also in contact with 
support element 3. Because of the elasticity of the sealing 
sleeve 5 and the step 7, into which the support element 3 can 
engage, the Support element 3 is held securely. 
0026. Support element 3 is also characterized in that it has 
higher strength than the sealing sleeve 5. Thus it is used to 
stabilize the sealing element 1, in particular in the sense that 
the total elasticity of sealing element 1 is reduced, i.e., it is 
less compressible. Preferably the support element 3 is 
designed in Such a way that it practically cannot be com 
pressed. 
0027. With areas of its outer surface, support element 3 
contacts the inside of sealing sleeve 5 so that these two parts 
form a common contact surface. In order to be able to sterilize 
the contact surface completely during a sterilizing procedure, 
it is provided that at least one of the parts of sealing element 
1 has channels through which steam can pass, through which 
the sterilization medium can penetrate to the contact surface. 
For example, the support element 3 can be provided at least 
with channels permeable to steam. In the embodiment 
example shown here, the support element 3 is provided with 
structures that are permeable to steam, which are identified by 
honeycomb shading. In this case, it is preferably provided that 
the entire support element is provided with such a structure 
permeable to steam. Because of this, it can be ensured that 
when the sealing element 1 is exposed, steam can get through 
the entire support element 3 into the area of the contact 
surface with the sealing sleeve 5. This makes possible steril 
ization of all surfaces, i.e., even of the Surfaces with which the 
Support element 3 and the sealing sleeve 5 are in contact, in 
one work sequence. 
0028. The embodiment example shown is designed as a 
rotation element and is preferably used to seal a cylindrical 
tube that is not shown here, namely of a syringe body. The 
outside of sealing sleeve 5 has beads 9, 11, 13 around it. To 
seal the cylindrical tube, sealing element 1 is installed in it. In 
this way, the beads 9, 11, 13 come into contact with the inside 
surface of the cylindrical tube and in this process, form three 
Surrounding sealing lips. In this way, Sealing element 1 is 
installed in the cylindrical tube in such a way that its upper 
surface 15 forms a tightly closed interior space together with 
the inside wall of the tubes, i.e., of the syringe body, in which 
a fluid, especially a fluid medication and/or nutritional Solu 
tion, etc. can be tightly enclosed in it. It can be seen that any 
excess pressure of the fluid that acts on the upper surface 15 of 
sealing sleeve 5 can be absorbed by the support element 3 
lying behind it. In this way, an unintended deformation of 
sealing sleeve 5 is prevented because of the support effect of 
support element 3. 
0029. During a movement of the sealing element 1 in the 
inside of the tube and/or of a syringe body, a force is exerted 
on the side of support element 3 turned away from the surface 
15 of sealing sleeve 5. Because of this, the sealing element 1 
is displaced in the tube upward in FIG.1. It is clear that the 
thickness of the walls of sealing sleeve 5 is relatively small in 
the area of the upper surface 15, that forces exerted by a piston 
on the support element 3 are indirectly exerted on the fluid 
that is present in the closed chamber of the syringe. This 
means that during a displacement of sealing element 1, only a 
small deformation of sealing sleeve 5 can be caused due to the 
small wall thickness over the support element 3. Thus if a 
piston is slid into the inside of a syringe body by a specific 
movement path to move the sealing element 1, an amount of 
fluid that can be determined very precisely can be removed 
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from the syringe. This is especially true if the elasticity of 
Support element 3 is significantly lower than that of sealing 
sleeve 5. 
0030. On a sealing element 1 installed in a cylindrical 
tube, the inside diameter of which is slightly smaller than the 
outer diameter of the first bead 9, a sealing force develops 
between the first bead 9 and the inner cylinder wall that is 
indicated here by an arrow 17. It can be seen that this force 
required for the sealing effect is also absorbed by the support 
element3 lying directly behind it. This means both the sealing 
force, as well as the forces caused by any excess pressure of 
the fluid to be sealed, are absorbed by support element 3. The 
beads 11, 13 are no longer stressed with sealing forces that are 
as high as the first bead 9; they are used to capture any leakage 
that may occur, which could develop at the first bead 9. 
0031 Support element 3 is thus arranged on the inside of 
sealing sleeve 5 in Such a way that all significant forces that 
act on sealing sleeve 5 can be securely absorbed by support 
element 3. The sealing sleeve 5 can consist of a material that 
is optimum for the desired sealing of the inner chamber of the 
syringe body, but is also relatively soft. However, in the 
interaction with the stable support element 3, it acts like a 
significantly more rigid component and is thus effectively 
protected against undesired deformations by the forces acting 
on Sealing sleeve 5. 
0032 FIG. 2 shows a second embodiment example of the 
sealing element, also designed as a rotation element. Com 
mon parts are provided with the same reference numbers so 
reference is also made to the description of FIG. 1. 
0033. The important difference from the preceding 
embodiment lies in that support element 3' does not have any 
steam-permeable structures. Support element 3' is shown in a 
first pre-assembly position. Sealing sleeve 5 has a recess 19 
that is essentially cylindrical, the diameter of which is greater 
than that of the outer diameter of support element 3". The 
inside surface 35 of recess 19 has at least two, preferably 
three, ribs of which rib 21 can be seen in cross-section here. 
The ribs surround an imaginary inner circle, the inner diam 
eter of which corresponds approximately to the outer diam 
eter of support element 3'. In this way, the ribs can form a 
holding device: they contact the outer Surface of Support 
element 3' with a certain prestress in such a way that it is 
securely held in the first preassembly position. The ribs hold 
support element 3' at a distance from inner surface 35 of 
sealing sleeve 5. Since in this way, the recess 19 on the inside 
of sealing sleeve 5 has an inner diameter that is larger than the 
outer diameter of support element 3, a slot 23 is formed that 
runs in the direction of ribs 21, which separates the ribs from 
each other in longitudinal direction. These slots thus form 
channels through which a sterilizing medium can go past the 
sides of support element 3' into the chamber inside the sealing 
sleeve 5, which is arranged above support element 3". Because 
of this, the entire recess 19 of sealing sleeve 5 and the com 
plete outer surface of support element 3' can be sterilized. So, 
for example, if hot steam is used for sterilizing, which is 
indicated here by shading, all the inner and outer Surfaces of 
the sealing sleeve 5 and all surfaces of support element 3' can 
be reached and thus sterilized. 

0034. It can also be seen from FIG. 2 that the recess 19 is 
limited at the top by a contact surface 25, whose contour is 
adapted to the upper contour and thus the contact Surface 27 
of support element 3'. In the upper range of recess 19, there is 
a Surrounding contact Surface 29 that cooperates with a Sur 
rounding contact surface 31 of support element 3' when this is 
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moved from the preassembly position shown in FIG.2 into its 
later final assembly position, which will be discussed in more 
detail below. In addition, it can be seen in FIG.2 that the upper 
end 33 of rib 21, which is shown in cross-section here, forms 
a latching device that holds support element 3' sealed in a 
locked manner when it is moved into its final assembly posi 
tion. 

0035 FIG. 3 shows a bottom view in recess 19 of the 
sealing element 1 shown in FIG. 2. The sealing sleeve 5 and 
the recess 19 with ribs 21, 21", 21" can be seen. These are in 
contact with support element 3', which is thereby securely 
held in the first preassembly position. In addition, the sur 
rounding slot 23 that is only interrupted by ribs 21, 21", 21" 
can also be seen, which is shown here as a dotted line. 
Because of the slot 23 that is formed by the surrounding 
contact surface 31 of support element 3' and the inside surface 
35 of the sealing sleeve 5, hot steam provided for sterilizing 
can flow through. In this way, it is ensured that the entire 
sealing element can be autoclaved, i.e., Sterilized, in the pre 
assembled condition. The holding force on ribs 21, 21", 21" 
necessary for securely holding the Support element 3' are 
applied by the inherent elasticity of the sealing sleeve 5'. 
0036 FIG. 4 shows the same view as FIG. 2 again with the 
difference that support element 3' is located in a second final 
assembly position. Common parts are provided with the same 
reference numbers, so reference is made to the description of 
the preceding figures. What can be seen is that the contact 
surfaces 25 to 31 explained in FIG. 2 are now in contact with 
each other. Arrow 37 indicates that the support element 3' is 
slid, by means of a suitable device, far enough in the direction 
of arrow 37 until it engages in the final position. How the 
support element 3' engages at the upper ends 33 and 33' of ribs 
21, 21", 21" can be recognized. Support element 3' is thereby 
held securely against the contact surfaces 25 to 31 by residual 
forces, adhesion forces and frictional forces. The forces nec 
essary for the friction are applied, in particular, by the inher 
ent elasticity of sealing sleeve 5. 
0037. In assembled and installed condition, sealing ele 
ment 1 can be slidalong arrow 37 in a syringe body in a known 
way by means of a piston, which exerts forces acting on the 
support element 3' in the direction of arrow 37. Because of 
this, a fluid located in a cylindrical tube is exposed to over 
pressure that can be utilized for metered emptying of the 
cylindrical tube. In particular, this involves Syringes or can 
nulas for injection of fluid medications and/or nutritional 
Solutions, etc. In this process, a precise metering of the injec 
tion quantity is especially important, above all in automatic 
injection devices. In this process, precise metering is carried 
out by selective sliding of sealing element 1 in the direction of 
arrow 37. The force necessary for sliding the sealing element 
1 thereby acts advantageously on the lower surface 39 of 
support element 3' in the direction of arrow 37. This force is 
transferred directly by way of the support element 3', over the 
upper contact surfaces 25 and 27 onto the sealing sleeve 5. It 
is also clear from this that, because of the transmission of 
force over a large Surface and the forming effect of Support 
element 3', an undesired deformation of the sealing sleeve 5 is 
practically precluded. This means that, by a sliding of the 
sealing element 1 by means of a force in the direction of arrow 
37 a cylindrical tube that has a second opening, especially a 
Syringe or cannula, can be emptied with precise metering, 
especially for medical injection of fluid medications and/or 
nutritional solutions, etc. 
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0038 FIG. 4 shows that any forces of a fluid enclosed in a 
tube and/or in a syringe body on the upper surface 15 of 
sealing sleeve 5 and sealing forces that occur that are indi 
cated by arrow 17, can be absorbed by support element 3' 
arranged on the inside of sealing element 1. 
0039. The embodiments of the sealing element 1 shown 
here as rotation elements are in no way binding. This means 
that the principle of an elastic Sealing sleeve with a Support 
element can be implemented in any type of tube and/or 
Syringe body, e.g., in oval, polygonal tubes and also in tubes 
with optionally selected cross-section Surfaces. 
0040 FIG. 5 shows another embodiment example of a 
sealing element 1 that comprises two parts, namely a sealing 
cap 41 that is designed so that it is hollow in its lower area in 
FIG. 5 and comprises an inner chamber 43 into which the tip 
of a Syringe can be introduced, together with an injection 
needle. This can be inserted into the base element of the 
sealing cap 41 when the sealing element 1 is placed on the 
Syringe that is not shown here. 
0041) Sealing cap 41 is surrounded by a safety cap 45 that 
can be slipped over sealing cap 41. In the lower area of sealing 
cap 41, i.e., in the area of inner chamber 43, safety cap 45 is 
provided with recesses 47 that extend into the projections 49 
of sealing cap 41. The recesses 47 are thus used as sight 
glasses. 
0042 Safety cap 45 continues downward into a ring 51, 
which Surrounds the lower edge of sealing cap 41 and engages 
under projections 49 in such a way that when tensile forces 
are exercised on the safety cap 45, the sealing cap 41 of the 
sealing element 1 is pulled off the Syringe. 
0043 Safety cap 45 stabilizes sealing cap 41 and thus is 
used as a Support element 3' of the sealing element 1. Sealing 
cap 41 fills the inner chamber of safety cap 45 practically 
completely. Contact surfaces thus result between the inner 
Surface of safety cap 45 and the outer Surface of sealing cap 
41. In order to ensure that the contamination present in the 
area of the contact surface can be deactivated, safety cap 45 is 
provided at least with channels that penetrate the walls of 
safety cap 45 and lead to the area of the contact surface. 
Preferably, the safety cap 45 is completely manufactured of a 
porous material that corresponds to that of the Support ele 
ment, which was described using FIGS. 1 to 4. For example, 
in this case, as there, a sinter-like material can be used to 
manufacture the Support element. If sealing element 1 that is 
shown in FIG. 5 is brought into a sterilizing medium, e.g., 
exposed to hot steam, this medium can securely reach the 
outer surface of the safety cap 45, the inner chamber 43 of 
sealing cap 41, but also the contact Surface between the two 
parts, since the material of safety cap 45 is permeable to 
steam, i.e., permeable to the sterilizing medium. It is also 
conceivable to manufacture sealing cap 41 with channels, 
porous structures or completely of porous material in order to 
be able to carry out a sterilization in the contact area and/or in 
the area of the contact surface. However, in the embodiment 
example shown in FIG. 5, channels can also lead into the area 
of the contact surface, as was explained with reference to 
FIGS. 2 and 3 in order to be able to carry out a sterilization. 
0044) The cross-section diagram according to FIG. 6 
shows another embodiment example of a sealing element 1 
that comprises a sealing cap 41. This is mounted on a conical 
projection 53 of a clamping element 55, on which if necessary 
an injection needle can also be mounted. The clamping ele 
ment 55 has a cylindrical shroud 57 that engages the end area 
of a cylindrical tube and/or a syringe body, but this is not 
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shown here. In the lower end area of shroud 57 turned away 
from sealing cap 41, projections serving as hooks 59 are 
provided on the inside of the shroud, which on the outside 
engage with the tube and/or syringe body in a locking manner 
in order to securely anchor the clamping element 55 on the 
tube and/or syringe body. On the inside of clamping element 
55, a sealing stopper 61 is provided that closes and seals the 
end area of the tube and/or the syringe body and extends into 
the conical projection 53. Sealing stopper 61 has a central 
channel 63 that is tightly closed by sealing stopper 61. 
0045. The cross-section diagram according to FIG. 6 
shows that the parts of sealing element 1, in this case the 
sealing cap 41 and the sealing stopper 61 do not engage with 
each other directly, i.e., do not contact each other directly. The 
clamping element 55, which can have channels or porous 
structures, is found in the contact area between the two parts. 
It is provided here that the entire clamping element 55 con 
sists of a porous, possibly sinter-like material. In this way it is 
possible to reach the otherwise inaccessible area between the 
parts of the sealing element 1 in an autoclaving and/or steril 
izing process and deactivate contamination. Clamping ele 
ment 55 thus acts as a sterilization element. It makes possible 
the entry of the sterilizing medium into the area in which the 
sealing cap 41 contacts the clamping element 55 and the 
clamping element 55 contacts sealing stopper 61. Since the 
sterilizing medium can access sealing element 1 from the 
inside and from the outside, it can be sterilized completely. 
0046. The embodiment example of a sealing element 1 
shown in FIG. 7 is basically set up as was shown in FIG. 6: it 
comprises a sealing cap 41, a clamping element 55 serving as 
the sterilization element and a sealing stopper 61 which, as in 
the embodiment example according to FIG. 6, is mounted on 
the inside of clamping element 55 and is used to seal a tube 
and/or a syringe body on which the clamping element 55 is 
mounted in the end area. Because of the clamping element 55 
lying between sealing cap 41 and sealing stopper 61, which 
here consists e.g., completely of porous material, a steriliza 
tion of the area enclosed by the two sealing elements is thus 
possible. The clamping element 55 has a cylindrical projec 
tion 65 surrounding the conical projection 53, which can be 
provided with an internal thread 67 on its inside. This is used 
to securely hold a cannula mounted on the conical projection 
53 and anchor it on clamping element 55. 
0047. In addition, a safety cap 45 is also provided here that 
engages over the sealing cap 41 and ensures that it cannot be 
damaged or unintentionally removed from the sealing ele 
ment 1 assembly. Safety cap 45 surrounds the cylindrical 
projection 65 and is anchored on it so that it locks. A desig 
nated breaking point 69 is indicated by a gap: if a force is 
exerted on safety cap 45, the upperpart of same will be broken 
off so that the sealing cap 41 is accessible and removable. A 
user can thus see, with no problem, whether any non-permit 
ted manipulations have been carried out on sealing element 1. 
The safety cap 45 thus represents a so-called original seal or 
a guaranteed seal. 
0048. In the embodiment example shown here, safety cap 
45 is provided with channels or with porous structures in 
order to be able to reach the outer surface of sealing cap 41 in 
a sterilizing procedure. It is also conceivable to manufacture 
the entire safety cap 45 of a porous material as shown in FIG. 
7 

0049. From the explanation of FIG. 7, it is clear that in the 
embodiment example shown here, as in the embodiment 
example according to FIG. 6, the clamping element 55 serves 
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as a sterilization element, but also to stabilize the sealing 
element 1 itself. The fact that the clamping element 55 ulti 
mately also serves as a Support element of sealing element 1 
is thus achieved. 
0050 FIG. 8 shows a further embodiment example of a 
sealing element 1 that essentially corresponds to the one that 
was explained in FIG. 7. Common parts are thus provided 
with the same reference numbers. However, in the illustration 
according to FIG. 8, the safety cap 45 is not mounted. In 
contrast to the embodiment examples previously described, 
in the area of the passage channel 63 of sealing stopper 61, a 
filter device 71 is provided that has a filter 73, fastened by a 
bracket 75, in the flow path of the medium that comes out of 
the tube and/or the syringe body. In this case bracket 75 is 
formed by a ring, which itself consists of porous material So 
that its contact Surfaces against sealing stopper 61 can be 
sterilized. The ring of bracket 75 is shown here as a separate 
element. However, it is also possible for the bracket 75 to be 
a part of clamping element 55. The ring extends far enough 
into sealing stopper 61 so that is serves as a Support element 
for sealing stopper 61 and ensures that the sealing stopper is 
pressed against the tube and/or a syringe body so that it seals 
when the sealing element 1 is mounted. 
0051 Purely by way of example, the embodiment shown 
in FIG. 8 is provided with a cylindrical projection 65 that 
surrounds the conical projection 53 and is provided with an 
internal thread 67. 
0052 FIG. 8 also shows that the clamping element 55 that 
serves as a sterilization element extends into the inside of 
sealing cap 41 in Such a way that the cap is stabilized. The 
clamping element also acts as a Support element here. 
0053 FIGS. 9 and 10 again show embodiment examples 
of sealing elements, but here with the upper part of a syringe 
body 77 that has a conical projection 53', on which a cannula 
can be mounted. In the embodiment examples shown in FIG. 
9, the sealing element 1 is designed similarly to the embodi 
ment shown in FIG. 5: the sealing element 1 has a sealing cap 
41 that is surrounded by a safety cap 45. The height of the 
safety cap 45 is selected in such a way that it extends down 
ward over sealing cap 41 far enough that a holding ring 79 can 
be provided on the lower edge of safety cap 45, this holding 
ring 77 engaging in a corresponding recess 81 that runs on the 
outer Surface of the Syringe body and thus anchoring the 
safety cap 45 on syringe body 77. A surrounding specified 
breakage point 69 is indicated by a gap in FIG.9. If a force is 
exerted on Safety cap 45, its upper part with sealing cap 41 
breaks off. The lower edge remains on syringe body 77 with 
the holding ring 79. 
0054 Because of the specified breaking point 69, a steril 
izing medium can get into the inside of safety cap 45 and 
sterilize both the outer surface of conical projection 53' and of 
holding ring 79. It is provided here that the safety cap 45 is 
manufactured completely of porous material in order to make 
the contact Surface between sealing cap 41 and safety cap 45 
accessible to the sterilizing medium. However, it would basi 
cally be adequate to provide channels or porous structures 
here in order to make the contact surface accessible. Ulti 
mately it is also conceivable to provide projections and 
recesses here to form channels in the contact area between the 
two parts of sealing element in order to permit sterilization of 
the contact surface. This has already been explained with 
FIGS. 2 to 4 for another embodiment example. However, this 
basic principle can be transferred to the embodiment example 
shown in FIG. 9 with no problems. 



US 2011/0046563 A1 

0055. In turn, it can be seen from the diagram according to 
FIG. 9, that the safety cap 45 also serves for stabilizing the 
sealing cap 41 and presses this to seal it against the outer 
surface of the conical projection 53'. In this way, safety cap 45 
also exhibits the function of a support element. 
0056. The cross-section drawing according to FIG. 10 
shows a modified embodiment example of a sealing element 
1. It has a sealing cap 41 that, as already described, can be 
mounted on the conical projection 53' of an syringe body 77. 
The sealing element also comprises a clamping element 55 
that engages on the outside with syringe body 77 and/or in the 
lower area of the conical projection 53' and holds the sealing 
element 1. The clamping element 55 has a cylindrical projec 
tion 65 with an internal thread 67 that is used to securely hold 
a cannula mounted on the conical projection 53'. 
0057. On the outside, on clamping element 55 a safety cap 
45 is mounted that engages on the outside of clamping ele 
ment 55 with a sealing tab 81 and stresses the sealing cap 41. 
In the shroud surface of safety cap 45 there are recesses 47. 
into which the projections 49 of the sealing cap 41 engage. 
The recesses 47 serve, on one hand, as sight glasses and on the 
other, they offer contact shoulders for projections 49 so that 
the sealing cap 41, together with the safety cap 45, can be 
taken off the syringe body 77. A surrounding specified break 
ing point 69 is also indicated here by a gap, which is used to 
implement an original seal and leads to the fact that the upper 
part of the safety cap 45 breaks offif appropriately high forces 
are exerted. With the part of safety cap 45 that is broken off, 
the sealing cap 41 of sealing element 1 is then taken off the 
syringe body 77 so that the conical projection 53' is freely 
accessible. 

0058. In the embodiment example shown here, both the 
clamping element 55 and the safety cap 45 are manufactured 
of porous material, which ensures that the contact Surfaces of 
the parts of sealing element 1 can securely be reached in a 
sterilizing procedure: on one hand, the contact area between 
safety cap 45 and clamping element 55 is safety sterilized and 
on the other, all contact surfaces between safety cap 45 and 
sealing cap 41 are. 
0059. Depending on the design of safety cap 45, this can 
also be used to stabilize the sealing cap 41. In this way, a 
Support element can also be implemented for sealing element 
1 

0060. The following becomes clear from the explanations 
of FIGS. 1 to 10: 

0061 The sealing element is designed in such a way that 
contact areas and/or contact Surfaces between the individual 
parts of the sealing element are accessible in a sterilizing 
procedure. This is possible in that an entire part provided with 
channels, porous structures, etc. is manufactured completely 
of a porous material. This was explained in more detail using 
the support element that is shown in FIG. 1. It is also con 
ceivable that the contact areas between parts of the sealing 
element 1 can be provided with projections and/or recesses in 
order to form channels in the area of the contact surface, 
through which the sterilizing medium can flow. This was 
explained in detail with reference to FIGS. 3 to 4. The sealing 
element is thus characterized in that contact Surfaces can be 
reached directly by sterilizing media. It is also conceivable 
that two parts, e.g., in this case a sealing cap 41 and a sealing 
stopper 61 do not contact each other directly, but contact a 
sterilizing element lying between them. In the embodiment 
examples shown here, the sterilization element was simulta 
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neously designed as clamping element 55. It is also conceiv 
able that in this case a stabilizing function is also taken over. 
0062) Ifa support element is provided in a sealing element, 
as was described with reference to FIGS. 1 to 4, the sealing 
element 1 can be used, in particular in connection with 
Syringe systems in which the sealing element is provided with 
a suitable drive and stressed with pressure forces by way of a 
piston. The automatic systems are generally designed in Such 
a way that if there are any irregularities, which in particular 
are based on undesirable elasticity of the sealing element, an 
automatic shutoff occurs. Because of the stabilizing of the 
sealing element by the Support element, this type of malfunc 
tion can be prevented with a high degree of safety. 
0063. It has also been shown that with the use of a steril 
ization element, these different functions can be undertaken. 
It can serve as a clamping element for fastening the sealing 
element on a syringe body, but also to hold a cannula securely 
on a conical projection of the clamping element or on the 
conical projection of a Syringe body. 
0064. In all cases, the sealing element has a simple design 
and because of this can be safely used in other areas of 
medicine, in that complete Sterilizing of the given contact 
Surfaces of parts of the sealing element is ensured. 
0065. The support element explained in FIGS. 1 to 4 is 
characterized by a significantly higher rigidity than is present 
in the sealing sleeve. However, in the other embodiment 
examples explained here, outstanding sterilization safety can 
beachieved, and in addition a very high stability of the sealing 
element, with the help of the sterilization element that is 
designed as a clamping element and/or as a safety cap. 
0066. In the following, the method for manufacturing a 
Syringe system with a sealing element 1 will be discussed in 
more detail. At first, reference is made to FIGS. 2 to 4. 
0067 Sealing element 1 is manufactured in several proce 
dural steps: first a support element 3 is brought into a first 
assembly position on the inside of a sealing sleeve 5. In this 
position, the Support element 3 is fastened by a holding device 
that is created by ribs 21, 21' and 21". The ribs hold the 
support element 3' at a distance from the inner surface of the 
sealing sleeve 5, so that a sterilization medium can be brought 
through the intermediate space into the inside of the sealing 
sleeve so that the later contact surfaces between the inner 
chamber of sealing sleeve 5 and the support element 3' can be 
sterilized. 
0068. After the sterilization, support element 3' is moved 
into its final position, which is shown in FIG. 4. In this 
position, it is fastened by the end areas of the ribs that serve as 
latching tabs. 
0069. The sterilization of the contact surface between two 
parts of a sealing element 1 can also be carried out with other 
embodiment examples. 
0070 Preferably the sterilization takes place in an auto 
clave that can also serve as a sluice, through which the sealing 
elementis Supplied to a filler device, in which a syringe can be 
filled with a medication and/or nutritional solution, etc. If 
necessary, the Syringe can also be filled more after the sealing 
element is mounted, by moving it. 

1.-27. (canceled) 
28. A sealing device for a medicine bearing receptacle 

comprising: 
a sealing cap, the sealing cap being disposed to engage the 

receptacle to seal the receptacle and thereby prevent 
fluid from entering or exiting the receptacle; and 
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a permeable sterilization member disposed over the sealing 
cap, the sterilization member being formed of a porous 
material to thereby permit sterilization fluid to pass 
therethrough to sterilize the sealing cap. 

29. The device of claim 28, wherein the sealing cap has a 
projection formed thereon and wherein the sterilization mem 
ber has a recess formed therein which engages the projection 
to secure the sterilization member to the projection cap. 

30. The device of claim 29, wherein the sealing cap has a 
pair of recesses and the sterilization member has a pair of 
eCeSSCS. 

31. The device of claim 29, wherein the sterilization mem 
ber comprises a ring disposed below the recess to engage the 
projection. 

32. The device of claim 28, wherein the sterilization mem 
ber forms a safety cap disposed to cover the sealing cap. 

33. The device of claim 28, wherein the medicine bearing 
receptacle is a syringe. 

34. The device of claim 33, wherein the sealing cap has an 
inner chamber shaped to receive the tip of a syringe. 

35. The device of claim 33, wherein the sealing cap has an 
inner chamber shaped to receive the tip and injection needle 
of a Syringe. 

36. A Syringe plunger comprising: 
a plunger, the plunger being formed as a sealing sleeve 

which, when disposed in a syringe body, seals against 
the Syringe body, the plunger having generally cylindri 
cal sidewalls and a top portion and defining a recess 
therein which is open to a back side of the plunger; 
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a support element disposed in the recess, the support ele 
ment allowing sterilization fluid to pass thereby to ster 
ilize the sidewalls and top portion of the plunger recess. 

37. The device of claim 36, wherein the support element is 
formed of a porous material which is permeable to steriliza 
tion fluid to allow sterilization fluid to pass therethrough and 
sterilize the plunger recess. 

38. The device of claim 36, wherein the support element is 
movable between: 

a preassembly position wherein a space is present between 
the Support element and the top portion of the plunger 
and wherein a slot is present between the support ele 
ment and the plunger sidewalls such that a sterilization 
fluid can pass through the slot and sterilize the space 
between the plunger top portion and the support ele 
ment; and 

a final assembly position wherein the support element is 
moved against the top portion of the plunger. 

39. The device of claim 38, wherein the plunger has a rib 
formed on the plunger sidewalls, the rib engaging the support 
element to space the support element away from the sidewalls 
and form the slot. 

40. The device of claim 39, wherein the plunger has three 
ribs formed on the plunger sidewalls. 

41. The device of claim 39, wherein the rib engages the 
Support element to hold the support element in the preassem 
bly position. 

42. The device of claim 36, wherein the plunger is formed 
of a soft material and wherein the support element is formed 
of a rigid material. 


