1 CONTAINER AND APPARATUS FOR PRODUCING THE SAME The
invention relates to a container, a hermetically sealed ampule in particular,
having a hollow receptacle element for holding a medium to be
dispensed, such container having a dispensing opening which
communicates outside the receptaclé element with a hollow chamber of a
sealing element which forms the head component of the container, which

- chamber keeps the dispensing opening clear, which sealing element is
detachably connected to the receptacle element by way of a point of
separation in the area of the dispensing opening. The invention
furthermore relates to a device for producing the container according to
the configuration of features disclosed herein. Containers of the indicated
type are used in particular to store media of the most varied type which
are to be dispensed in the hollow receptacle element, for example in the
form of medical solutions, suspensions and/or semisolid preparations
such as-§81E. MMordeASID A BBIRRS LK RIBBRE Hidpenkity DpHing
of the receptacle element, there is a sealing element which forms the
head component of the container and which can be separated from the
remaining receptacle element in a so-called twist-off motion as a toggle
sealing element by way of a given point of separation. So that the
dispensing opening which is provided in the receptacle element is not _
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by way of a point of separation in the area of the dispensing opening. The invention furthermore
relates to a device for producing the container according to the configuration of features disclosed

herein.

- Containers of the indicated type are used in particular to store media of the most varied type
which are to be dispensed in the hollow receptacle element, for example in the form of medical
solutions, suspensions and/or semisolid preparations such as gels. In order to be able to quickly
clear the dispensing opening of the receptacle element, there is a sealing element which forms the
head component of the container and which can be separated from the remaining receptacle
element in a so-called twist-off motion as a toggle sealing element by way of a given point of

separation.

So that the dispensing opening which is provided in the receptacle element is not
unintentionally sealed during the molding process for the container for the point of separation, the
sealing element has a hollow chamber which, carrying fluid or media, undergoes transition into the

receptacle element by way of the dispensing opening and which surrounds its side edge which is



closure is being opened by means of the twist-off motion, the hollow
chamber for this purpose also provides for the dispensing opening
remaining open with its original initial shape and for example bordering
wall components of the container not being pushed against each other
such that closure of the dispensing opening might unintentionally occur.
In order to be able to ensure unimped@d dispensing of the medium which
is to be dispensed and which is held in the receptacle element, the free
cross section of the dispensing opening must be dimensioned to be

correspondingly large, and likewise the free entry cross sectiop of the. .
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mixing ratl%s and concentrations for later use are critical when suspensions are being dispensed.

DE 102 02 907 Al suggests providing a hermetically seaied container with an improved
closure to prevent loss of the pertinent active agent; these proposed measures alone can still result in
~ loss of the active agent in the hollow chamber of the sealing element designed as the head

component. As part of a dispensing opening the known container has a delivery mouthpiece and a
hollow closure section with an elevated region. The closure section is connected to the delivery
mouthpiece by way of a tear strip as the point of separation. The elevaied region in the hollow
closure section partially reduces retention of liquid drops on the inside of the closure section, the
delivery mouthpiece having a wall which tapers to the top and inside in a straight line and which is
designed to cause the liquid drops or liquid portions in the closure section and in the delivery
mouthpiece to flow back down into the body section of the container with the hollow receptacle

element. Consequently, liquid is no longer sprayed when the closure section is separated from the



element. Consequently, liquid is no longer sprayed when the closure

section is separated from the delivery mouthpiece as part of the

dispensing opening along the tear strip as the point of separation. In spite

of these measures, especially for fluid media with a high surface tension,; it

is possible that they will settle in the %emalnlng hollow chamber volume

and will then not be available for removal, and the container walls which

are necessarily provided and which run in a straight line in the area of the

~delivery mouth piece limit the free shape of container geometries. The
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of the sealing element are displaced

According to an aspect of the present invention, there is provided a container, a

hermetically sealed ampule in particular, having a hollow receptacle element for holding a
medium to be dispensed, such container having a dispensing opening which communicates
outside the receptacle element with a hollow chamber of a sealing element which keeps the
dispensing opening clear, such sealing element forming the head component of the container,
and which sealing element is detachably connected to the receptacle element by way of a point
of separation in the area of the dispensing opening, characterized in that to reduce the free
volume of the hellow chamber, opposite wall components of the sealing element are displaced

into the hollow chamber to prevent the dispensing medium stored in the receptacle element

from being able to penetrate into the hollow chamber.



into the hollow chamber to prevent the dispensing medium stored in the
receptacle element from being able to penetrate into the hollow chamber.
3a The container according to embodiments of the invention is
characterized in that to reduce the free volume of the hollow chamber the
opposite wall components of the sealthg element are displaced into the
hollow chamber to prevent the dispensing medium stored in the
receptacle element from being able to penetrate into the hollow chamber.
In.contrast to the known solution, there is therefore noglevated. i i mat to reduce
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The device according to embodiments of the invention which is used to
produce the indicated container has at least two mold jaws for producing
the head component of the container, which in turn have mold recesses
for the hollow chamber and for the wall components of the sealing
element which border the hollow chamber. 'T'hese devices are readily
available on the market in a plurality of embodiments and permit a
so-called blow-fill-seal process, as has become known in the trade under
the brand name "bottelpack(c)" for example, On the basis of these known
travel gelidals, trehalon shisebrding féné%ﬁﬁdan%% hellgriFresRiasttipament. [n this respect,
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On the basis of these known devices, the device according to embodiments of the invention
is characterized in that there are mold parts which can be triggered within the mold recesses
which relate to the hollow chambers; these parts facing each other in the retracted position enable
complete formation of the hollow chamber and in the extended position move the adjacent wall
components of the hollow chamber toward each other as the free chamber volume is reduced i
molding. These mold parts which by preference are designed as pneumatically driven plungers
can be housed in a space-saving design within the respective mold jaws with their mold recesses
and can be triggered in a timely and controlled manner. By integrating the additional mold parts
within the mold jaws moreover spacc-saving accommodation is ensured, as is a reliable

configuration which can be implemented cost-efficiently.

Other advantageous embodiments are the subject matter of the other dependent claims.



FIG. 3 shows enlarged the sealing element which is shown at extreme left
in the direction of looking at FIG. 1 within the circular cutout designated
as "X" there; FIG. 4 shows a front view of the components of the mold jaw,
the mold jaw parts being shown for producing the container geometry as
shown in FIG. 3 and the actual container in terms of the molding tool not
being shown in FIG. 4 for the sake of Simpler representation; FIG. 5
shows in a perspective a partial extract turned by 180 relating to the
molding tool as- shown in FIG. 4, once with the plunger extended and
once with it retracted; FIG. 6 shows a longitudinal section through the
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ermetically sealed ampule. A combination of five of these containers is
shown in FIG. 1, the individual containers being separable from each

pther alogg their adigining,longitsing! edas ykhthesirmationof @tainers, v1ewed

individual container. Almost any rows of containers to be manufactured

aswell asnitgidithstipooiiaviens ehfilbe pibacesrin: FHEgsYiEaRsgight relating to an
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they consist of polyamide or a polyethylene material. Furthermore, it is
possible to produce these container products in a co-extrusion process
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its impermeability, for example to vacuum-coat the container on the
outside. By preference at any rate materials are used which can be easily
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the brand name "bottelpack(c)" or example. Each container has a hollow,
blow-mollsirscetield sishie e wHRI U SESIENAGI thetiEhs: to be
dispensed which is not detailed, among others in. the form of medical
liquids,

FIG. 4 shows a front view of the components of the mold jaw, the mold jaw parts being

shown for producing the container geometry as shown in FIG. 3 and the actual
container in terms of the molding tool not being shown in FI1G. 4 for the sake of

simpler representation;

FIG. 5 shows in a perspective a partial extract turned by 180° relating to the molding tool as

shown in FIG. 4, once with the plunger extended and once with it retracted,

FIG. 6 shows a longitudinal section through the molding tool as shown in FIG. 4 fora

container production mold.

The container as claimed in the invention is made in particular in the form of a hermetically

sealed ampule. A combination of five of these containers is shown in FIG. 1, the individual

containers being separable from each other along their adjoining longitudinal edge with the

formation of an individual container. Almost any rows of containers to be manufactured as well as

individual containers can be produced.



suspensions, gels or the like which have been added under sterile
conditions. As FIG. 3 in particular shows, the receptacle element 10 for
dispensing the stored medium which is to be dispensed is provided with a
dispensing opening 12 which communicates outside the receptacle
element 10 with the hollow chamber 14 of a sealing element 18 which
forms the head component 16 of the dontainer, which chamber keeps the
dispensing opening 12 clear, and which sealing element is detachably
connected to the receptacle element 10 by way of a point of separation 20
in the area of the dispensing gpening 12. This point of separation.20 can
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container, which chamber keeps the dispensing opening 12 clear, and which sealing element is
| detachably connected to the receptacle element 10 by way of a point of separation 20 in the area of
the dispensing opening 12. This point of separation 20 can be formed by a plastic wall component
which has a reduced wall thickness and which extends between the head component 16 and the |

receptacle element 10.

This point of separation 20 is designed in such a way that the head component or sealing
element 16, 18 can be easily twisted off of the receptacle element 10 in the form of a toggle closure
by hand (twist-off closure) in order in this way to clear the dispensing opening 12 for the process of
removal of the medium to be dispensed. This separation process is known in the prior art in a

plurality of embodiments as are readily available on the market, so that they will not be detailed

here.

Viewed in the direction of looking at FIG. 1, on the extreme right a container 10 is shown
which is still provided with the conventional hollow chamber design. This hollow chamber 14 is

designed as a solid ball and with its lower enclosing edge ensures that both during the molding



surface tension of the medium to be dispensed, will remain there with the
result that the medium which is to be dispensed and which is held in the
hollow chamber 14 will no longer be available for the subsequent
dispensing process by way of the actual hollow receptacle element 10.
This missing amount cannot be tolerated, especially when high-precision
dosing is important, the medium to be “dispensed is very expensive and/or
the prescribed or desired concentration enters-as a factor with respect to
the mixtures and suspensions accommodated in the receptacle element.
In contrast thereto, the four containers of the container design as claimed
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volume of the hollow chamber 14 the opposite wall components 22 of the
Proce8ealing element 18 are displaced into the hollow chamber 14 in order in

this way to prevent the medium which is to be dispensed and which is

stored in the receptacle element 10 from being able to penetrate into the
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a favorable afterflow behavior for the other plastic material is created, so
that tension peaks in the shaping process and thus possible failure points

argpysided HhennierudisplacRRetineiRmbler design as claimed in the invention
located on the left viewed in the direction of looking at FIG. 1, following the conventional solution,
in which to reduce the free volume of the holiow chamber 14 the opposite wall components 22 of
the sealing element 18 are displaced into the hollow chamber 14 in order in this way to prevent the
medium which is to be dispensed and which is stored in the receptacle element 10 from being able

to penetrate into the hollow chamber 14 at all.

Preferably here it is provided that as shown in the figures that the displaced wall
components 22 of the sealing element 18 extend transversely to the dispensing opening 12, so that
in this way within a widely drawn framework a relatively large contact surface arises for the
opposite wall components 22 which for this purpose are also in contact with each other transversely
to the longitudinal axis 24 of the container (compare FIGS. 2 and 3) displaced against each other.
Depending on the embodiment, it would however also be possible to allow the wall components 22

which are to be displaced to meet each other in the opposite direction at an oblique angle (not

shown).



the two wall components 22 for one hollow chamber 14 ensures that the
sensitive area of the dispensing opening is not touched in order
especially to ensure than the free enclosing edge of the dispensing
opening in terms of cross section is preserved, in order to thus be able to
ensure a smooth removal process Iatgr For efficient process control it is
advantageous that the opposite wall components 22 which have been
displaced adjacently to each other touch within the hollow chamber 14 of
the sealing element 18; for operation of the invention it would however
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chamber 14, for example by way of vacuum effects; this also applies to

the case in which separation by way of the point of separation 20 is being

cafls Ieﬂgélt 1%and 3 furthermore show, the displaced wall components 22 touching each other
within the hollow chamber 14 leave an annular chamber segment 26 exposed, and this configuration
with respect to the afterflow behavior of the plastic material likewise constitutes an optimum as for
the actual shaping and the holding capacity for the medium to be dispensed. Regardless of this, it is
however possible in special container geometries or for implementation of special Luer-Lock forms
to define the opposite wall components which have been displaced toward each other differently
(not detaﬂed). The indicated annular space in the form of the annular chamber segment 26 viewed in
the direction of looking at the figures from overhead discharges into the dispensing opening 12 and
for this purpose allows pressure equalization relative to the situation of the receptacle element 10 so
that in this regard the medium to be dispensed could not be unintentionally sucked out of the
receptacle element 10 in the direction of the hollow chamber 14, for example by way of vacuum

effects; this also applies to the case in which separation by way of the point of separation 20 is being

carried out.



The device as claimed in the invention for producing the container as

shown in one of the FIGS. 1 to 3 is detailed as shown in FIGS. 4ff. The

device as claimed in the invention has at least two mold jaws 28 for

producing the head. component 16 of the container. As shown in FIG. 4,

one of the two mold jaws 28 is only half shown there and to open and

close the mold a second mold jaw which is not detailed with the

corresponding mold recesses 30 is moved away from or towards the

illustrated mold jaw 28 as shown in FIG. 4. Generally the two mold jaws

28.are moved uniformly .toward each other or. a from. each qther. . ‘
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the .trad me "bottelpack(r)", for example,.In.the mold jaw 28 shown i
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the individual mold jaws against each other, for. example initially a pair of ..
towar SR E 56 TP TG (1 Ho AN A S Copefbendona
and afBingreioatythein tocfighbof tievethidrspairsmimeldefaius SR:iwmrdercten under the
trad obtain, thg—{; esi{@g polég(%ef:éeiving bodies 1.0 for a container. As FIG. 4
& eﬂﬁ%%r?%? Shows théré 46 mold recesses 36 in the respective mold jaw
28 in order to form the hollow chamber 14 or the wall components of the

segling element hich. er, the ho#low hamber 14.Viewed 1[ 5@4
i otebac g G O e T e
undentesttnieadoraeotita mesihmnuddctdreh ishorichrilyedroibyishiaedier shaping for the
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mold jaws 28 for producing the head component or sealing element 16, 18, and only then to trigger

the other pairs of mold jaws 32 in order to obtain the desired hollow receiving bodies 10 fora

container.

As FIG. 4 furthermore shows, there are mold recesses 36 in the respective mold jaw 28 in
order to form the hollow chamber 14 or the Waﬂ components of the sealing element 18 which
border the hollow chamber 14. Viewed in the direction of looking at FIG. 4, in turn the tool located
at the far right is designed for container manufacture, in which the hollow chamber 14 is designed
as a full hollow ball according to the container configuration according to the representation in FIG.
1 at the extreme right. It is quite possible to combine the free hollow chamber cross sections and
those with reduced hollow chamber cross sections with each other for different containers within the

mold tool, if this is deemed necessary for reasons of practicability.



mold tool, if this is deemed necessary for reasons of practicability. 10 As
FIGS. 5 and 6 furthermore show, there are mold parts 38, designed
preferably as individual plungers 40, which can be triggered within the
mold recesses 36 which relate to the respective hollow chamber 14. This
mold part 38 extends through the dome-shaped or hemispherical mold
recess 36 within the respective mold j};\QN 28. These conditions are shown
especially distinctly in FIG. 5, which figure however is shown rotated by
180 compared to FIG. 4, i.e., the mold recesses 30 for the receiving

badi iewed.in the direction of looking at FIG re shown at.the to
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of the plunger 40 of another corresponding mold jaw tool, which plunger s
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objective is an undisrupted hollow chamber cross section, it is of course
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If the objective is an undisrupted hollow chamber cross section, it is of course also possible,
instead of a retracted cylindrical plunger 40 as shown in FIG. 5, to completely omit it and make the
mold in the conventional manner as is customary. If the hollow chamber 14 has a different
- geometrical structure instead of the iflustrated spherical shape, adaptation of the free working cross
section of the plunger 40 used at the time may be necessary. If the mold jaw 28 shown in FIG. 4
relates to a separately tri ggeréble partial mold, in this respect in a configuration of a modular
concept the replacement of the mold jaw 28 by another is easily possible in order in this way to be
able to produce different container geometries, also in terms of the head-closure side, with only one

molding device or molding machine.

FIG. 6 in turn relates to a longitudinal section through the associated molding tool to the
mold jaw structure as shown in FIG. 4. As shown in FIG. 6, the plunger 40 there is held in a guide

plate 42 which within a control chamber 44 separates the two component spaces 46, 48 from each



molding device or molding machine. FIG. 6 in turn relates to a longitudinal
section through the associated molding tool to the mold jaw structure as
shown in FIG. 4. As shown in FIG. 6, the plunger 40 there is held in a
guide plate 42 which within a control chamber 44 separates the two
component spaces 46, 48 from each 11 other within it. If these
component spaces 46, 48 are connected to an energy input, for example
in the form of a pneumatic input, the plunger 40 can be shifted to the left
out of its inactive position shown in FIG. 6, viewed in the direction of
looking at FIG. 6, for example to assume an active position as,shown in

other I HidkeSHeRTPEBAIDRBAGHS SP1AE BRSSRIMRGHEA{ QRS tput, for example in

the foBABPPREAIRYARBIMINBRRESHFa - the 6 RRMBEtABARE HRRIERSUAZING: position
theé;;artial chamber 48, in turn the plunger 40 can be moved back into its

showiig e posrisrd i WRdEeae TR trlRSrid §F the (BIGHIRP 4 Sifjume an active

positieyatlapsthedaneshotienspbthesamedoneltkie aes36Rhitg samellitdeponent.
Motion sensors which are not detailed can monitor the pertinent operating
position of the plunger 40 and relay it to a central control which is not
detgilgghfan NG aehinandNHaas-e L 81gmaleer a8 A tRe PRBal chamber 48, in turn

embodiment of the apparatus design as claimed in the invention which is

the plypg & fan, bt Wourd RadiBie Fo MBIty GRS BReEr auipgT the

plunggie@NsiDioRrMapsing mesiuprenenardydfeduadld hedssedit the same time. Motion
electromagnets would also be possible, as have been used for rs for

sensogs A TR A B SBLAR 1B G P SRIGPE BRSNS 18R G D uneer 40 and

relay Rlengetinaliofdbis-Aien RaRtReIR dlievhatipastparefihefphengeidflate 42, in

to_mgve in an oblique configuration instead of a transverse, configuratiop | . :
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Ci_elerrjé%]nt for holding a medium t? b? di%pense_ lsuq container hﬁ/in% a f L
medigan G BB‘élﬁﬁir@ onets would also be possible, as have been used for Years for example
in magnetic valve technology in order to be able to trigger plunger motion. It 1s also possible to
allow at least part of the plunger 40 to move in an oblique configuration instead of a transverse

configuration if the required container geometry compels this.



3.

communicates outside the receptacle element with a hollow chamber of a
sealing element which keeps the dispensing opening clear, such sealing
element forming the head component of the container, and which sealing
element is detachably connected to the receptacle element by way of a
point of separation in the area of the dispensing opening, characterized in
that to reduce the free volume of the hollow chamber, opposite wall
components of the sealing element@ra(?ngisplaced into the hollow chamber
to prevent the dispensing medium s 6red in the receptacle element from
being able to penetrate into the hollow chamber. 2. The container as

ClAmegl, I lenie @0 A6 AR RIAC pEMAILCATRRNERLRN AL SEALUE ment for

element extend transversely to the dispensing opening or assume an
obligfdiesmaiecteniio e vheepsrlatiel e ERRASAVIRSAAITPANSIN2 CRRTEIGihich
the prposkawllcRRBRISAIBEIRNAGREh AIRCERNOIPRAGRATREE KRy element

within the hollow chamber of the sealing element. 4. The container as

clAHRSANRPERAR 4SRERERS ARA iR AE SN ABhPSMERtSBTRMifg 85
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Chambel sements Whish fSiarge o b dspensing phening. aLEatting
partally carrying media. € container as Claimed Iin one Clallms
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claims 4 to 5, wherein the chamber segments in their entirety form an
infisePRRNEIBSSH By R 8RR ErRfeR @ AHIRPa EeBsRIR0\FAIP Lo RFp6HalHETO the
whishoarentarisdring each other and which discharges into the dispensing
opening. 7. Device for producing a container as claimed in one of claims 1

to 6 having at least two mold jaws to produce the head component of the
cofmtaipentamhse hsasimer dictiepacs seeifan the deplledchaimbepanehobilie sealing

Waé\&é‘%?%&%’%?t%%&%&&&ﬂ%& !%Bgr%lwé%%@% dc?rrag%%me an oblique angle to it.

The container as claimed in claim 1 or 2, wherein the opposite wall companents dispiaced

adjacently to each other touch within the hollow chamber of the sealing element.

The container as claimed in claim 3, wherein the displaced wall components touching each
cther within the hollow chamber leave exposed at least partially the chamber segments

which discharge into the dispensing opening, at least partially carrying media.



7.

hollow chamber, wherein there are mold parts which can be triggered
within the mold recesses relating to tie hollow chamber, which parts
facing each other in the retracted position make possible complete
formation of the hollow chamber and in the extended position move the

adjaeaminribcanRanenis sctbechelow shamwkaeiioward saehmiiPeas side the
t %free chamber volume is redu ed inm Id|n 8. The device as claimed

n BRIRY SRR 1R R PE RN dalof a plunger which

can move forward and backward and WhICh extends through the mold

recgss which _may be sociat d to it far oIIow ch cﬁ Qrefer
e

confainer as claime cEal ere: the n their
ina ﬁane ransversely o'he ongl?t]dlnal plane of the mo §a§acent

to eatskboltrer an mmmwmmwn@ammmqummmeebwmw gomponents
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the respective plunger.

Device for producing a container as claimed in one of claims 1 to 6 having at least two mold
jaws to produce the head component of the container which have mold recesses for the
holiow chamber and for the wall components of the sealing element which border the
hollow chamber, wherein there are mold parts which can be triggered within the mold
recesses relating 1o the hollow chamber, which parts facing each other in the retracted
position make possible complete formation of the hollow chamber and in the extended
position move the adjacent wall components of the hollow chamber toward each other as

the free chamber volume is reduced in molding.

The device as claimed in claim 7, wherein the respective mold part consists of a plunger
which can move forward and backward and which extends through the mold recess which
may be associated fo it for the holiow chamber, preferably in a plane transversely to the

longitudinal plane of the mold jaws adjacent to each other or obliquely thereto.

The device as claimed in claim 8, wherein a pneumatic triggering means is used for the

traversing motion of the respective plunger.



