1 Method and Device for Producing and Filling Containers Made of
Ther nopl astic Plastic and Containers Produced in Such a Wy The
invention relates to a nethod for producing and filling containers
made of thernoplastic plastic, in which an extruded plastic tube is
inserted into an open nold having novable nold parts, the nold parts
form ng the container are closed, wherein the tube is expanded by a
pressure gradient, acting on said tube, to the container, preferabl

in t havbaom/abez bel | ows, and is filled with a fillingPeAIEROLI003%
the level of the filling material is raised by displacing the

contai ner volune in the direction of the container opening, wherein a
contai ner closure for the container opening is fornmed fromthe tube
by closing the head jaws of the nold. Furthernore, the invention
relates'to a device for carrying out the nethod and to a contai ner
that is produced in such a way. Met hods of this type, such as
the bottel pack(r) system are wi dely used to produce containers of
vari ous shapes, sizes, and for different purposes. In this case, they
can al so be co-extruded containers. In particular, they can be
transparent, flexible containers made of pol yethyl ene or

pol ypropyl ene. In many cases, the containers are both produced and

also filled with a sterile filling material, such as pharmaceutical s,
and sealed in an aseptic operation in one working step. Such a nethod
is disclosed in docunent WO 2009/ 086864 Al . 2 When such

containers are used in nedicine, it is essential for the performance
characteristics Muetodtand HﬂVideldeJI‘ﬁfhtCmgi aafl Fallipe entpiagrpViede Ph a

sui tabl e manner. 18r(§nop]lagltlc b8 E{mt&%taﬂleré Isro?1 Qf P& RAR Wy @ | i quid

that is to be inf exanple, an anesthetic, then |t must be
ensured that the container contains only a nlnlnal resi dual vol unme of
air, so that when the liquid is squeezed out by squeezing the

fl exi ble container, a highly accurate dosage of the liquidis

The invention relates to a method for producing and filling containers made of
thermoplastic plastic, in which an extruded plastic tube is inserted into an open mold having
movable mold parts, the mold parts forming the container are closed, wherein the tube is expanded
by a pressure gradient, acting on said tube, to the container, preferably in the form of a bellows,
and is filled with a filling material, and the level of the filling material is raised by displacing the
container volume in the direction of the container opening, Whereih a container closure for the
container opening is formed from the tube by closing the head jaws of the mold. Furthermore, the

invention relates to a device for carrying out the method and to a container that is produced in such

a way.

Methods of this type, such as the bottelpack® system, are widely used to produce containers
of various shapes, sizes, and for different purposes. In this case, they can also be co-extruded
containers. In particular, they can be transparent, flexible containers made of polyethylene or
polypropylene. In many cases, the containers are both produced and also filled with a sterile filling
material, such as pharmaceuticals, and sealed in an aseptic operation in one working step. Such a

method is disclosed in document WO 2009/086864 Al.



del i vered. Wth respect to these requirenments, the object of
the present invention is to provide a nethod for producing containers
whi ch can be filled, with alnost no air, in an econom cal and

ef ficient way. The invention achieves this object by nmeans of a
met hod having the features specified in claiml inits entirety.
Accordingly, one essential feature of the invention lies in the fact
that the procedure for nolding the container closure fromthe plastic
t ube igo@aryieerzout in such a way that one section of PHEEBRE{G08245
tube remai ns uncl osed and that a venting cannula is fornmed. In the
sanme or in an additional displacenent2 step, in which the Ievel of the
filling material is raised as required, the residual volune of air is
di spl aced at this point fromthe container through the venting

cannul a; and thereafter the venting cannula and, with it, the

cont ai ner avienclesadtanercirosseddn tradicihedtis pssariiabror theeresf@%M3Cary head
jaws of the nold. Wien the 1iquid |evel . ' LNt i
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t hen rdeBwdréd.i n a contai ner having contents that are totally free of
air. 3 If the venting cannula is forned at the upper end of
the container closure, then any relevant residual volume of air can
be removed wigh haptet PdaNdsBgeduitedimg tiacmbjdehel thopeent pversionay togeovidtd t he

venting cannul a. Preferaply,, t venti,ng_cannul a i I
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auxi | i ¥ {E%ﬂ_jams, so that the venting cannula can be severed
di recteiy at the container closure; and, as a result, a larger,
protrudi ng remai ning portion of the cannula does not remain at the

cont ai ner osure,. This. a I i d Be B06 edifiedsiyc h
an advant agd'ét?d@’%?}]_%cﬁﬂgtv e{cﬁfg%@@eﬁ%%%g%ﬁ%@ﬁﬁg%\gté only cf%ged- by
means @fimt hig iduxiidetyary head jaws, but at the sanme tine is al so
severed at the closi'ng point or the welding spot. The auxiliary head
jaws cl ose the venting channel and, thus, create a thin section in

the materi alqconflid, BhOesskhtfl CafkadMRg inotristies inblye faeteha thefprodedure for

cutting edges, so that there is also the Qscftiﬂ,gi' ity of renmying.w i
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chan NChe Ip@lstﬁz ARG 1RNELALh@hat a venting cannula is formed. In the same or in an
additional displacement step, in which the level of the filling material is raised as required, the
residual volume of air is displaced at this point from the container through the venting q.annula; and
thereafter the venting cannula and, with it, the container are closed by closing the head jaws or the
auxiliary head jaws of the mold. When the liquid level is raised in this way, essentially no air or
only a small volume of air remains inside the container after the venting cannula has been closed.
Then the venting cannula itself or sections thereof can be removed along with the rest of the scraps.
In one particular embodiment, the level could also be raised further or could be raised until the

liquid is displaced through the respective venting cannula to the exterior; this would then result in a

container having conterits that are totally free of air.



that takes place after the denol ding process. Preferably, the
venting cannula is forned froma section of the plastic tube that is
| ocat ed outside the central region of the container closure. This
arrangenent allows, in an advantageous way, the central region of the
container closure to remain without an attachnment point or welding
spot of the venting cannula, so that the applicability of the

contai ner closure as an infusion connecting head is not advers (%

af f ectved 2012/01967ZThe subj ect matter of the invention ISP§|T§H)2011/0 245
according to claim7, a device for carrying out the nethod. This

devi ce has movabl e mol d parts for forfing a container from an
extruded plastic tube. In this case, the closing surfaces of the main
head jaws of the nold that formthe contai ner closure have recesses
that | eave a section of the plastic tube unc|losed.in order to
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container closure, by means of the cutting edges, so that there is also the possibility of removing

with ease the so-called head flash together with the former venting channel in a stamping operation

that takes place after the demolding process.

Preferably, the venting cannula is formed from a section of the plastic tube that is located
outside the central region of the container closure. This arrangement allows, in an advantageous
way, the central region of the container closure to remain without an attachment point or welding
spot of the venting cannula, so that the applicability of the container closure as an infusion

connecting head is not adversely affected.

The subject matter of the invention s also, according to claim 7, a device for carrying out
the method.rThis device has movable mold parts for forming a container from an extruded plastic
tube. In this case, the closing surfaces of the main head jaws of the mold that form the container
closure have recesses that leave a section of the plastic tube unclosed in order to form a venting
cannula; and the auxiliary head jaws, which can be moved relative to the main head jaws, can be

moved into an active position that closes the venting cannula.



The invention is explained in detail beloww th reference to the
drawi ngs. Referring to the drawings: FIG 1lis a side view of one
enbodi nent of a container that is drawn slightly smaller in size
conpared to a practical enbodinment, with this container being
produced according to the invention in the formof a bellows, which
can be axially pressed together, before the venting cannula has been
severed; FIG 2is a perspective oblique view of the container that is
scal edvoas2d00§¥ared to the contai ner shown in FIG 1; BGEP39L/043245
obl i que view of the container that corresponds to the one in FIG 2,
afte_r the venting cannul a has been severed; FIG 4is a si nplified
drawing in schematic formof a partially closed blow nold with the
container formed therein, wherein the operating state of filling the

container with
At the same time, the arrangement is configured preferably in such a way that the auxiliary

head jaws are integrated into the main head jaws in such a way that these auxiliary head jaws,
which penetrate the recesses, can be moved into the active position in the direction of the closing

motions of the main head jaws.

The auxiliary head jaws can be moved in an especially advantageous way by means of
working cylinders, which are located in the main head jaws and can be actuated by means of
pressurizing media. In addition or as an alternative, it is also possible for servo motors to replace

the said working cylinders.

Furthermore, the subject matter of the invention is also, according to claim 10, an air-free
container, which is produced according to the inventive method by means of the device according

to the invention; and said container has a closed attachment point of a severed venting cannula.

The invention is explained in detail below with reference to the drawings. Referring to the

drawings:

FIG. 1 is a side view of one embodiment of a container that is drawn slightly smaller in
size compared to a practical embodiment, with this container being produced
according to the invention in the form of a bellows, which can be axially pressed
together, before the venting cannula has been severed;

FIG. 2 is a perspective oblique view of the container that is scaled down compared to the
container shown in FIG. 1;

FIG. 3 is an oblique view of the container that corresponds to the one in FIG. 2, after the
venting cannula has been severed;

FIG. 4 © isa simpliﬁed drawing in schematic form of a partially closed blow mold with the

container formed therein, wherein the operating state of filling the container with



5 filling material is shown, and the head jaws of the nold that form
the container closure are shown in the open position; FIG 5is a
sinplified top viewin schematic formof the container fromFI G 4,
where only the open head jaws of the nold parts are visible; FIG 6is
aviewsimlar to the one in FIG 4, but the fill level of the
filling material is raised in a first displacement step; FIG 7is a
top view that corresponds to the viewin FIG 5 of the container from
FI G 6W(F2aE2/089672a view sinilar to the one in FIG 86, b‘lﬁT/Pﬁ%ﬂva’@%z"” '

jaws of the nold are closed, so
5

filling material is shown, and the head jaws of the mold that form the container
closure are shown in the open position;

FIG. 5 is a simplified top view in schematic form of the container from FIG. 4, where only
the open head jaws of the mold parts are visible;

FIG. 6 is é view similar to the one in FIG. 4, but the fill level of the filling material is
raised in a first displacement step;

FIG. 7 is a top view that corresponds to the view in FIG. 5 of the container from FIG. 6;

FIG. 8 is a view similar to the one in FIG. 6, but the head jaws of the mold are closed, so
that a container closure and a venting cannula are formed from the plastic tube;

FIG. 9 is a top view of FIG. 8, But drawn to a larger scale;

FIG. 10 is a view similar to the one in FIG. &, but the fill level of the filling material is
raised further in a second displacement step;

FIG. 11 is a top view of FIG. 10 that corresponds to the view in FIG. 9;

FIG. 12 is a view similar to the one in FIG. 10, where the auxiliary head jaws are shown
closed; and the venting cannula is closed and severed by means of said auxiliary
head jaws, and

FIG. 13 is a top view of FIG. 12 that corresponds to the view in FIG. 11 and shows the

auxiliary head jaws in the closed position.

The invention is explained below by means of the example of a container 1 that is
configured as a bellows and that is shown in detail in FIGS. 1 to 3. It is clear that the invention can
also be used just as advantageously for the production of containers with smooth walls. FIGS. 1
and 2 show the container 1 in an unfinished state, in which it is removed from a blow molding
machine, so that the venting cannula 3 is not closed and not severed from the container closure 5.
FIG. 3 shows the finished state, in which the venting cannula 3 has been severed from the

container closure 3 at a welding spot or attachment point 7. It is clear from the drawing that the



that a container closure and a venting cannula are formed fromthe
plastic tube; FIG 9is a top view of FIG 8, but drawn to a | arger
scale; FIG 10is a viewsimlar to the one in FIG 8, but the fill
I_eveI of the filling material is raised further in a second

di spl acenent step; FIG 1lis a top view of FIG 10 that corresponds
tothe viewin FIG 9; FIG 12is a viewsimlar to the one in FIG
10, where the auxiliary head jaws are shown cl osed; and the venting.
cannul W so1elons@d and severed by means of said auxil i ar§CHEEE0 IARAZAS
and FIG 13is a top viewof FIG 12 that corresponds to the viewin
FIG 11 and shows the auxiliary head jfaws in the closed position.

venting cannula 3 and, thus, the attachment point 7 are located at a point that is moved outside the

central region of the container closure 5.

FIG. 1 shows that the bottom of the container 1 is not formed flat, but rather exhibits a
convexity 9 toward the inside. When the liquid is dispensed from the container 1, it is possible to
displace the liquid from the container 1 by squeezing the bellows, so that no residual volume of -
liquid remains, because the convexity 9 forms a displacer body that compensates for the dead

length that remains when the bellows is pressed completely together.

FIGS. 4 to 13 show the sequence of the method according to the invention, which is carried
out on the basis of the known bottelpack® system, In this context, FIGS. 4 and 5 show the
container 1, which is formed from a plastic tube 13 in a blow mold 11, while filling said container
with liquid filling material 15. In this case, the movable head jaws 17 of the blow mold 11 are
located in the open position, so that the container closure has not been formed yet by these head
jaws 17 and, therefore, the container 1 is still open. FIGS. 6 and 7 show a first displacement step,
wherein a displacer plunger 19 displaces the container volume starting from the direction of the
bottom 21, so that the liquid level 23 of the filling material 15 rises to the mid-level height shown
in FIG. 6. Once again, the head jaws 17 are located in the open position, so that the top view in

FIG. 7 corresponds to the top view from FiG. 5.

It is apparent from FIGS. 5 and 7 that the closing surfaces 24 of the head jaws 17 have
semi-cylindrical recesses 25 that face each other. When the head jaws 17 are moved toward each
“other, as illustrated by the arrows in FIG. 8 and, as a result, a container closure 5 is formed from
the plastic tube 13 (see FIGS. 8 and 9), that section of the plastic tube ]3' that may be found in the
recesses 25 remains unclosed, so that the venting cannula 3, shown in FIGS. 1 and 2, is formed.
The recesses 25 are located outside the central region of the head jaws 17 (see FIGS. 5 and 7), so

that the venting cannula 3 opens, as stated, eccentrically on the container closure 5.



The invention is explained bel ow by means of the exanple of a
container 1 that is configured as a bellows and that is shown in
detail in FIGS. 1to 3. It is clear that the invention can also be
used just as advantageously for the production of containers with
snooth walls. FIGS. 1 and 2 show the container 1 in an unfinished
state, in which it is renoved froma bl ow nol di ng machi ne, so that
the venting cannula 3 is not closed and not severed fromthe

cont ai e 2mbk0%ea72 5. FIG 3 shows the finished state, iBEFUBRPZNIPHEA4S
venting cannul a 3 has been severed fromthe container closure 5 at a
wel di ng spot or attachment point 7. I is clear fromthe draw ng that
the 6 venting cannula 3 and, thus, the attachnment point 7 are

| ocated at a point that is noved outside the central region of the
cont ai ner closure 5. FIG 1 shows that the bottom of the
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When tﬂ@gﬂﬁgﬁhhaﬁﬁ 17 are noved toward each other, as illustrated by
the arrows in FIG 8 and, as a result, a container closure 5 is
formed fromthe plastic tube 13 (see FIGS. 8 and 9), that section of
the plastic tube 13 that may be found in the recesses 25 renains

uncl osed, so that the venting cannula 3, shown in FIGS. 1 and 2, is
formed. The recesses 25 are |ocated outside the central region of the
head jaws 17 (see FIGS. 5 and 7), so that the venting cannula 3
opens, as stated, eccentrically on the container closure 5. 7



FIGS. 10 and 11 illustrate a state in which a second di spl acenent
step is-carried out by neans of the displacer plunger 19 after the
formation of the container closure 5 and the venting cannula 3 while
the head jaws 17 are still closed, so that the liquid | evel 23 rises
as far as up to the vicinity of the opening region of the venting
cannula 3 inside the container closure 5 while the air flows out of
the container 1 through the venting cannula 3. As a result, the

cont ai W& 2082/08%9672actical |y free of a residual air vol ung® TfEP2011/°03245
Havi ng reached this state, the venting%cannula 3 is closed, as shown
in FIGS. 12 and 13. This closing i-s perfornmed by neans of the
auxiliary head jaws 31, which are integrated into the head jaws 17.
As shown with the nmotion arrows 33 in FIGS. 12 and 13, these
auxiliary head jaws can be noved tom&ﬁd each other. The auxiliary
head jaws 31 have wel di ng edges 35,CWai ®F performa closing and
severing action at the venting cannula 3, so that the venting cannula
3 is severed fromthe container closure 5 at the attachnent point 7.
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is displace e contal ner hrough the venting cannula (3),
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jaws (17) or the .aux 2. The nethod according to
claim1, CHQFQ@FQ?WQ E%Fﬁ3¥ﬂF#}e$£% kﬂjcannula (3) is forned in
the region of the upper end of the container closure (5). 3 The

nmet hod according to claim2, characterize at the very
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3. The method according to claim 2, characterized in that the venting cannula (3) is closed

directly at the exterior of the container closure (5) by means of the auxiliary head jaws (31).

4, The method according to claim 3, characterized in that the venting cannula (3) is severed

directly at the wall of the container closure (5) by means of the auxiliary head jaws (31).



4. The method according to claim 3, characterized in that the venting
cannula (3) is severed directly at the wall of the container closure
(5) by neans of the auxiliary head jaws (31). 9 5. The nethod
according to one of clainms 1 to 4, characterized in that the venting
cannula (3) is formed froma section of the plastic tube (13) that is
| ocated outside the central region of the container closure (5). 6.
The met hod according to one of clains 1 to 5, characterized in that
the di S0 2018898720f the contai ner volume is carried outPGHEBRHAOSL24Ay
that a convexity (9) of the bottom (21) is produced, starting from
the bottom (21) of the container into%he interior of t he contai ner
(1). 7. A device for carrying out the nethod according to one of
claims | to 6, conprising novable nold parts for form ng a contai ner
(1) froman extruded plastic tube (13), characterized in that the
Closing sur Themehooaponing hensal faiedds femreperieddt tenbe yeas cepila O)

that formth 0 i ) v, ; enti@PMRIoR of
section: of ]fsﬁ%r%‘lﬁ’? ;@W%&;[cﬁ%@%{%? 1&%%;5{?%8(2?’1{3&%31?5%?0(ct%?s)nc%%tPﬁF at | egst
one venti ngthe amtaiher @)re And that the auxiliary head jaws (31), which
can be noved relative to the main head jaws (17), can be noved into
an active position closing the venting cannula (3). 8. The device

accor dgng t Phhahba docofdid BGhebf @githsilno b hakbrattogzedtix iHat the ishipesmgnavithe
(31) are integrated into the main head quF %11).in iuéﬂ g way ;Rat
these auxi | seafajndnaalymedngarishiu in ieha i that ¢ FIVFEBHSL e bejont ()15 e
nmoved into td It | ' irRPin@f tht Neerfr @548 dontainer
not i ons of %@gw%%i%#ﬁ% gé?gkga%%gy?bg#qﬁﬂgﬁ%gg??gfaccording to claim
7 or 8, chaflacterized in that the auxiliary head jaws (31) can be
noved by neans of working cylinders (37), which are |l ocated in.the
mai n head jaws (17) and can be actuated by neans of pressurized

medi a. 7, A device for carrying out the method according to one of claims 1 to 6, comprising

movable mold parts for forming a container (1) from an extruded plastic tube (13),
characterized in that the closing surfaces (24) of the main head jaws (17) of the mold (11)
that form the container closure (5) have recesses (25) that leave a section of the plastic tube
(13) unclosed in order to form at least one venting cannula (3), and that the auxiliary head
jaws (31), which can be moved relative to the main head jaws (17), can be moved into an

active position closing the venting cannula (3).

8. The device according to claim 7, characterized in that the auxiliary head jaws (31) are
integrated into the main head jaws (17) in such a way that these auxiliary head jaws, which
penetrate the recesses (25), can be moved into the active position in the direction of the

closing motions of the main head jaws (17).

9. The device according to claim 7 or 8, characterized in that the auxiliary head jaws (31) can
be moved by means of working cylinders (37), which are located in the main head jaws

(17) and can be actuated by means of pressurized media.



10 10. An air-free container (1), which is produced according to the
met hod according to one of clains 1 to 6, by neans of the device
according to one of clains 7 to 9, said container having a closed
attachnment point (7) of a severed venting cannula (3).
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10.  An air-free container (1), which is produced according to the method according to one of
claims 1 to 6, by means of the device according to one of claims 7 to 9, said container

having a closed attachment pbint (7) of a severed venting cannula (3).



