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Description
Technical field

[0001] The present invention relates to a filling appa-
ratus for filling containers in aseptic conditions and a
method for sterilizing such apparatus.

[0002] The term "Sterilization-In-Place" (acronym SIP)
is to be intended as a sterilization method or cycle of the
internal surfaces of closed systems that avoids the dis-
assembly of the latter.

Background art

[0003] Within the field of an apparatus for filling con-
tainers, sanitization systems are known of the "dummy
bottle" type. When the apparatus is in use, the filling fluid
(e.g. a beverage or a pharmaceutical product) coming
from a supply line is sent to the dispensing nozzles. Dur-
ing filling, the dummy bottles are in a resting position
whereby they do not interfere with the corresponding noz-
Zle.

[0004] When a SIP cycle must be carried out, the dum-
my bottles are positioned below the corresponding noz-
zles. Water vapour (possibly with the addition of a steri-
lizing agent) is supplied through the supply line and dis-
pensed by the nozzles to flow into the dummy bottles
before being evacuated through specific ducts. The pas-
sage of the vapour allows sterilizing the various compo-
nents.

[0005] Apart from the variants available today, the
dummy bottle sanitization systems are structurally com-
plex and bulky in that they envisage a dummy bottle (and
relative actuation means) for each nozzle of the filler.
[0006] In addition, the components are heated due to
the flow of high-temperature water vapour (up to 120°).
For this reason, these systems envisage a cooling step
of the components, subsequent to the SIP cycle, which
is carried out by sending a cooled fluid (e.g. sterile inert
gas or air).

[0007] Furthermore, the use of water vapour requires
maintaining an overpressure with respect to the clean
chamber in which the filling is performed.

[0008] EP 3 199 488 A1 discloses a filling apparatus
in accordance with the preamble of claim 1.

Disclosure of the invention

[0009] In this context, the technical task underpinning
the present invention is to provide a filling apparatus for
filing containers in aseptic conditions and a method for
sterilizing such apparatus, which obviate the drawbacks
of the prior art cited above.

[0010] In particular, an object of the present invention
is to provide a filling apparatus for filling containers in
aseptic conditions, which is sanitized and also have a
simplified and more compact structure with respect to
the prior art.
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[0011] Anotherobjectof the presentinvention is to pro-
pose a filling apparatus for filling containers in aseptic
conditions and a method for sterilizing such apparatus,
in which there is no need to cool the components after
the execution of a SIP cycle.

[0012] The stated technical task and specified objects
are substantially achieved by a filling apparatus for filling
containers in aseptic conditions, comprising:

- atank for containing a filling fluid;

- aplurality of dispensing nozzles in fluid communica-
tion with the tank, the nozzles being located in a con-
tamination-controlled environment that is isolated
from an external environment;

- a VHP or vaporized hydrogen peroxide generator,

characterized in that it comprises at least one first VHP
supplying duct that extends from the vaporized hydrogen
peroxide generator to the tank.

[0013] Preferably, a valve is operatively active on the
first VHP supplying duct in order to establish a selective
communication between the vaporized hydrogen perox-
ide generator and the tank.

[0014] In accordance with one embodiment, the appa-
ratus comprises a second VHP supplying duct which ex-
tends from the vaporized hydrogen peroxide generator
to the contamination-controlled environment.

[0015] In accordance with one embodiment, the tank
is located externally to the contamination-controlled en-
vironment.

[0016] In accordance with another embodiment, the
tank is placed within the contamination-controlled envi-
ronment.

[0017] In particular, no dummy bottles are envisaged
in the apparatus.

[0018] In accordance with one embodiment, the appa-
ratus comprises a fixed base and a rotary carousel. The
tank and the dispensing nozzles are integral to the rotary
carousel.

[0019] In accordance with another embodiment, the
apparatus is of a linear type.

[0020] The stated technical task and specified objects
are substantially achieved by a method for sterilizing the
above described filling apparatus for filling containers in
aseptic conditions, comprising the following steps:

- generating vaporized hydrogen peroxide or VHP;

- supplying the vaporized hydrogen peroxide to a tank
of the filling apparatus;

- distributing the vaporized hydrogen peroxide from
the tank to dispensing nozzles of the filling appara-
tus;

- dispensing the vaporized hydrogen peroxide by
means of the dispensing nozzles.

[0021] Preferably, the step of generating the vaporized
hydrogen peroxide is carried out externally to the con-
tamination-controlled environment.
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[0022] Preferably, no other compound is supplied to
the tank during the step of supplying the vaporized hy-
drogen peroxide to the tank.

[0023] Preferably, the temperature of the generated
vaporized hydrogen peroxide is comprised between
50°C and 100°C.

[0024] More preferably, the temperature of such va-
porized hydrogen peroxide is comprised between 70°C
and 80°C.

[0025] Preferably, the pressure of the generated va-
porized hydrogen peroxide is comprised between 100
mbar and 1 bar.

[0026] More preferably, the pressure of this vaporized
hydrogen peroxide is comprised between 200 mbar and
300 mbar.

Brief description of drawings

[0027] Further characteristics and advantages of the
present invention will more fully emerge from the indic-
ative, and therefore non-limiting, description of a pre-
ferred but not exclusive embodiment of a filling apparatus
for filling containers in aseptic conditions and a method
for sterilizing such apparatus, asillustrated in the accom-
panying drawings, in which:

- figure 1 schematically illustrates a first embodiment
of a filling apparatus for filling containers in aseptic
conditions, according to the present invention;

- figure 2 schematically illustrates a second embodi-
ment of the apparatus of figure 1, according to the
present invention. The reference number 1 is used
to indicate afilling apparatus forfilling containers 100
in aseptic conditions.

Detailed description of preferred embodiments of the
invention

[0028] In particular, the containers 100 are made of a
thermoplastic material, for example PET or HDPE.
[0029] The filling apparatus 1 comprises:

- atank 2 for afilling fluid;
- aplurality of dispensing nozzles 3 in fluid communi-
cation with the tank 2.

[0030] For example, the filling fluid is a beverage or a
pharmaceutical compound. In certain cases, the filling
fluid could contain solid pieces. For example, these solid
pieces can be pieces of fruit or vegetables, or grains, or
legumes, or dried fruit.

[0031] The dispensing nozzles 3 are located in a con-
tamination-controlled environment 4 that is isolated from
an external environment 5.

[0032] The contamination-controlled environment 4 is
isolated, i.e. physically separated, with respect to the ex-
ternal (contaminated) environment 5 through anisolation
device 6. Such isolation device is not the subject matter
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of the present invention, therefore it will not be further
described. By way of example, an isolation device similar
to that described and illustrated in patent EP2246176
can be used.

[0033] The tank 2 can be located outside of the con-
tamination-controlled environment 4 (see figure 1) or in-
side such environment (see figure 2).

[0034] In the embodiment described herein, the filling
apparatus 1 is preferably of the rotary carousel type.
[0035] Such filling apparatus 1 comprises a fixed base
and arotary carousel. The tank 2 isintegral with the rotary
carousel and in fluid communication with a rotary distrib-
utor from which the supply ducts of the dispensing noz-
Zles 3 depart.

[0036] In an alternative embodiment (not shown), the
filling apparatus 1 is of the linear type.

[0037] The filling apparatus 1 comprises a vaporized
hydrogen peroxide generator indicated with the number
11.

[0038] Vaporized hydrogen peroxide is usually denot-
ed by the abbreviation VHP, therefore the generator 11
is briefly indicated in the following description as "VHP
generator". The VHP generator is located in the external
environment 5.

[0039] Originally, a first VHP supplying duct 12 (here-
inafter briefly indicated as "first duct") puts the VHP gen-
erator 11 in fluid communication with the tank 2. At least
one valve 13 is operatively active on the first duct 12 in
order to establish a selective communication between
the VHP generator 11 and the tank 2.

[0040] Preferably, a second VHP supplying duct 14
(hereinafter briefly indicated as "second duct") starts from
the VHP generator 11 and opens into the contamination-
controlled environment 4. This second duct 14 thus de-
fines an additional path for the VHP without passing
through the tank 2.

[0041] More preferably, other ducts (not shown) are
present that convey the VHP from the VHP generator 11
to the contamination-controlled environment 4.

[0042] The operation of the filling apparatus in aseptic
conditions is described here below, as well as the method
for sterilizing such an apparatus, in accordance with the
present invention.

[0043] When the filling apparatus 1 is in operation, i.e.
it is performing the filling of the containers 100, the latter
are located below the dispensing nozzles 3 which receive
the filling fluid from the tank 2 through the rotary carousel
9.

[0044] In this case, the valve 13 is closed, therefore
the flow of VHP is interrupted from the VHP generator
11 to the tank 2.

[0045] When the tank 2 has been emptied of all the
filling fluid, a SIP cycle is generally run. In this case, the
valve 13 opens that enables the fluid communication be-
tween the VHP generator 11 and the tank 2 through the
first duct 12.

[0046] The dispensing nozzles 3 are in an open con-
figuration, thus they dispense the VHP coming from the
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tank 2.

[0047] Throughout the step wherein the tank 2 is sup-
plied with VHP, no other compound is introduced. In par-
ticular, water vapour is not introduced.

[0048] Additional VHP can possibly be introduced di-
rectly into the contamination-controlled environment 4
through the second duct 14.

[0049] Once the SIP cycle has ended, the valve 13 is
closed again, the tank 2 is supplied again with the filling
fluid and the normal operation of the apparatus resumes.
[0050] From the above description, the characteristics
of the filling apparatus for filling containers in aseptic con-
ditions and the method for sterilizing such apparatus, ac-
cording to the present invention, are clear, as are the
advantages.

[0051] In particular, the SIP cycles are carried out by
introducing only VHP and not water vapour into the tank
of the filling apparatus. Since the temperature of the VHP
is approximately 70°-80°C, there is no longer a need to
cool the components crossed by VHP (as instead oc-
curred in the solutions using water vapour).

[0052] Finally, the pressures involved during SIP cy-
cles with only VHP are very low (about 200-300 mbar),
for which the components are less subject to wear and
a tank with walls of reduced thickness can be used, with
obvious advantages in terms of weight and thermal effi-
ciency.

[0053] The presence of other ducts that supply the
VHP to the contamination-controlled environment (with-
out passing through the tank) allow speeding up the SIP
cycle.

[0054] Finally, the solution proposed herein does not
use dummy bottles, thus its structure is simpler and more
compact compared to the known solutions.

Claims

1. Filling apparatus (1) for filling containers (100) in
aseptic conditions, comprising:

a tank (2) for containing a filling fluid;

a plurality of dispensing nozzles (3) in fluid com-
munication with said tank (2), said nozzles (3)
being located in a contamination-controlled en-
vironment (4) that is isolated from an external
environment (5);

a VHP or vaporized hydrogen peroxide gener-
ator (11),

characterized in that it comprises at least one
first VHP supplying duct (12) that goes from the
VHP generator (11) to said tank (2).

2. Filling apparatus (1) according to claim 1, further
comprising a valve (13) that is operatively active on
saidfirst VHP supplying duct(12) in order to establish
a selective communication between the VHP gener-
ator (11) and the tank (2).
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3.

10.

1.

12.

13.

14.

15.

Filling apparatus (1) according to claim 1 or 2, further
comprising a second VHP supplying duct (14) that
goes from the VHP generator (11) to said contami-
nation-controlled environment (4).

Filling apparatus (1) according to any of the preced-
ing claims, wherein the tank (2) is located externally
to said contamination-controlled environment (4).

Filling apparatus (1) according to any of the claims
1 to 3, wherein the tank (2) is located within said
contamination-controlled environment (4).

Filling apparatus (1) according to any of the preced-
ing claims, where no dummy bottles are present.

Filling apparatus (1) according to any of the preced-
ing claims, comprising a fixed base and a rotary car-
ousel, said tank (2) and said dispensing nozzles (3)
being integral to the rotary carousel.

Filling apparatus (1) according to any of the claims
1 to 6, characterized in that it is of the linear type.

Method for sterilizing a filling apparatus (1) for filling
containers (100) in aseptic conditions according to
any of the preceding claims, comprising the steps of:

generating vaporized hydrogen peroxide or
VHP;

supplying the VHP to the tank (2) of the filling
apparatus (1);

distributing the VHP from the tank (2) to the dis-
pensing nozzles (3);

dispensing the VHP by means of said dispens-
ing nozzles (3).

Method according to claim 9, wherein the step of
generating VHP is carried out externally to the con-
tamination-controlled environment (4).

Method according to claim 9 or 10, wherein no other
compound is supplied to the tank (2) during the step
of supplying the VHP to said tank (2).

Method according to any of the claims 9 to 11, where-
in the temperature of the generated VHP is com-
prised between 50°C and 100°C.

Method according to claim 12, wherein the temper-
ature of the generated VHP is comprised between
70°C and 80°C.

Method according to any of the claims 9 to 13, where-
in the pressure of the generated VHP is comprised

between 100 mbar and 1 bar.

Method according to claim 14, wherein the pressure
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of the generated VHP is comprised between 200
mbar and 300 mbar.

Patentanspriiche

Fillvorrichtung (1) zum Fillen von Behaltern (100)
unter aseptischen Bedingungen, umfassend:

einen Tank (2) zum Aufnehmen einer Fullflis-
sigkeit;

eine Vielzahl von Abgabedusen (3) in Fluidkom-
munikation mit dem Tank (2), wobei die Disen
(3) in einer kontaminationskontrollierten Umge-
bung (4) angeordnet sind, die von einer dulieren
Umgebung (5) isoliert ist;

einen VHP- oder verdampften Wasserstoffper-
oxidgenerator (11),

dadurch gekennzeichnet, dass sie mindes-
tens eine erste VHP-Zufiihrleitung (12) umfasst,
die vom VHP-Generator (11) zum Tank (2) ver-
lauft.

Fillvorrichtung (1) nach Anspruch 1, ferner umfas-
send ein Ventil (13), das an der ersten VHP-Zufiihr-
leitung (12) betriebswirksam aktiv ist, um eine selek-
tive Verbindung zwischen dem VHP-Generator (11)
und dem Tank (2) herzustellen.

Fillvorrichtung (1) nach Anspruch 1 oder 2, ferner
umfassend eine zweite VHP-Zuflhrleitung (14), die
vom VHP-Generator (11) zur kontaminationskont-
rollierten Umgebung (4) verlauft.

Fillvorrichtung (1) nach einem der vorhergehenden
Anspriiche, wobei sich der Tank (2) auBerhalb der
kontaminationskontrollierten Umgebung (4) befin-
det.

Fillvorrichtung (1) nach einem der Anspriiche 1 bis
3, wobei sich der Tank (2) innerhalb der kontamina-
tionskontrollierten Umgebung (4) befindet.

Fillvorrichtung (1) nach einem der vorhergehenden
Anspriiche, wobei keine Dummy-Flaschen vorhan-
den sind.

Fillvorrichtung (1) nach einem der vorhergehenden
Anspriche, umfassend eine feste Basis und ein
Drehkarussell, wobei der Tank (2) und die Abgabe-
disen (3) einstiickig mit dem Drehkarussell sind.

Fillvorrichtung (1) nach einem der Anspriiche 1 bis
6, dadurch gekennzeichnet, dass sie vom linearen
Typ ist.

Verfahren zum Sterilisieren einer Fullvorrichtung (1)
zum Fillen von Behaltern (100) unter aseptischen
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10.

1.

12.

13.

14.

15.

Bedingungen nach einem der vorhergehenden An-
spriiche, umfassend die Schritte:

Erzeugen von verdampftem Wasserstoffpero-
xid oder VHP;

Zufuhren des VHP zum Tank (2) der Fiillvorrich-
tung (1);

Verteilen des VHP aus dem Tank (2) zu den
Abgabediisen (3);

Abgeben des VHP mittels der Abgabeduisen (3).

Verfahren nach Anspruch 9, wobei der Schritt zum
Erzeugen von VHP auferhalb der kontaminations-
kontrollierten Umgebung (4) ausgefihrt wird.

Verfahren nach Anspruch 9 oder 10, wobei dem
Tank (2) wahrend des Schritts zum Zuflihren des
VHP zum Tank (2) keine andere Verbindung zuge-
fuhrt wird.

Verfahren nach einem der Anspriiche 9 bis 11, wobei
die Temperatur des erzeugten VHP zwischen 50 °C
und 100 °C liegt.

Verfahren nach Anspruch 12, wobei die Temperatur
des erzeugten VHP zwischen 70 °C und 80 °C liegt.

Verfahren nach einem der Anspriiche 9 bis 13, wobei
der Druck des erzeugten VHP zwischen 100 mbar
und 1 bar liegt.

Verfahren nach Anspruch 14, wobei der Druck des
erzeugten VHP zwischen 200 mbar und 300 mbar
liegt.

Revendications

1.

2,

Appareil de remplissage (1) pour remplir des réci-
pients (100) dans des conditions aseptiques,
comprenant :

un réservoir (2) servant a contenir un fluide de
remplissage ;

une pluralité de buses de distribution (3) en com-
munication fluidique avec ledit réservoir (2), les-
dites buses (3) étant situées dans un environ-
nementa contamination contrélée (4) étantisolé
d’un environnement extérieur (5) ;

un générateur (11) de PHV ou peroxyde d’hy-
drogene vaporisé,

caractérisé en ce qu’il comprend au moins un
premier conduit d’alimentation (12) en PHV al-
lant du générateur (11) de PHV audit réservoir

(2).

Appareil de remplissage (1) selon la revendication
1, comprenant de plus une valve (13) étant active
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de maniére fonctionnelle sur ledit premier conduit
d’alimentation (12) en PHV afin d'établir une com-
munication sélective entre le générateur (11) de PHV
et le réservoir (2).

Appareil de remplissage (1) selon la revendication
1 ou 2, comprenant de plus un second conduit d’ali-
mentation (14) en PHV allant du générateur (11) de
PHV audit environnement a contamination contrélée

(4).

Appareil de remplissage (1) selon I'une quelconque
des revendications précédentes, dans lequel le ré-
servoir (2) estsitué a I'extérieur dudit environnement
a contamination controlée (4).

Appareil de remplissage (1) selon I'une quelconque
des revendications 1 a 3, dans lequel le réservoir (2)
est situé a lintérieur dudit environnement a conta-
mination contrélée (4).

Appareil de remplissage (1) selon I'une quelconque
des revendications précédentes, ou aucune fausse
bouteille n’est présente.

Appareil de remplissage (1) selon I'une quelconque
des revendications précédentes, comprenant une
base fixe et un carrousel rotatif, ledit réservoir (2) et
lesdites buses de distribution (3) étant solidaires du
carrousel rotatif.

Appareil de remplissage (1) selon I'une quelconque
desrevendications 1 a 6, caractérisé en ce qu’il est
de type linéaire.

Procédé de stérilisation d’'un appareil de remplissa-
ge (1) pour remplir des récipients (100) dans des
conditions aseptiques selon I'une quelconque des
revendications précédentes, comprenant les étapes
de:

générer du peroxyde d’hydrogéne vaporisé ou
PHV ;

fournir le PHV au réservoir (2) de I'appareil de
remplissage (1) ;

distribuer le PHV du réservoir (2) aux buses de
distribution (3) ;

distribuer le PHV au moyen desdites buses de
distribution (3).

Procédé selon larevendication 9, danslequel I'étape
de génération de PHV est exécutée a I'extérieur de
I'environnement a contamination contrélée (4).

Procédé selon la revendication 9 ou 10, dans lequel
aucun autre composé n’est fourni au réservoir (2)
pendant I'étape de fourniture du PHV audit réservoir

@).
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12.

13.

14.

15.

Procédé selon I'une quelconque des revendications
9 a 11, dans lequel la température du PHV généré
est comprise entre 50 et 100 °C.

Procédé selon la revendication 12, dans lequel la
température du PHV généré est comprise entre 70
et 80 °C.

Procédé selon I'une quelconque des revendications
9 a 13, dans lequel la pression du PHV généré est
comprise entre 100 mbar et 1 bar.

Procédé selon la revendication 14, dans lequel la
pression du PHV généré est comprise entre 200
mbar et 300 mbar.
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