EP 3 825 239 A2

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
26.05.2021 Bulletin 2021/21

(21) Application number: 20205514.1

(22) Date of filing: 03.11.2020

(11) EP 3 825 239 A2

EUROPEAN PATENT APPLICATION

(51) IntCl.:
B65B 9/04 (2006.01)
B65B 55/02 (2006.01)

B65B 31/02 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
KH MA MD TN

(30) Priority: 21.11.2019 1T 201900021762

(71) Applicant: Martelli, Davide
4056 Basilea (CH)

(72) Inventor: Martelli, Davide
4056 Basilea (CH)

(74) Representative: Modiano, Micaela Nadia
Modiano & Partners
Via Meravigli, 16
20123 Milano (IT)

(54)
BIOCIDAL PRODUCTS AND THE LIKE

(57) A packaging system (1) for pharmaceutical
products, chemical products, biocidal products and the
like, which comprise a forming station (2) for a continuous
sheet (3) provided with a plurality of receptacles, an as-
sembly (5) for depositing pre-dosed rations of pharma-
ceutical products, chemical products, biocidal products
and the like inside each receptacle, an apparatus (6) for
coupling a film to a surface of the sheet (3) in order to
close the receptacles, and a cutting unit (7) for cutting
the sheet (3a) closed by the film according to specific
formats.

PACKAGING SYSTEM FOR PHARMACEUTICAL PRODUCTS, CHEMICAL PRODUCTS,

The assembly (5) for depositing pre-dosed rations
of pharmaceutical products, chemical products, biocidal
products and the like inside each receptacle and the ap-
paratus (6) for coupling a film on a surface of the sheet
(3) in order to close the receptacles are contained inside
a clean room (9) with a controlled atmosphere. At least
one apparatus chosen from the forming station (2) for a
continuous sheet (3) provided with a plurality of recepta-
cles and the cutting unit (7) for cutting the sheet closed
by the film (3a) according to specific formats faces toward
and is proximate to the clean room (9), outside it.
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Description

[0001] The present invention relates to a packaging
system for pharmaceutical products, chemical products,
biocidal products and the like.

[0002] Some types of products in the pharmaceutical
sector (but also some biocidal products and even, in gen-
eral, several types of chemical products) need to be pack-
aged separately for the purpose of preventing contami-
nation phenomena.

[0003] In particularitis known to use packaging in blis-
ter packs of capsules, pastilles and tablets (generically
of small solid blocks, pre-dosed with product) and/or of
discrete quantities of powders in order to make it possible
to separate each individual element from the others
present in the same package.

[0004] Blister packs are sheets (generally made of pol-
ymeric or metallic or composite material) provided with
a plurality of receptacles distributed on their surface;
each receptacle is designed to accommodate an individ-
ual element (pastille, pill, tablet, generic solid block); the
sheet of receptacles is covered with a closing sheet that
also hermetically closes each receptacle and its contents
(i.e. the pastille, pill, tablet and/or the generic solid block).
[0005] The packaging operations (thermo-forming of
the receptacles on the sheet, insertion of the respective
individual elementinto each receptacle, hermetic closure
via the respective sheet, and cutting to format of each
blister pack) must be carried out in a protected and seg-
regated environment known, in the sector, as a "clean
room".

[0006] Inthese rooms, by virtue of specific methods of
controlling and conditioning the atmosphere, an extreme-
ly low content of microparticles of dust in suspension can
be achieved.

[0007] Furthermore it should be noted that the phar-
maceutical industry (and in general all of the chemical
industry) has developed increasingly powerful active in-
gredients and laboratory products that require very care-
ful handling in order to prevent intoxication of the oper-
ators responsible for the production and the packaging
thereof.

[0008] The adoption of isolated environments and of
clean rooms therefore constitutes a solution to this addi-
tional type of problems as well (necessary to protect the
operators responsible for production and packaging).
[0009] Providing, installing and maintaining a clean
room in service all have very high costs which are directly
proportional to the dimensions of the clean room.
[0010] Furthermore, any malfunction of the machines
located inside the clean room implies shutting down pro-
duction and discarding the production queue.

[0011] To resolve the malfunction, itis then necessary
for the technical assistance staff to enter the clean room
(with consequent contamination thereof and of all the
semi-finished products contained in it) and subsequently
to perform a step of remediation of the internal atmos-
phere before restarting production.
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[0012] The aim of the present invention is to solve the
abovementioned drawbacks, by providing a packaging
system for pharmaceutical products, chemical products,
biocidal products and the like that makes it possible to
reduce the costs of providing, installing and maintaining
the respective clean room.

[0013] Within this aim, an object of the invention is to
provide a packaging system for pharmaceutical prod-
ucts, chemical products, biocidal products and the like
that facilitates the operations of ordinary and extraordi-
nary maintenance of the machines that constitute it.
[0014] Another object of the invention is to provide a
packaging system for pharmaceutical products, chemical
products, biocidal products and the like that minimizes
the effects of a machine shutdown caused by a malfunc-
tion.

[0015] Another object of the invention is to provide a
packaging system for pharmaceutical products, chemical
products, biocidal products and the like that makes it pos-
sible to preserve and use the production queue, when a
malfunction occurs.

[0016] Anotherobjectof the presentinvention is to pro-
vide a packaging system for pharmaceutical products,
chemical products, biocidal products and the like that is
low cost, easily and practically implemented and safe in
use.

[0017] This aim and these and other objects which will
become better apparent hereinafter are achieved by a
packaging system for pharmaceutical products, chemical
products, biocidal products and the like, of the type com-
prising a forming station for a continuous sheet provided
with a plurality of receptacles, an assembly for depositing
pre-dosed rations of pharmaceutical products, chemical
products, biocidal products and the like inside each re-
ceptacle, an apparatus for coupling a film to a surface of
said sheetin orderto close said receptacles, and a cutting
unit for cutting said sheet closed by said film according
to specific formats, characterized in that said assembly
for depositing pre-dosed rations of pharmaceutical prod-
ucts, chemical products, biocidal products and the like
inside each receptacle and said apparatus for coupling
a film to a surface of said sheet in order to close said
receptacles are contained within a clean room with a con-
trolled atmosphere; at least one apparatus chosen from
said forming station for a continuous sheet provided with
a plurality of receptacles and said cutting unit for cutting
said sheet closed by said film according to specific for-
mats faces toward and is proximate to said clean room,
outside it.

[0018] Further characteristics and advantages of the
invention will become more apparent from the detailed
description that follows of a preferred, but not exclusive,
embodiment of the packaging system for pharmaceutical
products, chemical products, biocidal products and the
like according to the invention, which is illustrated by way
of non-limiting example in the accompanying drawings
wherein:
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Figure 1 is a schematic front view of a first embodi-
ment of the packaging system for pharmaceutical
products, chemical products, biocidal products and
the like according to the invention;

Figure 2 is a schematic view from above of the sys-
tem of Figure 1;

Figure 3 is a schematic front view of a second em-
bodiment of the packaging system for pharmaceuti-
cal products, chemical products, biocidal products
and the like according to the invention;

Figure 4 is a schematic view from above of the sys-
tem of Figure 3.

[0019] With reference to the figures, the reference nu-
meral 1 generally designates a packaging system for
pharmaceutical products, chemical products, biocidal
products and the like.

[0020] The packaging system 1 comprises a forming
station 2 for a continuous sheet provided with a plurality
of receptacles.

[0021] In particular the station 2 comprises a spool on
which a ribbon 4 is gathered which is entrained toward
an operating area where it is subjected to deformation
(through the application of thermal and/or mechanical
stresses and/or combinations thereof) in order to provide
a plurality of distributed receptacles and form the contin-
uous sheet provided with receptacles.

[0022] The system 1 further comprises an assembly 5
for depositing pre-dosed rations of pharmaceutical prod-
ucts, chemical products, biocidal products and the like
into each receptacle of the sheet.

[0023] Thedeposition ofthe rations (i.e. capsules, pas-
tilles, tablets, pills and other discrete elements and/or
powders of any form and/or granulometry) into the re-
ceptacles can be achieved solely by falling (gravity) or
by using methods that are more precise and complex (for
example through means for picking and placing, in use
in the sector).

[0024] The system 1 further comprises an apparatus
6 for coupling a film on a surface of the sheet 3 in order
to close the receptacles.

[0025] Downstream of the system 1 there is a cutting
unit 7 for cutting the stratified combination 8 constituted
by the sheet 7 closed by the respective film so as to con-
tain and segregate the rations in the receptacles.
[0026] The cutting operations executed by the unit 7
will be such as to generate individual packages (blister
packs) that have specific predefined and standardized
formats.

[0027] According to the invention, the assembly 5 (de-
signed to deposit the pre-dosed rations of pharmaceuti-
cal products, chemical products, biocidal products and
the like into each receptacle) and the apparatus 6 (which
carries out the coupling of the film on a surface of the
sheet in order to close the receptacles) are contained
inside a clean room 9 with a controlled atmosphere.
[0028] In such context, the system 1 according to the
invention advantageously entails that at least one appa-
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ratus chosen from the forming station 2 and the cutting
unit 7 can face toward and be proximate to the clean
room 9, but outside it.

[0029] Such architecture of the system 1 is particularly
advantageous and innovative because it makes it possi-
ble to execute all the necessary operations to handle
pharmaceutical products, chemical products, biocidal
products and the like inside the clean room 9 (therefore
isolating these products from the outside environment
with consequent elimination of all risks of contamination
thereof and of intoxication of the operators responsible
for conducting and controlling the system), while mini-
mizing the dimensions of the clean room 9 itself, since
the forming station 2 and/or the cutting unit 7 will be lo-
cated outside the chamber 9.

[0030] In traditional systems the forming station 2 and
the cutting unit 7 are located inside the clean room 9 and
therefore the clean room must have a volume that is suf-
ficient to accommodate them.

[0031] Clearly the maintenance of the controlled at-
mosphere inside the clean room 9 (of small dimensions)
of the system 1 according to the invention will be simpler
than with traditional systems, in which the large dimen-
sions of the respective clean rooms require complicated
and expensive (also in terms of running costs) methods
of controlling and managing the internal atmosphere.
[0032] Furthermore, the arrangement of the station 1
or of the unit 7 (or of both) outside the clean room 9
reduces the probability of having to intervene for main-
tenance operations inside the clean room 9 itself.
[0033] In fact the clean room 9 accommodates only
the assembly 5 for depositing pre-dosed rations of phar-
maceutical products, chemical products, biocidal prod-
ucts and the like and the apparatus for coupling the film
6 for closing (optionally also the forming station 2), thus
reducing the risk that the portion of the system in which
the malfunction occurs could be inside the clean room 9.
[0034] In addition the cutting unit 7 is certainly the por-
tion of the system that requires the most frequent main-
tenance, since the cutting means can be subject to wear
and tear and therefore these means need to be replaced
and/or restored.

[0035] Itshould be noted that, if the station 2 is outside
of the clean room 9, such clean room 9 will conveniently
comprise atleast one respective opening 10 for the entry
of the sheet provided with receptacles 3.

[0036] In order to ensure the correct control of the at-
mosphere inside the clean room 9, an internal pressure
is established in the chamber 9 which is greater than the
pressure of the outside environment, in order to prevent
the entry of contaminants at the point of entry of the sheet
3.

[0037] If the cutting unit 7 is located outside the clean
room 9, then it will conveniently comprise at least one
passage opening 11 for the exit of the sheet 3a closed
by the film.

[0038] Inthiscasetoo,the atmosphereinside the clean
room 9 will be positively maintained at a pressure greater
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than that of the outside environment in order to prevent
the entry of contaminants at the point of exit of the closed
sheet 3a.

[0039] With particular reference to an embodiment of
undoubted practical and applicative interest, upstream
of the cutting unit 7 a spool can be installed for winding
the closed sheet 3a.

[0040] In this manner it will be possible to execute the
collection of the closed sheet 3a at steps involving inter-
ruptions of operation, malfunctions and/or breakdowns
of the cutting unit 7.

[0041] This means that, even after a malfunction of the
cutting unit (which occurs during production) it will be
possible to not interrupt production and to store the
closed sheet 3a in the aforementioned spool and to then
proceed later (once the cutting unit 7 has been restored)
to subdivide the closed sheet 3a into single packages
(blister packs) even while the part of the system 1 that is
upstream is switched off.

[0042] Itis convenient to note that the cutting unit 7 will
profitably comprise, downstream, at least one container
12 for collecting processing waste, such as defective
packages (blister packs), offcuts and the like.

[0043] The unit7 will further comprise, atits exit, means
for transferring the correctly manufactured packages
(blister packs) of predefined format to further work ma-
chines that are adapted for storage or for secondary
packaging or for other operating steps.

[0044] As already mentioned above, the clean room 9
will positively have an internal volume that is appreciably
smaller than that provided in traditional systems and sub-
stantially linked to the encumbrances of the group con-
stituted by the forming station 2, by the assembly for dep-
osition 5 and by the apparatus for coupling 6: keeping
the cutting unit 7 outside will therefore make it possible
to carry out operations to maintain it without contaminat-
ing anything inside the clean room 9.

[0045] With particular reference to an additional em-
bodiment of undoubted applicative interest, the clean
room 9 can have an internal volume that is much smaller
than in traditional systems and substantially linked to the
encumbrances of the group constituted by the assembly
5 for deposition and by the apparatus 6 for coupling.
[0046] In this second case, also keeping the forming
station 2 outside will contribute to reducing the risk of
malfunction and to minimizing the internal volume of the
clean room 9.

[0047] The forming station 2 for a continuous sheet
provided with a plurality of receptacles can conveniently
be accommodated inside a second room 13 with a con-
trolled atmosphere, which is separate from the clean
room 9.

[0048] The second room 13 can also circulate purified
air similar to the clean room 9 and in this case the ad-
vantage of subdividing the various parts of the system 1
into two similar (but smaller) chambers lies in the possi-
bility of carrying out targeted maintenance interventions,
excluding the possibility of contaminating all parts of the
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system 1. Furthermore the rooms of small dimensions
have generally lower production and installation costs,
not least due to the greater ease of transporting smaller
components that precedes their installation.

[0049] The possibility is not ruled out that the second
room 13 can have a less rigorous control of the atmos-
phere with respect to the control maintained in the clean
room 9 and this will determine a further reduction in the
running costs with respect to traditional systems.
[0050] It should furthermore be noted that the assem-
bly 5 for depositing pre-dosed rations of pharmaceutical
products, chemical products, biocidal products and the
like can advantageously comprise an upper hopper 14
for the temporary accommodation of a plurality of rations
(to be inserted subsequently into the receptacles) and a
distribution and dispensing element 15, which is provided
with means for delivering at least one block inside a re-
spective receptacle.

[0051] It should be noted that the clean room 9 and the
second room 13 with a controlled atmosphere can prof-
itably comprise a respective forced ventilation circuit for
establishing a laminar air flow directed from the top of
the room 9, 13 to the floor thereof, so as to ensure that
no deposits of dust and/or contamination can occur.
[0052] Along the forced ventilation circuit there will be
adapted filters which will be adapted to eliminate particles
and dust.

[0053] The arrangement of the format cutting unit 7 for
the packages further makes it possible to arrange the
boxing machines (for the secondary packaging) down-
stream of the system 1, without it being necessary to also
install these in an area with a controlled atmosphere, as
happens in some implementation solutions in the back-
ground art.

[0054] This contrivance ensures a considerable con-
tainment of the production costs of the end product (i.e.
the packages (blister packs) conveniently accommodat-
ed inside a respective box).

[0055] Advantageously the present invention solves
the abovementioned problems, by providing a packaging
system 1 for pharmaceutical products, chemical prod-
ucts, biocidal products and the like that makes it possible
to reduce the costs of providing, installing and maintain-
ing the related clean room 9.

[0056] By providing a clean room 9 of smaller dimen-
sions, it is evident that it will have lower production, in-
stallation and running costs than traditional systems: the
system 1 according to the invention in any case ensures
thatlevels of safety against contamination of the products
being packaged and levels of protection of staff from risk
of intoxication are kept at least analogous to (and poten-
tially much higher than) those of the traditional systems.
[0057] Conveniently the system 1 facilitates the oper-
ations of ordinary and extraordinary maintenance of the
machines that constitute it.

[0058] In fact all maintenance interventions that need
to be carried out on machines that are located outside
the clean room 9 will not require remediation operations
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of the atmosphere inside the chamber 9, and are there-
fore more rapid and less expensive than the operations
currently required in systems of the conventional type.
[0059] Usefully the system 1 minimizes the effects of
machine shutdowns caused by a malfunction.

[0060] In the event of malfunction of the cutting unit 7,
it will in fact be possible to collect the closed sheet 3ain
the abovementioned storage spool without interrupting
the packaging operations: it will be possible to proceed
with the operations to cut the packages (blister packs) at
a later time.

[0061] Profitably the system 1 according to the inven-
tion makes it possible to preserve and use the production
queue, when a malfunction occurs.

[0062] Such advantage is particularly important when
it is considered that by contrast, in systems according to
the known art, it is generally necessary to discard the
entire production queue in the event of a malfunction.
[0063] The system 1 according to the invention there-
fore makes it possible to reduce the packaging opera-
tions inside the clean room 9 (in a protected atmosphere)
to those strictly necessary for the protection of the prod-
uct, by separating the operations to the point where the
operations in direct contact with the product to be pack-
aged can be isolated. In this manner the clean room 9 is
optimized for just the operations necessary and the por-
tion of the system 1 to be enclosed in a protective atmos-
phere is shorter than in traditional systems.

[0064] It should be pointed out that the passage be-
tween the clean room 9 and the non-aseptic room (i.e.
where the cutting unit 7 is located) is better controlled
and controllable because it is simpler to manage a con-
tinuous closed sheet 3a than it is to manage a plurality
of individual packages (blister packs) that are laterally
adjacent and aligned. In fact, by exiting only with a con-
tinuous closed sheet 3a from the clean room 9 it is much
simpler to obtain the separation of the primary packaging
area from the secondary packaging area.

[0065] Furthermore the flows that bring the products
into the clean room 9 and the flow that brings the contin-
uous closed sheet 3a of the packaged product outside
are unidirectional and do not require any dedicated me-
chanical conveyance element (i.e. no belt, chain or any
feeder is needed) which if present would pass from the
controlled area to the uncontrolled area and vice versa
with each operation cycle. By separating the cutting unit
7 from the clean room 9, the passage will occur of only
the continuous closed (and therefore protected) sheet 3a
and, at the same time, the risks for the operators of the
other areas of production will be eliminated. In addition
to the cutting unit 7, the feeding of the sheet 3 and the
associated thermoforming (carried out in the station 2)
can also be separated (therefore carried out outside the
clean room 9).

[0066] The possibility is also not ruled out of carrying
out optional initial processes to print and/or encode the
covering film outside the clean room, since only its cou-
pling to the sheet 3 needs to be carried out inside the
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clean room 9 by the assembly 6.

[0067] Positively the present invention makes it possi-
ble to provide a packaging system 1 that is easily and
practically implemented and which is low-cost: the char-
acteristics highlighted make the assembly 1 according
to the invention an innovation that is certain to be safe in
use.

[0068] The invention, thus conceived, is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims. Moreover, all
the details may be substituted by other, technically equiv-
alent elements.

[0069] Inthe embodiments illustrated, individual char-
acteristics shown in relation to specific examples may in
reality be interchanged with other, different characteris-
tics, existing in other embodiments.

[0070] In practice, the materials employed, as well as
the dimensions, may be any according to requirements
and to the state of the art.

[0071] Thedisclosuresin Italian Patent Application No.
102019000021762 from which this application claims pri-
ority are incorporated herein by reference.

[0072] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A packaging system for pharmaceutical products,
chemical products, biocidal products and the like, of
the type comprising a forming station (2) for a con-
tinuous sheet (3) provided with a plurality of recep-
tacles, an assembly (5) for depositing pre-dosed ra-
tions of pharmaceutical products, chemical prod-
ucts, biocidal products and the like inside each re-
ceptacle, an apparatus (6) for coupling a film on a
surface of said sheet (3) in order to close said recep-
tacles, and a cutting unit (7) for cutting said sheet
(3a) closed by said film according to specific formats,
characterized in that:

- said assembly (5) for depositing pre-dosed ra-
tions of pharmaceutical products, chemical
products, biocidal products and the like inside
each receptacle and said apparatus (6) for cou-
pling a film to a surface of said sheet (3) in order
to close said receptacles are contained within a
clean room (9) with a controlled atmosphere;

- at least one apparatus chosen from said form-
ing station (2) for a continuous sheet (3) provid-
ed with a plurality of receptacles and said cutting
unit (7) for cutting said sheet (3a) closed by said
film according to specific formats faces toward
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and is proximate to said clean room (9), outside
it.

The packaging system according to claim 1, char-
acterized in that said clean room (9) comprises at
least one respective opening (10) for the entry of
said sheet (3) provided with receptacles, the atmos-
phere inside said clean room (9) being at a higher
pressure than the outside environment in order to
prevent the entry of contaminants at the point of entry
of said sheet (3).

The packaging system according to 1, character-
ized in that said clean room (9) comprises at least
one passage opening (11) for the exit of said sheet
(3a) closed by said film, the atmosphere inside said
clean room (9) being at a higher pressure than the
outside environment in order to avoid the entry of
contaminants at the point of exit of said closed sheet
(3a).

The packaging system according to claim 1, char-
acterized in that upstream of said cutting unit (7)
for cutting said closed sheet (3a) it is possible to in-
stall a spool for winding said sheet closed by said
film (3a), which is designed to collect said sheet
closed by said film (3a) at steps involving interrup-
tions of operation, malfunctions and/or breakdowns
of said cutting unit (7).

The packaging system according to claim 1, char-
acterized in that said cutting unit (7) comprises
downstream at least one container (12) for collecting
processing waste, such as defective packages (blis-
ter packs), offcuts and the like, said unit (7) compris-
ing means for transferring the correctly manufac-
tured packages (blister packs) of predefined format
toward further work machines.

The packaging system according to claim 1, char-
acterized in that said clean room (9) has an internal
volume that is substantially complementary to the
space occupations of the assembly constituted by
said forming station (2) for a continuous sheet (3)
provided with a plurality of receptacles, said deposi-
tion assembly (5), and said apparatus (6) for coupling
a film on a surface of said sheet (3).

The packaging system according to claim 1 and as
an alternative to claim 6, characterized in that said
clean room (9) has an internal volume that is sub-
stantially complementary to the space occupations
of the assembly constituted by said deposition as-
sembly (5) and said apparatus (6) for coupling a film
on a surface of said sheet (3).

The packaging system according to one or more of
the preceding claims, characterized in that said
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10.

forming station (2) for a continuous sheet (3) provid-
ed with a plurality of receptacles is accommodated
inside a second room (13) with a controlled atmos-
phere, which is separate from said clean room (9).

The packaging system according to one or more of
the preceding claims, characterized in that said as-
sembly (5) for depositing pre-dosed rations of phar-
maceutical products, chemical products, biocidal
products and the like comprises an upper hopper
(14) for accommodating a plurality of said rations
and a distribution and dispensing element (15),
which is provided with means for delivering at least
one said block inside a respective receptacle.

The packaging system according to one or more of
the preceding claims, characterized in that said
clean room (9) and said second room (13) with a
controlled atmosphere comprise a respective forced
ventilation circuit for establishing a laminar air flow
directed from the top of the room (9, 13) to the floor
thereof.
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