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(54) DISPENSER OF SUBSTANCE DOSES WITH DISH FOR COLLECTION THEREOF

(57) A solution is proposed for dispensing substanc-
es to be taken by a user. A corresponding dispensing
device (100) comprises means (455) for storing an indi-
cation of a taking plan of a plurality of doses of one or
more substances, the taking plan comprising an indica-
tion of a taking time of each dose, a plurality of compart-
ments (210) each one for containing one of the doses,
means (135) for providing a taking notice of each dose
in response to the corresponding taking time, means
(130,235) for releasing the dose corresponding to each
taking notice from the corresponding compartment (210)
in response to a releasing command; the dispensing de-
vice comprises a plate (110) having a collecting surface
(125) in a central zone thereof, the compartments (210)
being arranged in a peripheral zone of the plate (110)
and the means (130,235) for releasing facing towards
the central zone of the plate (110) for collecting the doses
released thereby onto the collecting surface (125).
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Description

Technical field

[0001] The present disclosure relates to the facilitation
of the taking of substances by users. More specifically,
this disclosure relates to dispensing devices of such sub-
stances.

Background art

[0002] The background of the present disclosure is
hereinafter introduced with the discussion of techniques
relating to its context. However, even when this discus-
sion refers to documents, acts, artifacts and the like, it
does not suggest or represent that the discussed tech-
niques are part of the prior art or are common general
knowledge in the field relevant to the present disclosure.
[0003] The taking of substances (for example, medi-
cines by patients) is a very common operation (especially
for people that are no longer young). Generally, the med-
icines should be taken respecting corresponding dosag-
es that specify the amount of each medicine and its fre-
quency.
[0004] However, compliance with such dosages is not
entirely easy. In fact, especially in case of very old pa-
tients or patients with mnemonic problems, it may be dif-
ficult to remember the taking times of the medicines. In
addition, especially in case of very old patients or patients
with physical problems, the opening of the packages of
the medicines may be difficult (for example, when they
are equipped with child safety systems). This may cause
the missing taking of the medicines or their incorrect tak-
ing, with potential (even serious) risks for the health of
the patients.
[0005] Dispensing devices (or simply dispensers) of
medicines have been proposed to facilitate their taking.
In their simplest form, such dispensers are provided with
compartments to receive a series of doses of the medi-
cines for a certain period, possibly with tags to indicate
their taking times. More recently, automatic dispensers
have also appeared, which allow (in addition to loading
the doses of the medicines for a certain period) program-
ming their taking times (for example, through a display
and corresponding keys). Once each taking time is
reached, such (automatic) dispensers provide a corre-
sponding notice to remind the taking of the corresponding
dose (for example, of acoustic type); in addition, the dis-
pensers may also send corresponding messages to tel-
ephones of the patients. In response thereto, the patients
may obtain the doses to be taken by acting on a suitable
command of the dispenser. Some dispensers also allow
accessing information about their conditions remotely
(for example, via the Internet), in particular to detect any
missing taking of the medicines; for example, this allows
doctors of the patients to compensate for the missing
taking of the medicines by adding recovery doses or by
modifying their taking.

[0006] Generally, the dispensers are provided with a
releasing slot of the medicines and with a mobile system
(for example, a wheel) for bringing the medicine doses
to the releasing slot. Whenever the patient is required to
take a medicine dose (in response to the corresponding
notice), the patient brings his/her dispenser, with the re-
leasing slot facing downwards, over an open hand or
over a table. At this point, the patient presses a corre-
sponding button that causes the exit of the dose through
the releasing slot and its fall by gravity (onto the hand of
the patient or onto the table).
[0007] However, the release of the medicines from the
dispenser may be quite difficult. Indeed, this requires the
coordination of different movements. In particular, a hand
is used to cause the release of the medicines from the
dispenser; the other hand is instead used to receive the
medicines that fall thereon or to grab them once fallen
onto the table. These operations may not be not com-
pletely easy, especially in case of very old patients or
patients with physical problems. This may cause the fall-
ing of the medicines, with further difficulties for their
search and collection. In such a condition, it is very often
difficult for the patient to find the fallen medicines so that
they are generally lost. Consequently, the lost medicines
are not taken by the patient (with the already highlighted
possible risks for his/her health). The medicines that have
been released by the dispenser but that have been lost
might appear as taken by the patient to his/her doctor.
Therefore, it is not possible to detect their missing taking
to intervene for compensating it accordingly.
[0008] In addition, the loading of the medicines into the
dispensers is quite uncomfortable (since the correspond-
ing keys used to enter the taking times may be difficult
to use). In addition, any medicines that are not taken (and
that are therefore left in the dispenser) may create diffi-
culties for a next loading of the dispenser (with the risk
of possible mistakes caused by confusion with the med-
icines to be load).

Summary

[0009] A simplified summary of the present disclosure
is herein presented in order to provide a basic under-
standing thereof; however, the sole purpose of this sum-
mary is to introduce some concepts of the disclosure in
a simplified form as a prelude to its following more de-
tailed description, and it is not to be interpreted as an
identification of its key elements nor as a delineation of
its scope.
[0010] In general terms, the present disclosure is
based on the idea of providing a collection plate.
[0011] Particularly, an aspect provides a dispensing
device for dispensing substances to be taken by a user,
wherein the dispensing device comprises a plate having
a collecting surface in a central zone thereof for collecting
each dose of one or more substances released from com-
partments arranged in a peripheral zone of the plate.
[0012] A further aspect provides an assistance system
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comprising this dispensing device and a processing de-
vice.
[0013] A further aspect provides a processing device
for use in this assistance system.
[0014] A further aspect provides a corresponding
method.
[0015] A further aspect provides a computer program
(software) for implement the method; a further aspect
provides a corresponding software program product.
[0016] More specifically, one or more aspects of the
present disclosure are set out in the independent claims
and advantageous features thereof are set out in the de-
pendent claims, with the wording of all the claims that is
herein incorporated verbatim by reference (with any ad-
vantageous feature provided with reference to any spe-
cific aspect that applies mutatis mutandis to every other
aspect).

Brief description of the drawings

[0017] The solution of the present disclosure, as well
as further features and the advantages thereof, will be
best understood with reference to the following detailed
description thereof, given purely by way of a non-restric-
tive indication, to be read in conjunction with the accom-
panying drawings (wherein, for the sake of simplicity, cor-
responding elements are denoted with equal or similar
references and their explanation is not repeated, and the
name of each entity is generally used to denote both its
type and its attributes - such as value, content and rep-
resentation). In this respect, it is expressly intended that
the figures are not necessary drawn to scale (with some
details that may be exaggerated and/or simplified) and
that, unless otherwise indicated, they are merely used to
illustrate the structures and procedures described herein
conceptually. Particularly:

FIG.1 shows a schematic representation of a dis-
penser according to an embodiment of the present
disclosure,
FIG.2 shows a partially cut away view of the dispens-
er according to an embodiment of the present dis-
closure,
FIG.3 shows a schematic block diagram of an as-
sistance system according to an embodiment of the
present disclosure,
FIG.4 shows the main software components that
may be used to implement the solution according to
an embodiment of the present disclosure, and
FIG.5A-FIG.5B show an activity diagram describing
the flow of activities relating to an implementation of
the solution according to an embodiment of the
present disclosure.

Detailed description

[0018] With reference in particular to FIG.1, a sche-
matic representation is shown of a dispenser (device)

100 according to an embodiment of the present disclo-
sure.
[0019] The dispenser 100 is used to dispense sub-
stances (for example, medicines) to be taken by a user
(for example, a patient like an elderly person). The dis-
penser 100 comprises a shell with general disk-like
shape (for example, made of plastic with a height of 5-10
cm and a diameter of 20-30 cm). The shell comprises a
narrow base 105 (for example, with a height of 2-4 cm
and a diameter of 10-15 cm), which houses various me-
chanical/electronic components (such as a controller, an
engine of a wheel, a loudspeaker, a position sensor of
the wheel, an end-of-stroke switch of a pushbutton), a
(rechargeable) battery for supplying the dispenser 100
and a corresponding electric socket (not shown in the
figure).
[0020] The base 105 is surmounted by a plate 110 (for
example, with a height of 2-4 cm), which extends through-
out the entire width of the shell. A peripheral area of the
plate 110 (for example, with a width of 4-6 cm) is covered
by a lid 115 integral thereto, which closes (on top) a plu-
rality of compartments, for example, 20-40 (not shown in
the figure); each compartment is used to contain a dose
of one or more substances to be taken by the patient (for
example, one or more pills). The lid 115 is provided with
a loading opening 120 (for example, a slot extending ra-
dially with a width of 1-2 cm and a length of 2-3 cm); the
loading opening 120 is used to load the pills into the un-
derlying compartments.
[0021] The plate 110 is provided with a collecting sur-
face 125 in a central area thereof (within its peripheral
area wherein the compartments are located under the lid
115). The collecting surface 125 houses a pushbutton
130, which is relatively large in size to facilitate its use
(for example, 3-5 cm x 6-8 cm); as described in detail in
the following, the pushbutton 130 is used to release each
dose from the corresponding compartment towards the
central area of the plate 110. In addition, the collecting
surface 125 houses a display 135, which is of the elec-
tronic paper (e-paper) type to limit the consumption of
electric energy and with relatively large dimensions (for
example, 3-5 cm x 5-7 cm) to facilitate the reading; the
display 135 is used to provide information to the patient
with respect to the doses to be taken.
[0022] In the solution according to an embodiment of
the present disclosure, each dose released by the cor-
responding compartment (by acting on the pushbutton
130) is collected onto the collecting surface 125.
[0023] This greatly facilitates the release of the doses.
Indeed, in this way the operation is very simple and nat-
ural, so that it becomes easy even for very old patients
or patients with physical problems. The solution de-
scribed above avoids (or at least substantially reduces)
the risk that doses might fall and are therefore lost. Con-
sequently, it is much more likely that the released doses
are actually taken by the patient (thereby substantially
reducing the risks for his/her health).
[0024] Preferably, the collecting surface 125 is con-
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cave (for example, with a ratio between its maximum
depth (at the center) and its diameter equal to 0.05-0.2,
preferably 0.07-0.15 and even more preferably
0.08-0.12, such as equal to 0.1); this further simplifies
the release of the doses, thereby making it safer their
collection.
[0025] With reference now to FIG.2, a partially cut
away view is shown of the dispenser 100 according to
an embodiment of the present disclosure.
[0026] The dispenser 100 comprises a wheel 205 lo-
cated in the peripheral area of the plate 110 (covered by
the lid, not shown in the figure); an electric motor not
visible in the figure (for example, a stepper motor) may
rotate the wheel 205 (for example, clockwise). The wheel
205 houses the compartments for the doses of the med-
icines, denoted with the reference 210, which are evenly
distributed along it. In particular, the wheel 205 comprises
a (flat) ring 215 slightly sloping towards the central area
of the plate 110 (for example, at an angle of 5-15 °); a
(closing) wall 220 extends transversely to the ring 215
(upwardly in the figure) from an outer edge thereof (for
example, with a height of 2-4 cm). A series of separators
225 arranged radially (uniformly along the ring 215) also
extend transversely to the ring 215 (upwardly in the fig-
ure) to define a corresponding compartment 210 be-
tween each pair thereof being adjacent; each separator
225 is formed by two septum converging towards the
central area of the plate 110 (so as to confer a V-like
section to the separator 225), with each pair of facing
septum (of two adjacent separators 225 defining a cor-
responding compartment 210) that are parallel. The in-
clination of the ring 215 facilitates the fall of the doses
released from the compartments 210 onto the collecting
surface 125 by gravity; moreover, the constant width of
the compartments 210 prevents (or at least makes it
much less likely) that the doses to be released got stuck
within them. In both cases, this facilitates the collection
of the doses onto the plate 110. A ring 230 joins the free
ends of the separators 225; the ring 230 is arranged near
an upper end of the separators 225 (distal from the ring
215), leaning on a free edge of plate 110; in this way, the
ring 230 (spaced apart from the ring 215) leaves the com-
partments 210 open towards the collecting surface 125;
the compartments 210 are instead closed towards the
collecting surface 125 by a lateral surface 233 of the plate
110. The lateral surface 233 is provided with a releasing
opening 235 (for example, with a height of 1-2 cm and a
width of 1-3 cm) in correspondence to the button 130,
staggered by half the width of each compartment 210
with respect to the loading opening (not shown in the
figure); the releasing opening 235 is used to release the
doses from each compartment 210 arranged in corre-
spondence therewith (towards the collecting surface
125).
[0027] In a rest condition, the wheel 205 is arranged
so that a compartment 210 is in front of the releasing
opening 235; in this condition, a separator 225 is located
under the loading opening, so as to prevent any inser-

tion/removal of medicines through it. At the same time,
a spring (not shown in the figure) keeps the pushbutton
130 flush with the collecting surface 125 (so as to leave
it completely free); in this condition, the pushbutton 130
is in front of the releasing opening 235 so as to obstruct
it, i.e., to close it (in order to avoid the release of any dose
contained in the compartment 210 in front of it). In addi-
tion, the pushbutton 130 is locked (for example, through
a latch not shown in the figure) so as to prevent its pres-
sure with the release of such dose when not appropriate.
[0028] When the medicines are to be loaded into the
dispenser 100, the motor moves the wheel 205 so as to
bring each compartment 210 that is free (i.e., empty) un-
der the loading opening (to allow the corresponding dose
to be inserted through it). When the medicines are to be
released by the dispenser 100, the motor moves the
wheel so as to bring each compartment 210 containing
the dose to be released in front of the unloading opening
235 (with a separator 225 thereof under the loading open-
ing). At this point, the pushbutton 130 is unlocked; as
soon as the pushbutton 130 is pressed (in opposition to
its spring) it retracts into the collecting surface 125 so as
to clear, i.e., open, the release slot 235. The dose con-
tained in the compartment 210 in front of the releasing
opening 235 therefore falls by gravity onto the collecting
surface 125.
[0029] With reference now to FIG.3, a schematic block
diagram is shown of an assistance system 300 according
to an embodiment of the present disclosure.
[0030] The assistance system 300 is used to facilitate
the taking of the medicines by the patient. For this pur-
pose, the assistance system 300 comprises the dispens-
er 100 and a smartphone 305; the smartphone 305 is
normally in the possession of the patient (for the use of
the dispenser 100) while it may be provided to an operator
of the dispenser 100 (for example, a relative of the pa-
tient) for its loading/unloading. The dispenser 100 and
the smartphone 305 may communicate to each other via
a communication network 310 (for example, in a secure
form on a local network). The same communication net-
work 310 is also used by the dispenser 100 and the smart-
phone 305 to communicate with other computers 315
(for example, always in a secure form in the Internet); for
example, such computers 315 may comprise a smart-
phone of one or more relatives of the patient, a computer
(for example, a PC) of a doctor of the patient, a server
computer of one or more producers of the medicines.
[0031] Each computing machine of the assistance sys-
tem 100 (i.e., dispenser, PC and server) comprises sev-
eral units that are connected in parallel to a communica-
tion bus 320 (with a structure that is suitably scaled ac-
cording to the actual function of the computing machine).
In detail, one or more processors 325 control operation
of the computing machine and a volatile memory (RAM)
330 is used as a working memory by the processors 330.
The computing machine is provided with a mass-memory
335 for storing information to be preserved even when a
power supply is off; for example, the mass-memory 335
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is a flash E2PROM in the dispenser and in the smart-
phones, a hard disk in the PCs and strings of disks in a
center (server farm) that implements the servers therefor.
Moreover, the computing machine comprises different
peripherals, or Input/Output (I/O) units 340; for example,
the peripherals 340 comprise controllers of the display,
of the loudspeaker, of the motor, of the position sensor
of the wheel, of the end-of-stroke switch of the pushbutton
and a network card of Wi-fi type for the dispenser, a con-
troller of a touch-screen, a network card of Wi-Fi type
and a transceiver of 3G type for the smartphone, control-
lers of connection ports for monitor, keyboard and
mouse, controllers for reading/writing removable storage
units (like optical disks) and a network card of Wi-Fi type
for the PC, and a network card of Ethernet type and con-
trollers for reading/writing removable storage units (like
optical disks) of a console of the server farm for the serv-
er.
[0032] With reference now to FIG.4, the main software
components are shown that may be used to implement
the solution according to an embodiment of the present
disclosure.
[0033] Particularly, all the software components (pro-
grams and data) are denoted as a whole with the refer-
ence 400. The software components 400 are typically
stored in the mass memory and loaded (at least partially)
into the working memory of the dispenser 100 and of the
smartphone 305 (of the patient) when the programs are
running. The programs are initially installed into the mass
memory, for example, from removable storage units or
from the communication network. In this respect, each
program may be a module, segment or portion of code,
which comprises one or more executable instructions for
implementing the specified logical function.
[0034] Considering in particular the smartphone 305,
a mobile application (app) for managing the dispenser
100 is loaded therein. Such mobile application comprises
a configurator 405 which is used to create a (new) (taking)
dosage of one or more medicines for the patient; the dos-
age is defined by rules that specify, for each medicine to
be taken, the amount (for example, number of pills of a
given weight), frequency (for example, every number of
hours, at meals), and maximum taking delay (for exam-
ple, number of hours). The configurator 405 controls (in
write mode) a dosage file 410 wherein it is stored. A plan-
ner 415 is used to create a (new) taking plan of these
medicines for the patient. For this purpose, the planner
415 accesses (in read mode) the dosage file 410 and a
medicine repository 420; the medicine repository 420
contains taking information of the medicines (for exam-
ple, taking at full/empty stomach, effects of the medicine
on drive ability). The taking plan comprises an entry for
each taking of the medicines (over a period depending
on the number of compartments of the dispenser); the
entry comprises an indication of the taking time, a corre-
sponding taking dose (for example, number of pills of one
or more medicines), maximum taking delay and any cor-
responding taking information. The planner 420 controls

(in write mode) a taking plan repository 425; the taking
plan repository stores the (new) taking plan still to be
executed and logs the (previous) taking plans already
executed. A loading manager 430 controls the loading
of the dispenser 100 (remotely); for this purpose, the
loading manager 430 accesses (in read mode) the taking
plan repository 425. An unloading manager 435 instead
controls the unloading of the dispenser 100 (remotely);
for this purpose, the unloading manager 435 accesses
(in read/write mode) the taking plan repository 425. In
addition, both the loading manager 430 and the unload-
ing manager 435 exploits a communication interface 440;
the communication interface 440 is used to communicate
with the dispenser 100 and possibly with the computers
315.
[0035] Passing to the dispenser 100, a communication
interface 445 is likewise used to communicate with the
smartphone 305 and possibly with the computers 315.
The communication interface 445 interacts with a loading
agent 450, which controls the loading of the dispenser
100 (locally); the loading agent 450 controls (in write
mode) a taking plan file 455 wherein a local copy of a
(current) taking plan is stored. An executor 460 is used
to control the taking of the medicines according to the
taking plan; for this purpose, the executor 460 accesses
(in read/write mode) the taking plan file 455 and interacts
with the communication interface 445. An unloading
agent 465 instead controls the unloading of the dispenser
100 (locally); for this purpose, the unloading agent 465
interacts with the communication interface 445.
[0036] With reference now to FIG.5A-FIG.5B, an ac-
tivity diagram is shown describing the flow of activities
relating to an implementation of the solution according
to an embodiment of the present disclosure.
[0037] In this respect, each block may correspond to
one or more executable instructions for implementing the
specified logical function on the dispenser 100 or on the
smartphone 305 (of the patient). Particularly, the diagram
represents an exemplary control process of the dispens-
er with a method 500.
[0038] Starting from the swim-lane of the smartphone,
the process passes from block 503 to block 506 when
the operator requests to load the dispenser (for example,
by selecting a corresponding command of the mobile ap-
plication for managing the dispenser). In response there-
to, the flow of activity branches according to the type of
dosage. If the operator selects the creation of a new dos-
age, this happens at block 509 (for example, with the
operator that enters the corresponding information, i.e.,
amount, frequency, and maximum taking delay for each
medicine via a graphical interface of the configurator or
with the configurator that receives its definition from the
computer of the doctor of the patient through the com-
munication interface); in any case, the configurator saves
the (new) dosage into the dosage file (by replacing any
previous version thereof). The process then continues to
block 512; the same point is also reached directly from
the block 506 if the operator selects the already existing
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dosage. In any case, at this point the planner creates the
(new) taking plan corresponding to the dosage. For this
purpose, the planner resolves any possible parameter of
the dosage (for example, meal times) based on informa-
tion entered by the operator manually or retrieved from
corresponding configuration variables. The planner then
adds a new entry to the taking plan (initially empty) for
each next dose of the medicines to be taken with the
indication of the dose itself, its taking time and its maxi-
mum taking delay (according to the dosage) and of the
possible taking information (extracted from the medicine
file, for example, downloaded from Internet sites imple-
mented by the servers of the corresponding producers);
this operation is repeated at most up to a number of doses
equal to the number of the compartments of the dispenser
(indicated in a corresponding configuration variable) less
one, in order to always leave an empty compartment in
correspondence to the loading opening for avoiding any
risk of insertion/removal of medicines through it. The
planner then adds the taking plan to the taking plan re-
pository.
[0039] At this point, a loading cycle of the dispenser is
performed. The loading cycle begins at block 515 with
the loading manager that extracts (from the taking plan
file) the content of a (current) entry of the (new) taking
plan, starting with the first one, and displays a load notice
of the corresponding dose on the screen of the smart-
phone. The loading manager then enters a waiting con-
dition at block 518 for a confirmation of the loading of the
dose into the (free) compartment under the loading open-
ing by the operator (for example, provided by the operator
responding to a corresponding request of the mobile ap-
plication for managing the dispenser). As soon as the
loading manager receives the confirmation of loading,
the process continues to block 521, wherein the loading
manager sends a rotation command to the dispenser. In
response thereto, in the swim-lane of the dispenser the
loading agent at block 524 moves the wheel (via a con-
troller of the motor) bringing a new free compartment
under the loading opening. At the same time, in the swim-
lane of the smartphone the process passes from block
521 to block 527; at this point, a test is executed wherein
the loading manager verifies whether a last entry of the
taking plan has been processed. If not, the flow of activ-
ities returns to the block 515 to repeat the same opera-
tions for a new entry of the taking plan. Conversely, as
soon as all the entries of the taking plan have been proc-
essed, the loading cycle is completed by descending into
block 530, wherein the loading manager downloads the
taking plan to the dispenser. The process then returns
to the block 503, waiting for a next request of loading the
dispenser.
[0040] At the same time, passing to the swim-lane of
the dispenser, the loading manager at block 533 receives
the taking plan and it saves it into the corresponding file
(replacing a possible previous version thereof). The flow
of activities then descends to block 536 waiting for the
taking time of a current entry of the taking plan (starting

from the first one). As soon as this taking time is reached,
the executor at block 539 moves the wheel (via the con-
troller of the motor) to bring the compartment containing
the corresponding dose (according to the taking plan) in
front of the releasing opening. Continuing to block 542,
the executor commands the loudspeaker (via a controller
thereof) to output an acoustic notice and commands the
display (via a controller thereof) to display a taking notice;
for example, the taking notice indicates the dose and any
possible taking information (extracted from the taking
plan). Continuing to block 545, the executor transmits
(via the communication interface) a similar taking notice
to the smartphone. In response thereto, this taking notice
is displayed onto the screen of the smartphone at block
548 in its swim-lane (for example, as a notification of the
mobile application for managing the dispenser). At the
same time, in the swim-lane of the dispenser the process
passes from block 545 to block 551 wherein the executor
unlocks the pushbutton (via a controller thereof). At this
point, the patient is informed that it is time to take a dose
of the medicines, so that s/he should press the pushbut-
ton to open the releasing opening thereby causing the
dose to fall onto the collecting surface. A verification cycle
of the release of the dose is then performed. The verifi-
cation cycle of the release of the dose begins at block
554, wherein the executor verifies whether the dose has
been released from the corresponding compartment (as
detected by the controller of the pushbutton via its end-
of-stroke sensor). If not, the performer verifies at block
557 whether an initial delay (Ri) has elapsed since the
display of the taking notice; the initial delay is always
lower than the maximum taking delay (Rm) of the dose
(extracted from the taking plan), for example, equal to a
percentage thereof (such as Ri=0.3-0.5-Rm). If the initial
delay has not elapsed yet, the process returns to the
block 554 to repeat the same operations (periodically is-
suing an additional acoustic notice). On the contrary, as
soon as the initial delay is elapsed (without the release
of the dose) the flow of activity descends to block 560,
wherein the executor transmits (via the communication
interface) a notice of missing taking of the dose (for ex-
ample, an SMS) to the smartphones of the relatives of
the patient; this allows the relatives of the patient to in-
tervene promptly (for example, by calling the patient or
by going to his/her home). Continuing to block 563, the
executor again verifies whether the dose has been re-
leased from the corresponding compartment. If not, the
executor now verifies at block 566 whether the maximum
delay has elapsed since the display of the taking notice.
If the maximum delay has not elapsed yet, the process
returns to the block 563 to repeat the same operations
(periodically issuing a further acoustic notice). On the
contrary, as soon as the maximum delay has elapsed
(without the releasing of the dose) the release verification
cycle is terminated.
[0041] The same point is also reached from block 569
in the swim-lane of the smartphone when the patient, in
response to the taking notice, confirms the taking of an
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alternative dose of the same medicines (for example, by
responding to the taking notice through a special com-
mand of the mobile application for managing the dispens-
er). In response thereto, the smartphone transmits a con-
firmation of alternative taking to the dispenser (for exam-
ple, a corresponding message). In this way, it is also pos-
sible to handle situations wherein the patient does not
have the dispenser available (for example, because s/he
left by leaving it at home) but s/he is still able to take the
medicines (for example, by a package thereof being bring
with him/her).
[0042] In both cases, the process continues to block
572 in the swim-lane of the dispenser from the block 566
or the block 569. At this point, the executor updates the
taking plan by adding a flag of missing release of the
dose; in addition, if the corresponding alternative dose
has been taken by the patient (i.e., the confirmation of
alternative taking has been received), the executor up-
dates the taking plan by also adding a flag of alternative
taking, for example, comprising the transmission time of
the confirmation of alternative taking (and hence of the
presumed taking of the alternative dose). Returning to
the block 554 and to the block 563, if the dose has been
released, the process instead continues to block 575,
wherein the executor updates the taking plan by adding
the time of the releasing of the dose (and hence of its
presumed taking). The flow of activity merges at block
578 from the block 572 or from the block 575. At this
point, the executor locks the pushbutton (via its control-
ler). A test is then performed at block 581, wherein the
executor verifies whether a last record of the taking plan
has been processed. If not, the process returns to the
block 536 waiting for the taking time for a next entry of
the taking plan.
[0043] Conversely, as soon as all the entries of the
taking plan have been processed (i.e., it is terminated),
the executor at block 584 transmits the taking plan (up-
dated according to its execution) to the smartphone; at
the same time, this information may also be transmitted
to the PC of the doctor (to follow the therapy of the user)
and, in an anonymous form, to the servers of the produc-
ers of the corresponding medicines (to perform statistical
studies relating to their prescriptions individually and in
association with other medicines). Passing to block 587
in the swim-lane of the smartphone, in response to the
receiving the (updated) taking plan the unloading man-
ager saves it by replacing its (not-updated) version in the
taking plan file. An unloading cycle of the dispenser is
then performed to unload any doses that have not been
released (i. e., associated with the flag of missing release
in the taking plan). The unloading cycle starts at block
590, wherein the unloading manager verifies whether a
(current) unreleased dose, starting from the first one, re-
mains to be processed. If so, the unloader at block 593
sends a (further) rotation command to the dispenser (ac-
cording to the position of the entry of the unreleased dose
in the taking plan) and displays an unloading notice on
the screen of the smartphone (thereby entering a waiting

condition). In response thereto, in the swim-lane of the
dispenser the unloading agent at block 596 moves the
wheel (via its controller) bringing the compartment con-
taining the unreleased dose in front of the releasing open-
ing and unlocks the pushbutton. Once the operator has
unloaded the unreleased dose (by pressing the pushbut-
ton to open the releasing opening thereby causing the
fall of the corresponding dose onto the collecting surface,
as detected by the controller of the pushbutton via its
end-of-stroke sensor), the unloading agent at block 599
locks the pushbutton and sends a corresponding confir-
mation of unloading to the smartphone (for example, a
message to the mobile application for managing the dis-
penser). In response thereto, the flow of activity returns
to the block 587 in the swim-lane of the smartphone to
repeat the same operations for a next unreleased dose.
Referring again to the block 587, as soon as all unre-
leased doses have been processed (directly if there is
no unreleased dose) the unloading cycle is terminated;
the process then returns to the block 503 waiting for a
next dispenser loading request.
[0044] Naturally, in order to satisfy local and specific
requirements, a person skilled in the art may apply many
logical and/or physical modifications and alterations to
the present disclosure. More specifically, although this
disclosure has been described with a certain degree of
particularity with reference to one or more embodiments
thereof, it should be understood that various omissions,
substitutions and changes in the form and details as well
as other embodiments are possible. Particularly, different
embodiments of the present disclosure may even be
practiced without the specific details (such as the numer-
ical values) set forth in the preceding description to pro-
vide a more thorough understanding thereof; conversely,
well-known features may have been omitted or simplified
in order not to obscure the description with unnecessary
particulars. Moreover, it is expressly intended that spe-
cific elements and/or method steps described in connec-
tion with any embodiment of the present disclosure may
be incorporated in any other embodiment as a matter of
general design choice. In any case, each numerical value
should be read as modified by the term about (unless
already done) and each range of numerical values should
be intended as expressly specifying any possible number
along the continuum within the range (comprising its end
points). Moreover, ordinal or other qualifiers are merely
used as labels to distinguish elements with the same
name but do not by themselves connote any priority,
precedence or order. In addition, the terms include, com-
prise, have, contain and involve (and any forms thereof)
should be intended with an open, non-exhaustive mean-
ing (i.e., not limited to the recited items), the terms based
on, dependent on, according to, function of (and any
forms thereof) should be intended as a non-exclusive
relationship (i.e., with possible further variables in-
volved), the term a/an should be intended as one or more
items (unless expressly indicated otherwise), and the
term means for (or any means-plus-function formulation)
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should be intended as any structure adapted or config-
ured for carrying out the relevant function.
[0045] For example, an embodiment provides a dis-
pensing device for dispensing substances to be taken by
a user. However, the dispensing device may be used to
dispense substances of any type (for example, medi-
cines, dietary products, food supplements) in any form
(for example, pills, tablets, suppositories, sachets) for the
taking by any user (for example, children, adults, elderly
men, animals).
[0046] In an embodiment, the dispensing device com-
prises means for storing an indication of a taking plan of
a plurality of doses of one or more substances (with the
taking plan that comprises an indication of a taking time
of each dose). However, the taking plan may be stored
in any form (for example, file, database) and it may relate
to any number of doses each comprising any number of
items of any number of substances.
[0047] In an embodiment, the dispensing device com-
prises a plurality of compartments, each one for contain-
ing one of the doses. However, the compartments may
be of any type (for example, with square, circular shape)
and in any number.
[0048] In an embodiment, the dispensing device com-
prises means for providing a taking notice of each dose
in response to the corresponding taking time. However,
the taking notice may be of any type (for example, acous-
tic, visual, vocal or their combination).
[0049] In an embodiment, the dispensing device com-
prises means for releasing the dose corresponding to
each taking notice from the corresponding compartment
in response to a releasing command. However, the dose
may be released in response to any releasing command
(for example, with a touch key).
[0050] In an embodiment, the dispensing device com-
prises a plate having a collecting surface in a central zone
thereof). However, the plate may be of any type (for ex-
ample, square-shaped).
[0051] In one embodiment, the compartments are ar-
ranged in a peripheral zone of the plate. However, the
compartments may be arranged in any way (for example,
along a frame of any shape, completely or only partially).
[0052] In an embodiment, the means for releasing face
towards the central zone of the plate for collecting the
doses released thereby onto the collection surface. How-
ever, such an arrangement may be of any type (for ex-
ample, with the means for releasing being flush or raised
with respect to the plate).
[0053] In an embodiment, the collecting surface is con-
cave. However, the concavity of the collecting surface
may have any value; in any case, a basic implementation
with a flat collecting surface is not excluded.
[0054] In an embodiment, each compartment has a
constant width transversely to a radial direction of the
plate. However, a different shape of the compartments
(for example, widening towards the center of the plate)
is not excluded.
[0055] In an embodiment, each compartment is slop-

ing towards the collecting surface. However, the sloping
may have any value (or it may also be completely miss-
ing, for example, if other means like a piston are available
to facilitate the collection of the corresponding dose onto
the collecting surface).
[0056] In an embodiment, the dispensing device com-
prises a wheel housing the compartments in the periph-
eral zone of the plate. However, the wheel may be made
in any way (for example, with a transport chain of the
compartments).
[0057] In an embodiment, the compartments are
closed towards the collecting surface by a side surface
of the plate. However, the compartments may be closed
in any way (for example, individually for each compart-
ment).
[0058] In an embodiment, the means for releasing
comprise a releasing opening in the side surface of the
plate for releasing the dose of each compartment placed
in correspondence thereto and means for controlling the
releasing opening by closing the releasing opening in a
rest condition and opening the releasing opening in re-
sponse to the releasing command. However, the means
for releasing may be implemented differently (for exam-
ple, with tilting compartments).
[0059] In an embodiment, the dispensing device com-
prises means for rotating the wheel thereby bringing the
compartment of each dose in correspondence to the re-
leasing opening in response to the corresponding taking
time. However, the means for rotating may be implement-
ed in any way (for example, with a gear rack); in any
case, nothing prevents keeping the compartments fixed
and moving the means for releasing.
[0060] In an embodiment, the means for controlling the
releasing opening comprise a pushbutton arranged in
the plate in correspondence to the releasing opening.
However, the pushbutton may be of any shape and size,
and it may be arranged anywhere else (for example, side-
ways).
[0061] In an embodiment, the pushbutton is main-
tained in front of the releasing opening by elastic means
for closing the releasing opening and sinks into the col-
lecting surface in opposition to the elastic means in re-
sponse to a manual pressure for opening the releasing
opening. However, the elastic means may be implement-
ed in any way (for example, of rubber); the pushbutton
may act in different ways (for example, remaining nor-
mally protruding from the collecting surface) or it may
also be used only for operating a separate mechanism
that opens/closes the releasing opening.
[0062] In an embodiment, the dispensing device com-
prises a cover integral with the plate for closing the com-
partments in front of the peripheral zone of the plate.
However, the compartments may be closed in any way
(for example, individually).
[0063] In an embodiment, the cover has a loading
opening for loading the corresponding dose into each
compartment placed in correspondence thereto. Howev-
er, the loading opening may be arranged in a different
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position (for example, sideways).
[0064] In an embodiment, the dispensing device com-
prises means for unlocking the means for releasing (in
response to the taking time) and for locking the means
for releasing (in response to the release of the dose cor-
responding to the taking notice or to a missing release
of the dose corresponding to the taking notice within a
maximum delay from the taking notice). However, the
means for locking/unlocking may be implemented in any
way (for example, by disabling the touch key); in any
case, nothing prevents leaving the means for releasing
always unlocked.
[0065] In an embodiment, the dispensing device com-
prises means for storing an indication of missing release
of each dose in response to a missing release of the dose
within the maximum delay from the corresponding taking
notice. However, nothing prevents storing different, ad-
ditional or alternative information (for example, only the
taking times of the doses) down to none.
[0066] In an embodiment, the dispensing device com-
prises means for transmitting a further taking notice of
each dose to a mobile processing device of the user in
response to the corresponding taking time (to cause the
mobile processing device of the user to provide the fur-
ther taking notice). However, the further taking notice
may be of any type (either the same as or different from
the taking notice) and it may be transmitted in any way
(for example, through a mobile phone network or via a
direct connection such as Bluetooth) to any mobile
processing device (for example, a tablet); in any case,
this function may be absent in a basic implementation.
[0067] In an embodiment, the dispensing device com-
prises means for receiving a confirmation of alternative
taking of each dose from the mobile processing device
of the user (in response to a command indicative of the
taking of an alternative dose equal to the dose corre-
sponding to further taking notice). However, the confir-
mation of alternative taking may be received in any way
(see above); in any case, this function may be imple-
mented in another way (for example, via web application)
or be completely absent.
[0068] In an embodiment, the dispensing device com-
prises means for storing an indication of alternative taking
of each dose in response to the corresponding confirma-
tion of alternative taking. However, nothing prevents stor-
ing different, additional or alternative information (for ex-
ample, the place of the alternative taking), down to none.
[0069] An embodiment provides an assistance system
for facilitating the taking of substances by a user, which
comprises the above-mentioned dispensing device and
a processing device of a person in charge of the dispens-
ing device. However, the processing device may be of
any type (for example, a smartphone, a tablet, a laptop)
of any operator (for example, a pharmacist, a nurse, the
user himself).
[0070] In an embodiment, the dispensing device and
the processing device of the person in charge are adapt-
ed to communicate to each other. However, this result

may be obtained in any way (for example, through a mo-
bile phone network, direct connection such as Bluetooth
or even via wire).
[0071] In an embodiment, the processing device com-
prises means for storing an indication of a dosage of the
substances to be taken by the user. However, the dosage
may be stored in any form (for example, file, database)
and it may be defined in any way (for example, by key-
value pairs).
[0072] In an embodiment, the processing device com-
prises means for calculating the taking plan according to
the dosage. However, the taking plan may be calculated
in any way (for example, by assuming standard values
for specific times such as the ones of meals); in any case,
nothing prevents directly providing the taking plan in a
simplified implementation.
[0073] In an embodiment, the processing device com-
prises means for controlling a loading of the doses into
the dispensing device. However, a basic implementation
wherein the loading is managed directly by the dispens-
ing device is not excluded.
[0074] In an embodiment, for each dose the means for
controlling the loading are adapted to send a loading
command to the dispensing device to cause the dispens-
ing device to bring a free one of the compartments to a
loading condition and to provide a loading notice of the
dose into the free compartment. However, the loading
condition may be reached in any way (for example, by
moving the loading opening towards the free compart-
ment) and the loading notice may be of any type (for
example, only on the processing device, only on the dis-
pensing device or on both of them).
[0075] In an embodiment, the dispensing device com-
prises means for transmitting an indication of each un-
released dose associated with the indication of missing
release to the processing device of the person in charge.
However, this information may be transmitted in any way
(for example, within the updated taking plan or stand-
alone); in any case, nothing prevents sending different,
additional or alternative information to any entity (for ex-
ample, a server of a hospital to track the consumption of
the medicines), down to none.
[0076] In an embodiment, the processing device of the
person in charge comprises means for controlling an un-
loading of the dispensing device. However, such a func-
tion may also be implemented directly by the dispensing
device (or be left entirely in charge of the operator in a
basic implementation).
[0077] In an embodiment, for each unreleased dose
the means for controlling the unloading are adapted to
send an unloading command to the dispensing device to
cause the dispensing device to bring the compartment
of the unreleased dose to an unloading condition and to
provide an unloading notice of the unreleased dose.
However, the unloading condition may be reached in any
way (for example, by moving the releasing opening to-
wards the free compartment) and the unloading notice
may be of any type (for example, only on the processing
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device, only on the dispensing device or on both of them).
[0078] An embodiment provides a processing device
for use in such assistance system. However, the process-
ing device may be of any type (see above); in any case,
nothing prevents using the same solution for loading
and/or unloading a dispensing device of a different type
(even standard without the collection surface).
[0079] Generally, similar considerations apply if the
dispensing device, the assistance system and the
processing device each has a different structure or com-
prises equivalent components (for example, of different
materials), or it has other operative characteristics. In
any case, every component thereof may be separated
into more elements, or two or more components may be
combined together into a single element; moreover, each
component may be replicated to support the execution
of the corresponding operations in parallel. Moreover,
unless specified otherwise, any interaction between dif-
ferent components generally does not need to be con-
tinuous, and it may be either direct or indirect through
one or more intermediaries.
[0080] An embodiment provides a corresponding
method (with steps for performing the operations of each
of the elements described above).
[0081] Generally, similar considerations apply if the
same solution is implemented with an equivalent method
(by using similar steps with the same functions of more
steps or portions thereof, removing some steps being
non-essential, or adding further optional steps); moreo-
ver, the steps may be performed in a different order, con-
currently or in an interleaved way (at least in part).
[0082] An embodiment provides a computer program
configured for causing a computing machine to perform
the above-mentioned method. An embodiment provides
a computer program product comprising a computer
readable storage medium embodying a computer pro-
gram, the computer program being loadable into a work-
ing memory of a computing machine thereby configuring
the computing machine to perform the same method.
However, the computer program may be implemented
only on the dispensing device, only on the processing
device or on both of them. In any case, similar consider-
ations apply if the computer program is structured in a
different way; moreover, the program may be provided
in any form (for example, external or resident software,
firmware, or microcode either in object code or in source
code, for example, to be compiled or interpreted) and on
any computer readable (tangible) storage medium that
may retain and store instructions for use by the computing
machine. In any case, the solution according to an em-
bodiment of the present disclosure lends itself to be im-
plemented even with a hardware structure (for example,
formed by electronic circuits integrated in one or more
chips of semiconductor material), or with a combination
of software and hardware suitably programmed or oth-
erwise configured.

Claims

1. A dispensing device (100) for dispensing substances
to be taken by a user, wherein the dispensing device
(100) comprises:

means (455) for storing an indication of a taking
plan of a plurality of doses of one or more sub-
stances, the taking plan comprising an indica-
tion of a taking time of each dose,
a plurality of compartments (210) each one for
containing one of the doses,
means (135) for providing a taking notice of each
dose in response to the corresponding taking
time,
means (130,235) for releasing the dose corre-
sponding to each taking notice from the corre-
sponding compartment (210) in response to a
releasing command,
characterized in that
the dispensing device (100) comprises a plate
(110) having a collecting surface (125) in a cen-
tral zone thereof, the compartments (210) being
arranged in a peripheral zone of the plate (110)
and the means (130,235) for releasing facing
towards the central zone of the plate (110) for
collecting the doses released thereby onto the
collecting surface (125).

2. The dispensing device (100) according to claim 1,
wherein the collecting surface (125) is concave.

3. The dispensing device (100) according to claim 1 or
2, wherein each compartment (210) has a constant
width transversely to a radial direction of the plate
(110) and/or is sloping towards the collecting surface
(125).

4. The dispensing device (100) according to any claim
from 1 to 3, comprising a wheel (205) housing the
compartments (210) in the peripheral zone of the
plate (110), the compartments (210) being closed
towards the collecting surface (125) by a side surface
of the plate (110), the means for releasing (130,235)
comprising a releasing opening (235) in the side sur-
face of the plate (110) for releasing the dose of each
compartment (210) placed in correspondence there-
to and means (130) for controlling the releasing
opening (235) by closing the releasing opening (235)
in a rest condition and opening the releasing opening
(235) in response to the releasing command, and
means (460) for rotating the wheel (205) thereby
bringing the compartment (210) of each dose in cor-
respondence to the releasing opening (235) in re-
sponse to the corresponding taking time.

5. The dispensing device (100) according to claim 4,
wherein the means (130) for controlling the releasing
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opening (235) comprises a pushbutton (130) ar-
ranged in the plate (110) in correspondence to the
releasing opening (235), the pushbutton (130) being
maintained in front of the releasing opening (235) by
elastic means for closing the releasing opening (235)
and sinking into the collecting surface (125) in op-
position to the elastic means in response to a manual
pressure for opening the releasing opening (235).

6. The dispensing device (100) according to claim 4 or
5, comprising a cover (115) integral with the plate
(110) for closing the compartments (210) in front of
the peripheral zone of the plate (110), the cover (115)
having a loading opening (120) for loading the cor-
responding dose into each compartment (210)
placed in correspondence thereto.

7. The dispensing device (100) according to any claim
from 1 to 6, comprising means (460) for unlocking
the means for releasing (130,235) in response to the
taking time and for locking the means for releasing
(130,235) in response to the release of the dose cor-
responding to the taking notice or to a missing re-
lease of the dose corresponding to the taking notice
within a maximum delay from the taking notice, and
means (455) for storing an indication of missing re-
lease of each dose in response to the missing re-
lease of the dose within the maximum delay from the
corresponding taking notice.

8. The dispensing device (100) according to any claim
from 1 to 7, comprising means (460) for transmitting
a further taking notice of each dose to a mobile
processing device of the user (305) in response to
the corresponding taking time to cause the mobile
processing device of the user to provide the further
taking notice, means (460) for receiving a confirma-
tion of alternative taking of each dose from the mobile
processing device of the user (305) in response to
a command indicative of the taking of an alternative
dose equal to the dose corresponding to the further
taking notice and means (455) for storing an indica-
tion of alternative taking of each dose in response
to the corresponding confirmation of alternative tak-
ing.

9. An assistance system (100,305) for facilitating the
taking of substances by a user, the system (100,305)
comprising the dispensing device (100) according to
any claim from 1 to 8 and a processing device of a
person in charge (305) of the dispenser device (100)
adapted to communicate with each other, the
processing device of the person in charge (305) com-
prising:

means (410) for storing an indication of a dosage
of the substances to be taken by the user,
means (415) for calculating the taking plan ac-

cording to the dosage,
means (430) for controlling a loading of the dos-
es into the dispensing device (100), for each
dose the means for controlling the loading (430)
being adapted to send a loading command to
the dispensing device (100) to cause the dis-
pensing device (100) to bring a free one of the
compartments (210) to a loading condition and
to provide a loading notice of the dose into the
free compartment (210).

10. The assistance system (100,305) according to claim
9, wherein the dispensing device (100) is according
to claim 7 and comprises means (460) for transmit-
ting an indication of each unreleased dose associ-
ated with the indication of missing release to the
processing device of the person in charge (305), and
wherein the processing device of the person in
charge (305) comprises means (435) for controlling
an unloading of the dispensing device (100), for each
unreleased dose the means for controlling the un-
loading (435) being adapted to send an unloading
command to the dispensing device (100) to cause
the dispensing device (100) to bring the compart-
ment (210) of the unreleased dose to an unloading
condition and to provide an unloading notice of the
unreleased dose.

11. A processing device of a person in charge (305) to
the dispensing device (100) according to any claim
from 1 to 8, wherein the processing device of the
person in charge (305) comprises means (410) for
storing an indication of a dosage of the substances
to be taken by the user, means (415) for calculating
the taking plan according to the dosage, and means
(430) for controlling a loading of the doses into the
dispensing device (100), for each dose the means
for controlling the loading (430) being adapted to
send a loading command to the dispensing device
(100) to cause the dispensing device (100) to bring
a free one of the compartments (210) to a loading
condition and to provide a loading notice of the dose
into the free compartment (210).

12. The processing device of a person in charge (305)
according to claim 11 comprising means (440) for
receiving an indication of each unreleased dose from
the dispensing device (100) and means (435) for
controlling an unloading of the dispensing device
(100), for each unreleased dose the means for con-
trolling the unloading (435) being adapted to send
an unloading command to the dispensing device
(100) to cause the dispensing device (100) to bring
the compartment (210) of the unreleased dose to an
unloading condition and to provide an unloading no-
tice of the unreleased dose.

13. A method (500) for controlling the dispensing device
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(100) according to any of the claims from 1 to 8 by
a processing device of a person in charge (305) of
the dispensing device (100), wherein the method
(500) comprises:

storing (506-509) an indication of a dosage of
the substances to be taken by the user,
calculating (512) the taking plan according to
the dosage, and
controlling (515-530) a loading of the doses into
the dispensing device (100), for each dose said
controlling the loading (430) comprising sending
a loading command to the dispensing device
(100) to cause the dispensing device (100) to
bring one of the free compartments (210) to a
loading condition and to provide a loading notice
of the dose into the free compartment (210).

14. The method (500) according to claim 13, wherein
the method (500) comprises:

receiving (587) an indication of each unreleased
dose by the dispensing device (100), and
controlling (590-593) an unloading of the dis-
pensing device (100), for each unreleased dose
said controlling the unloading (435) comprising
sending an unloading command to the dispens-
ing device (100) to cause the dispensing device
(100) to bring the compartment (210) of the un-
released dose to an unloading condition and to
provide an unloading notice of the unreleased
dose.

15. A computer program (405-440) configured for caus-
ing a processing device (305) to perform the method
(500) according to claim 13 or 14 when the computer
program (405-440) is executed on the processing
device (305).
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