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(54) Title: MEDICATION AND MEDICAL SUPPLY DISPENSER

(57) Abstract: A medication and medical supply dispenser system
(100) comprising a substantially planar base (1), a plurality of separat-

FIGURE 1

ors (2) for being removably fixed on the base and thus for defining
separated compartments (3) thereon, said system being connectable to
a further device having computing and data storage abilities wherein
the system further comprises or is cooperable with a set (50) of aligned
transducers, each separator is provided with a counterpart, proximity
of said counterpart being detectable by any of said transducers; such
that in use, when the system is connected to said further device, and
the base is scanned by the set, a matrix of relative positions of any sep -
arators tixed on the base is generated, and thus a map of separated
compartments is generated for preparation of rules for authorization-
based selective access to a certain compartment.
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MEDICATION AND MEDICAL SUPPLY DISPENSER

Technical Field of the Invention

The present invention relates to a system for storage and distribution of medications
and medical supplies.

Background of the Invention

Medication and medical supply dispensers are medicament and medical supply
storage and distribution boxes with a plurality of compartments, and they are
generally used for providing pre-planned time-based distribution of dosage forms.
Usually, a dispenser is filled with medications and medical supply by an authorized
person in accordance with predetermined stock levels, and sealed for timely access
by respective care giver, in accordance with respective treatment plans. A treatment
plan may comprise administration of different medicaments in variable amounts
throughout the treatment. Such variable amounts may result in variation of volume

in daily dosages.

A pill dispenser with a uniform compartment volume (as in CA 2 311 269 A1, US
2014 311 942 Al, US 8 794 482 B2 etc.) has a drawback that the volume of a
compartment may not fit to a volume of a daily dose and/or stock level. If the
medicaments volume varies such that one or more days throughout the treatment
plan require high amounts of compartment volume, respective daily doses may not
fit into a compartment. Or if the compartments are large enough to receive high
volumes of daily doses, some of the compartment volumes may not be able to be
used efficiently in case where the treatment plan comprises low-dose days requiring

low volume compartments.

Lack of flexibility in time-based distribution of medicaments in accordance with
treatment plans comprising variable daily doses, using a medication dispenser, is an

important issue to overcome.
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Objects of the Invention

Primary object of the present invention is to overcome the shortcomings in the prior
art.

Another object of the present invention is to provide a medication and medical
supply dispenser system, compartment sizes of which can be pre-arranged flexibly in
accordance with requirements of different treatment plans and/or stock levels.
Another object of the present invention is to provide a medication and medical
supply dispenser with effective use of volume.

Another object of the present invention is to provide a medication and medical
supply dispenser with high precision by allowing access to respective compartments
thereof.

Another object of the present invention is to provide a method of pre-planned
distribution of dosage forms.

Summary of the Invention

A medication and medical supply dispenser system comprising a substantially planar
base, a plurality of separators for being removably fixed on the base and thus for
defining separated compartments thereon, said system being connectable to a
further device having computing and data storage abilities wherein the system
further comprises or is cooperable with a set of aligned transducers, each separator
is provided with a counterpart, proximity of said counterpart being detectable by any
of said transducers; such that in use, when the system is connected to said further
device, and the base is scanned by the set, a matrix of relative positions of any
separators fixed on the base is generated, and thus a map of separated
compartments is generated for preparation of rules for authorization-based selective
access to a certain compartment.

Brief Description of the Figures

The figures whose brief explanations are herewith provided are solely intended for
providing a better understanding of the present invention and are as such not
intended to define the scope of protection or the context in which said scope is to be
interpreted in the absence of the description.
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Figure 1 represents a perspective view of the system according to the present
invention, wherein the base is provided with several compartments of various sizes,

wherein all of the compartments are fully available for access.

Figure 2 represents a perspective view of the system according to the present
invention, wherein only one compartment is available for access and the rest of the
compartments are covered by sliding covers.

Figure 3 represents a plan view of the system shown in Figure 2, wherein only one
compartment is available for access and the rest of the compartments are covered

by sliding covers.

Figure 4 exemplifies a use of the system according to the present invention in a
drawer or as one, wherein a slide of a sliding cover is provided with the set.

Figure 5 exemplifies a use of the system according to the present invention in a
drawer or as one, wherein the set is located in proximity of an opening on a surface

perpendicular to the movement axis of the base (z-axis).

Detailed Description of the Invention
Referring now the figures outlined above, the present invention proposes a
medication and medical supply dispenser system. As exemplified in Fig. 1, the
system (100) comprises a substantially planar base (1), a plurality of separators (2)
for being removably fixed on the base and thus for defining separated compartments
(3) (one example for the compartments is shown with bold dashed polygon on Fig.
1) thereon, said system being connectable to a further device (not shown) having
computing and data storage abilities, wherein
- the system further comprises or is cooperable with a set (50) of aligned
transducers (not shown),
- each separator is provided with a counterpart (not shown), position of which
being detectable by any of said transducers;
such that in use, when the system is connected to said further device, and the base
is scanned by the set, a matrix of relative positions of any separators fixed on the
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base is generated, and thus a map of separated compartments is generated for
preparing rules for authorization-based selective access to a certain compartment.

The system of the present invention enables flexible arrangement of compartment
sizes for receiving various size daily doses and/or stock levels of e.g. dosage forms
to be administrated to a patient. Once the compartments (3) of pre-planned required
sizes are defined by placing the separators (2) onto the base (1), digital mapping of
the compartments can be achieved by scanning the base (preferably in full extent of
the base footprint) by the set (50) (which may be e.g. a strip-shaped sensor) which
comprises a plurality of aligned transducers (not shown). As the base gets scanned
by moving the set thereon, sensor data is transferred and logged on the further
device having computing abilities. Sensor data here is preferably a time- and
velocity-based coordinate information on counterparts detected by any transducer of
the set (50). Coordinate information of counterparts (not shown) correspond to
coordinate information of separators, and thus spaces between separators can be
determined by determination of said coordinate information. Distances between
successive separators correspond to width or length of respective compartments
adjacent to respective separators. Multiplication between respective widths and
lengths correspond to compartment base areas (i.e. compartment footprints).

In a preferred embodiment according to the present invention, the transducers are
Hall Effect sensors, and accordingly, the counterparts are magnetic. This enables
position detection (i.e. locating of separators) by proximity detection of the
counterparts even when the set scans throughout the base without mechanically
contacting the counterparts, thanks to the magnetic interaction between Hall Effect
sensors and the magnetic counterparts.

In an embodiment according to the present invention, exemplified in Fig.2 and Fig.3,
the system is provided with a first set of sliding covers (40 and 41) movable on a
first linear axis (shown as x-axis on Fig.2) parallel to the base, and a second set of
sliding covers (42 and 43) movable on a second linear axis (shown as y-axis on
Fig.2) parallel to the base and perpendicular to said first linear axis; for partly or fully
covering the base thus for providing or limiting access to the compartments. In this
embodiment, the system further comprises motors dedicated to each sliding cover
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for rolling and unrolling them. Thus, the rules for authorization-based selective
access to a certain compartment can be implemented by provision or limiting access

thereto.

In an embodiment according to the present invention, the set is located on a sliding
cover. In a preferred embodiment, the sliding covers are mainly built of slides (4),
and one of the slides of a sliding cover (41, 42, 43 or 44) is provided with the set. In
this case, the scanning can be performed through a from side to side movement of
said slide throughout the base.

In an alternative embodiment according to the present invention, exemplified in
Fig.4, the base is linearly movable on a drawer (5) which can be either manually
driven or motor-driven through an opening on a surface perpendicular to the
movement axis (shown as z-axis) of the base (e.g. the base is such drawer itself, or
the base can be put into such drawer), and the set (50) (symbolically shown as a
dashed bar) is located in proximity of the opening such that the scanning of the base
by the set is performed during motion of the drawer through the opening. In this
case, the scanning can be performed via a full movement of the drawer through the

opening, in a direction on said axis.

In a preferred embodiment according to the present invention, the base comprises a
series of reference magnets located

-along the direction of sliding of the sliding covers in case where the set is located
on a sliding cover, or

-along the direction of the linear motion of the drawer in case where the base is
linearly movable on a drawer;

and the scanning of the base by the set is performed by sliding of the base and set
relative to each other. This provides formation of the matrix, independently from the
velocity of the sliding cover or from the velocity of the drawer motion.

In an alternative embodiment according to the present invention, the scanning of
the base by the set is performed by sliding of the base and set relative to each other
with a uniform speed. This provides formation of a distance-based matrix of
counterpart coordinates by using such speed.
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In a preferred embodiment according to the present invention, a minimum
compartment footprint (31) (size of the area demonstrated with an exemplary
shaded region on Fig.1) is defined as an aliquot of total footprint area of the base
(i.e. sum of all compartment footprint areas available on the base); and the base is
provided with guides (55) for matching with separators such that compartment sizes
can only be arranged to be multiples of said minimum compartment footprint. Here,
basically, a minimum compartment footprint (size) is defined as an aliquot of total
available footprint (size) of the base. Furthermore, minimum compartment size (or
footprint) is in accordance with edge lengths of a compartment having the minimum
footprint. In case that the minimum footprint is mainly in shape of square, the edge
lengths of said square can be considered as minimum edge length. Designation of
minimum compartment footprints (in other words, minimum compartment areas
which are not further dividable by guides for separators) using guides (55) for
separators serves for accurate detection of scanning and precise mapping of
compartments, since minimum available distance between two guides on the base,
which are parallel to each other can preferably be selected in accordance with the
detection resolution of the set which may correspond to distances between the

aligned transducers.

In an embodiment according to the present invention, each motor is step motor.
Preferably, step lengths of the motors are arranged such that each step of a motor
corresponds to the minimum edge length (i.e. the minimum available distance
between two guides on the base, which are parallel to each other). With this
embodiment, enhanced precision on access to the compartments is achieved. The
step length is preferably smaller than the range of the transducer, said range
corresponding to the maximum distance between a transducer and a counterpart
wherein detection of the counterpart by the transducer is possible. In this case, the
step length is preferably smaller than the half of the transducer range, more
preferably smaller than one tenth of the transducer range, even more preferably
smaller than one tenth of the transducer range. In such case, precise alignment of
the set on a certain separator is available and further enhanced precision on access
to the compartments is achieved; especially if Hall Effect sensors are used as

transducers in the set.
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The present invention further provides a method of pre-planning of distribution of

dosage forms in accordance with time-based treatment plans and/or stock levels.

The method comprises following sequential steps:

a)

b)

d)

e)

determination of a time-based distribution plan for distribution of dosage
forms in accordance with a respective treatment plan for a patient,
determination of required compartment sizes for receiving respective time-
based amounts (e.g. daily amounts) of said dosage forms to be distributed,
dividing the base of a pill dispenser system having a substantially planar base
by removably fixing a plurality of separators thereon, thus defining separated
compartments on the base, said compartments having variable sizes in
accordance with required compartment sizes for receiving variable respective
time-based amounts of the dosage forms; said separators being provided
with counterparts detectable by a set of aligned transducers;

and then optionally loading said time-based amounts into respective
compartments,

scanning the base by the set whilst the system is connected to a further
device having computing and data storage abilities, by that way generation a
matrix of relative positions of any separators fixed on the base,

generation of a map of separated compartments for preparing rules for
authorization-based selective access to a certain compartment.

The method preferably further comprises moving a first set of sliding covers movable

on a first linear axis parallel to the base, and moving a second set of sliding covers

movable on a second linear axis parallel to the base and perpendicular to said first

linear axis;

thus selectively partly or fully covering said base thus providing or limiting access to

the compartments; such that only a certain compartment which is pre-determined by

an authorized person for being accessible is fully accessible on the pre-determined

time for administration of the time-based dosage from the accessible compartment;

and such that rest of the compartments which are pre-determined to be inaccessible

on said time, being inaccessible by an unauthorized person.

Following objects are achieved by the present invention:
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-overcoming the shortcomings in the prior art,

-provision of a medication and medical supply dispenser system, compartment sizes
of which can be pre-arranged flexibly in accordance with requirements of different
treatment plans and/or stock levels,

-provision of a pill dispenser with effective use of volume,

-provision of a pill dispenser with high precision by allowing access to respective
compartments thereof,

-provision of a method for pre-planned distribution of dosage forms.
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Claims:

1)

2)

3)

4)

5)

A medication and medical supply dispenser system (100) comprising a
substantially planar base (1), a plurality of separators (2) for being removably
fixed on the base and thus for defining separated compartments (3) thereon,
said system being connectable to a further device having computing and data
storage abilities,

the system further comprising a set (50) of aligned transducers or being
cooperable therewith,

each separator being provided with a counterpart, position of which being
detectable by any of said transducers; characterized in that the
transducers are Hall Effect sensors and the counterparts are magnetic.

System according to the Claim 1, wherein the system comprises a first set of
sliding covers movable on a first linear axis parallel to the base, and a second
set of sliding covers movable on a second linear axis parallel to the base and
perpendicular to said first linear axis; for partly or fully covering said base
thus providing or limiting access to the compartments; the system further
comprises motors dedicated to each sliding cover for rolling and unrolling
them.

System according to the Claim 2, wherein the set is located on a sliding

cover,

System according to the Claim 3, wherein the base comprises a series of
reference magnets located along the direction of sliding of the sliding covers.

System according to the Claim 2, wherein each motor is step motor, having a
step length smaller than the range of the transducer, said range
corresponding to a maximum distance between a transducer and a
counterpart suitable for detection of the counterpart by the transducer; the
step length being preferably smaller than the half of the transducer range,
more preferably smaller than one tenth of the transducer range, even more
preferably smaller than one tenth of the transducer range.
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6) System according to the Claim 2, wherein the sliding covers are mainly built
of slides, and a slide of a sliding cover is provided with the set.

7) System according to the Claim 2, wherein the base is linearly movable on a
drawer through an opening on a surface perpendicular to the movement axis
of the base, and the set is located in proximity of the opening such that the
scanning of the base by the set is performed during motion of the drawer
through the opening.

8) System according to the Claim 7, wherein the base comprises a series of
reference magnets located along the direction of the linear motion of the

drawer.

9) System according to the Claim 1, wherein the scanning of the base by the set
is performed by sliding of the base and set relative to each other with a

uniform speed.

10) System according to the Claim 1, wherein @ minimum compartment footprint
is defined as an aliquot of total footprint area of the base; and wherein the
base is provided with guides for matching with separators such that
compartment sizes can only be arranged to be multiples of said minimum

compartment footprint.

11)Medication and medical supply dispenser system according to the Claim 1,

wherein said further device is comprised by said system.

12) A method of pre-planning of distribution of dosage forms in accordance with
time-based treatment plans and/or stock levels, comprising the sequential
steps of:

a) determination of a time-based distribution plan for distribution of dosage
forms in accordance with a respective treatment plan for a patient,

b) determination of required compartment sizes for receiving respective time-
based amounts (e.g. daily amounts and/or stock levels) of said dosage forms
to be distributed,

¢) dividing the base of a medication and medical supply dispenser system
having a substantially planar base by removably fixing a plurality of
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separators thereon, thus defining separated compartments on the base, said
compartments having variable sizes in accordance with required
compartment sizes for receiving variable respective time-based amounts of
the dosage forms; said separators being provided with magnetic counterparts
detectable by a set of aligned transducers which are Hall Effect sensors;

and then optionally loading said time-based amounts into respective
compartments,

scanning the base by the set whilst the system is connected to a further
device having computing and data storage abilities, by that way generation a
matrix of relative positions of any separators fixed on the base,

generation of a map of separated compartments for preparing rules for
authorization-based selective access to a certain compartment.

13) Method according to the Claim 12, wherein the base comprises a series of

reference magnets located

- along the direction of sliding of the sliding covers in case where the set is
located on a sliding cover, or

- along the direction of the linear motion of the drawer in case where the
base is linearly movable on a drawer;

and the scanning of the base by the set is performed by sliding of the base
and set relative to each other.

14)Method according to the Claim 12, further comprising moving a first set of

sliding covers movable on a first linear axis parallel to the base, and moving a
second set of sliding covers movable on a second linear axis parallel to the
base and perpendicular to said first linear axis; thus selectively partly or fully
covering said base thus providing or limiting access to the compartments;
such that only a certain compartment which is pre-determined by an
authorized person for being accessible is fully accessible for administration of
the time-based dosage from the accessible compartment; and such that rest
of the compartments which are pre-determined to be inaccessible, being
inaccessible by an unauthorized person.
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FIGURE 1
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FIGURE 2
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[3 " FIGURE 3
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