L |  REPLACED SHEETS  SG
BACKGROUND OF THE | NVENTI ON p
' s _ y | &¥Description : paged wd...to paged JZ..

Abstract paged ;3 to paged .......
TITLE OF THE INVENTION .

MEDICATION FILLING APPARATUS RimP copy

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a medication filling apparatus for
filling a container with medications (the medications hereinafter mean
tablets, capsules, pills, lozenges, and any other solid medications) specified
by a prescription at a hospital or the like, or dispensed without a
prescription.

Description of the Related Art
Conventionally, at a hospital or the like, a plurality of types of tablets

prescribed by a doctor are packed by dividing them by each dose before
supplying them to a patient, by using a tablet packing machine disclosed,
for example, in Japanese Patent Publication No. 3-59 (A61J3/00). Such a
divide and pack method, however, is basically designed to dispense tablets
for each dose and collect them using a hopper, conveyor, or the like to
pack them, thus requiring much time for completing the packing, including
the waiting time for collecting the tablets. Moreover, the whole apparatus
unavmdably becomes large because it solely depends on gravitational force
to collect thetéi:?a%by using such a hopper, conveyor, or the like.

There is another type of tablet filling apparatus; it charges prescribed
tablets in containéis such as vials or bags for each type of tablets for a .
patient. Thls type of oonvenhonal tablet filling apparatus is designed to
arrange a plurahty of tablet cases, each of whlch is filled with a different
type of tablets, like a 1:?_W.0f lockers w1th,th§ tablet cases slanted down to

]
the front. Each tablet case is equipped with a dispensing mechanism for
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Ftel d -of the Invention The present invention relates to a nedication
filting apparatus for filling a container with nedications (the

medi cati ons hereinafter nean tablets, capsules, pills, |ozenges, and any
ot her solid nedications) specified by a prescription at a hospital or the
i ke, or dispensed without a prescription. Description of the Related Art
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the charging of tablets than the former tablet packing machine since it does

not divide the tablets by dose; however, it requires that an operator go to
the tablet case and fill a container with the tablets ejected from the
dispensing mechanism. Therefore, especially when there are many types of
tablets, the work for filling different types of containers with the different
types of tablets becomes extremely complicated and time-consuming.
Further, the plurality of tablet cases which are disposed on a wall
surface like a row of lockers prevent the reduction in the size of the whole
apparatus, whereas reduced size has been required of the conventional tablet

packing machine.

SUMMARY OF THE INVENTION

The present invention has been made with a view toward solving the

problems with the prior art and it is an object of the present invention to
provide a medication filling apparatus which is capable of improving the
workability and shortening the required filling time when charging
medications such as tablets in predetermined containers.

To this end, according to one aspect of the present invention, there is
provided a medication ﬁlliﬁg apparatus which is equipped with: medication
containing means for containing. medications separately by type; dispensing
and counting means for dispenSing the medications from the medication
containing means and counting them; and medication filling means for
collecting and moving the medications, which have been ejected from the
medication containing means, to a dispensing port and charging them into a

predetermined container.
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for exanple, in Japanese Patent Publication No. 3-59 (A61J3/00). Such a
di vi de and pack nethod, however, is basically designed to dispense tablets
for each dose and collect themusing a hopper, conveyor, or the like to
pack them thus requiring nmuch time for conpleting the packing, including
the waiting time for collecting the tablets. Mreover, the whol e apparatus
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been dispensed from the medication containing means are gathered and

Y

brought to the dispensing port by the medication filling means, so that the
medications may be charged into a prescribed container through the |
dispensing port. Hence, a specified type of medications among a plurality
of types of medications can be charged into a container at one location.
This leads to markedly improved workability and quick filling and enables
shortened waiting time, thus helping to provide the waiting patients with
better service.

According to another aspect of the present invention, there is provided
a medication filling apparatus which is equipped with: medication
containing means for containing medications separately by type; dispensing
and counting means for dispensing the medications from the medication
containing means and counting them; and medication filling means for
charging the medications, which have been dispensed from the medication
containing means, into a predetermined container; wherein the medication
filling means has medication collecting means which receives and collects
the medications dispensed from the medication containing means and means
for temporarily retaining the medications which have been gathered by the
medication collecting means.

In this arrangement, the medication filling means is comprised of the
medication collecting means which receives and collects the medications
dispensed from the medication containing means and the means for
temporarily retaining the medications which have been gathered by the

medication collecting means. Therefore, when a plurality of different
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argrang'ésa plurality of tablet cases, each of which is filled with a
diffierent type of tablets, like a row of |ockers with the tablet cases

slanted down to the front. Each tablet case is equipped with a di spensing
mechani sm f or

medications are charged in succession, for example, even if the order of the
containers arranged by an operator mismatches the order of the types of
medications dispensed from the medication containing means, the type of
medications which have been dispensed earlier can be retained temporarily
in the retaining means, so that they can be charged into a right container
after the container supplied earlier has been filled. This feature helps
further improve the filling workability and further shorten the total
operation time especially when a plurality of different medications are
charged.

According to a still another aspect of the present invention, there is
provided a medication filling apparatus which is equipped with: a plurality
of tablet cases for holding medications separately by type; a dispensing and
counting device for dispensing the medications from the tablet case
containing a specified type of medications according to predetermined
dispense data and for counting the medications; a turntable which is located
under the tablet cases and which rotates to receive the medications which
have been dispensed the turntable; a guide provided around the turntable;
and a dispensing port which is formed in the guide.

With this arrangement, the medications are dispensed from the tablet
cases, which hold the medications separately by type, and counted by the
dispensing and counting device, and the medications dispensed from the
tablet cases are received by the turntable rotating under the tablet cases and
are gathered and moved toward the surrounding guide by the centrifugal
force produced by the rotating turntable. The medications are then
collected and brought to the dispensing port formed in the guide before
they are finally released; therefore, the medications can be charged into a

container by disposing a predetermined container at the dispensing port.

This Sheet Has Been Re: ﬁ

N



diispensing the tablets fromthe tablet case according to a prescription.
Thei | atter type of tablet filling apparatus requires less tinme to conplete
the charging of tablets than the former tablet packing machine since it
does not divide the tablets by dose; however, it requires that an operator
go to the tablet case and fill a contalner with the tablets ejected from
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the size of
and quick filling and enables shortened waiting time, thereby helping to

provide the waiting patients with better service.

In particular, whereas the conventional art depends solely on the
gravitational force to collect medications which have been dispensed from a
plurality of tablet cases, the present invention makes use of the centrifugal
force of the turntable. This makes it possible to reduce the size of the
medication filling apparatus especially in the vertical dimension,
coﬁtributing to effective use of the space at facilities including hospitals and
pharmacies.

According to a preferred form of the present invention, the medication
filling apparatus is equipped with: a plurality of tablet cases for holding
medications separately by type; a dispensing and counting device for
dispensing the medications from the tablet case containing a specified type
of medications according to predetermined dispense data and for counting
the medications; a turntable which is located under the tablet cases and
which rotates to receive the medications which have been dispensed the
turntable; a guide provided around the turntable; a dispensing port which is
formed in the guide; a shutter for opening and closing the dispensing port;
a plurality of holders for temporarily retaining the medications, which have
been dispensed through the dispensing port; and covers for opening and
closing the outlets of the holders.

In this arrangement, the shutter for opening and closing the dispensing
port of the guide, the plurality of holders which are selectively disposed at
the dispensing port and which temporarily retain the medications, which
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apparatus, whereas reduced size has been required of the conventi onal

tabl et packi ng nmachi ne. SUMMARY OF THE | NVENTI ON The present

i nvention has been made with a view toward solving the problens with the
prior art and it is an object of the present invention to provide a

medi cation filling apparatus which is capable of inproving the workability
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tablets in
opening and closing the outlets of the respective holders have been added,

so that when, for example, a plurality of different medications are packed in
succession, even If the order of the containers arranged by the operator
mismatches the order of the types of the medications dispensed from the
tablet céses, the medications which have been dispensed earlier can be
gathered and retained in a predetermined holder by opening/closing the
dispensing port by the shutter to wait until a container supplied earlier has
been filled with a medication, then the cover of the holder is opened when
the right container for the retained medication is feady so that the container
may be filled with the medication. Thus, the filling workability will be
further improved and the total operation time will be further reduced
especially when packing a plurality of different medications.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a medication filling apparatus in

accordance with the present invention;

Fig. 2 is a front view of the medication filling apparatus in accordance
with the present invention;

Fig. 3 is a perspective view of the medication filling apparatus in
accordance with the present invention with a top table thereof opened;

Fig. 4 is a longitudinal side view of the medication filling apparatus in
accordance with the present invention;

Fig. 5 is a top cross-sectional view of the medication filling apparatus.
in accordance with the present invention;

Fig. 6 is an illustration of the internal configuration of the medication

ﬁlhng apparatus in accordance with the present invention;
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T9 thi's’ end, according to one aspect of the present invention,
provided a -nmedication filling apparatus which is equi pped wth:
cont ai ning means for containing nmedications separately by type;

there is
medi cati on
di spensi ng

and counting neans for dispensing the nmedications fromthe nedication
cont ai ni ng means and counting them and nmedication filling neans for
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predeterm ned CFPé.aé 7§ another perspective view of the holder unit;
Fig. 9 is a top view of the holder unit;

Fig. 10 is a side view of the holder unit;

Fig. 11 is a perspective view of tablet cases and a dispensing and

counting device;

Fig. 12 is a block diagram showing a control unit of the medication

filling apparatus in accordance with the present invention;

Fig. 13 is a flowchart illustrating a program of a microprocessor;

Fig. 14 is another flowchart illustrating the program of the

MIiCroprocessor;

Fig. 15 is an illustration of the internal configuration of another

medication filling apparatus in accordance with the present invention; and

Fig. 16 is a flowchart illustrating a program for the microprocessor of

Fig. 15.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of the present invention will now be

described in conjunction with the accompanying drawings. A medication

filling apparatus 1 according to the present invention is installed at a

hospital, pharmacy, or the like. A tablet case enclosure 3A is disposed at

the top inside a rectangular outer case 3; the tablet case enclosure 3A is

open upward and provided with a top table 2 which opens and closes the

tablet case enclosure 3A. A filling section 3B, which has an arc cross

section, is provided on the front surface of the outer case 3. Transparent

glass panels 4, 4 (or acrylic panels or the like), which have arc cross

il 7

sections, are installed on both sides on the front surface of the filling



3: 'Wth this arrangenent, nedications are ejected fromthe nedication
cont ai ni ng neans, which hold nedi cati ons separately by type, and counted by
t he di spensing and counting neans, then the nedications which have been

di spensed fromthe nedication contai ning nmeans are gathered and brought to
t he di spensing port by the nedication filling nmeans, so that the

section 3B and an inserting opening 6 which is communicated with the
filling section 3B is provided between the transparent glass panels 4, 4.

A plurality of tablet cases 7 serving as the means for containing
medications are disposed and housed in the tablet case enclosure 3A. The
individual tablet cases 7 contain predetermined quantities of medications
separately by type; dispensing and counting devices 8 serving as the
dispensing and counting means are provided beneath the tablet cases 7 as
shown in Fig. 11.

The dispensing and counting devices 8 are respectively communicated
with the tablet cases 7 located over them, motor-driven dispensing drums 9
being incorporated therein. A plurality of vertical grooves 11 are formed
on the periphery of the dispensing drum 9, so that solid medications such
as tablets, capsules, pills, and lozenges (two pieces in this embodiment) are
vertically aligned in each groove. As the dispensing drum 9 rotates, the
medications in each groove 11 drop one by one through an outlet 12 as
indicated by black arrows in Fig. 6 and Fig. 11. The dispensing and
counting device 8 is further provided with a photosensor 13 for detecting
the medication which has dropped out through the outlet 12.

A turntable 16 which constitutes the medication collecting means of
the medication filling means is provided in the outer case 3 under the tablet
casés 7 and the dispensing and counting devices 8. The turntable shapes
like a disc and has an area which is sufficiently large for the bottom area of
all the tablet cases 7 and the dispensing and counting devices 8. The
turntable 16 has a projecting cone 16A at the center thereof; there are also
provided partitioning vanes 17, 17 which extend in the radial direction from
the projecting cone 16A. A turntable motor 18 drives and rotates the
turntable 16 in the direction of the arrows given in the drawing at a
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medi cati ons may be charged into a prescribed container through the

di spensing port. Hence, a specified type of nedications anong a plurality
of types of nedications can be charged into a container at one | ocation.
This leads to markedly inproved workability and quick filling and enabl es
shortened waiting tine, thus helping to provide the waiting patients with

better servi . g to another aspect of the present invention,
o pr GoEdetsmifEg Rped

there is pr ron filling apparatus which is eqU|pped Wit h:
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medi cation yeans, is provided vertically around the turntable 16; a notch-shaped
dispensing port 22 is provided at the front end of the guide 21 to
communicate the turntable 16 with the area outside the guide 21. The
dispensing port 22 is opened and closed by a shutter 23 which swings
outward. The shutter 23 is driven by a shutter opening/closing means 24
for a solenoid plunger or the like which will be discussed hereinafter. The
vertical dimension of the turntable 16 including the guide 21 is
approximately 10 cm.

Provided at the bottom front of the turntable 16 and the guide 21 is a
holder unit 31 which constructs the temporarily retaining means of the
medication filling means. As shown in Fig. 7 through Fig. 10, the holder
unit 31 is equipped with a disc base 32 at the top and a plurality of holders
33 (12 holders in the embodiment) which jut out from the base 32 and
move down aslant (at 60 degrees in the embodiment). The top ends of the
respective holders 33 are open through inlets 33A provided in the base 32.

Further, the respective holders 33 extend radially from the center of
the base 32 as illustrated in Fig. 9; the respective inlets 33A and the outlets
33B are arranged on virtual circles which are concentric with the base 32.

| The respective holders 33 are provided with covers 36 for opening and
closing the respective outlets 33B (only one cover is shown in Fig. 6 to
Fig. 8), the covers 36 normally close the outléts 33B by springs or the like
which are not shown. Each cover 36 has a handle 37 sticking out of the
holder 33 aﬁd the cover 36 is swung by the handle 37 to open the outlet
33B.

A rotary shaft 38 juts out downward from the center of the base 32 of
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cont ai'ni ng means and counting them and medication filling neans for
chargi ng the nedi cati ons, which have been di spensed fromthe nedication
cont ai ning nmeans, into a predeterm ned container; wherein the nedication
filling neans has medi cation collecting nmeans which receives and collects
t he medi cati ons di spensed fromthe nedication containing neans and nmeans
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containi ng iERAT 3118 fiPPed With a holder position sensor 41 for detecting the

positions of the respective holders 33, which will be discussed hereinafter.

Inside the filling section 3B of the aforesaid outer case 3, there is

provided a bar code reader 42 which is located near the inserting opening 6.

Provided on the top surface of the filling section 3B are a key switch 43
consisting of ten keyé and a display 47 for showing prescription data and
preparing state and for giving an alarm.

Fig. 12 is the block diagram showing a control unit 44 of the
medication filling apparatus 1 in accordance with the present invention.
The control unit 44 is comprised of a general-purpose microprocessor 45.
Connected to the microprocessor 45 is a transmitting and receiving means
46 for exchanging data with an external personal computer, i.e. host
computer, which is not shown; connected to the input terminal thereof are
the photosensors 13 of the dispensing and counting devices 8, the holder
position detecting sensor 41 of the holder unit 31, the bar code reader 42,
and the key switch 43. Connected to the output terminal of the
microprocessor 45 are the dispensing drums 9 of the dispensing and
counting devices 8, the turntable motor 18, the holder motor 39, the shutter
opening/closing means 24, and the display 47. The operation of the
medicatton filling apparatus 1 in accordance with the present invention will
now be described. Fig. 13 shows the flowchart of the program for the
medication dispensing operation performed by the microprocessor 45; Fig.
14 gives the flowchart of the program for the medication filling operation
performed by the microprocessor 45. While the power is ON, the shutter
23 closes the dlspensmg port 22 of the guide 21 and all count values stay
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teﬁporéfily retaining the nmedications which have been gathered by the
nmediscati on coll ecting neans. Therefore, when a plurality of different
4 medi cations are charged in succession, for exanple, even if the order of

t he

reset. The turntable motor 18 is energized at all times so that the turntable
16 turns at all times. It is also possible to halt the turntable 16 temporarily
when the preparing operation is halted for a predetermined time.

When an operator keys in dispense data into the personal computer,
the personal computer requests the transmission of data from the medication
filling apparatus 1. As soon as the microprocessor 45 of the medication
filling apparatus 1 receives the request for the data transmission from the
personal computer through the transmitting and receiving means 46 in step
S1, it determines in step S2 whether all the holders 33 of the holder unit 31
retain and are full of medications; if it decides that they are full, then it
goes back to step Sl wherein it stands by.

If the microprocessor decides in step S2 that the holders 33 are not
filled up, then it responds, in step S3, to the personal computer, telling that
it is ready to receive data and it receives and reads the dispense data sent
from the personal computer. In step S4, based on the dispense data, the
microprocessor 45 drives and rotates the dispensing drum 9 of the
dispensing and counting device 8 of the tablet case 7 for holding the type
of medication speciﬁed in the dispense data.

As the dispensing drum 9 rotates, the medications drop one by one as
previously mentioned and the dropped medications are received by the
turntable 16. The number of dropping medication is counted by the
microprocessor 45 through the photosensor 13. In step S5, the
microprocessor defermines whether the counting has been completed; if the
determination result is negative, then it goes back to step S4 to repeat the -
same process. When the number of dropped medications detected by the
photosensor 13 coincides with the number of the medications based on the

dispense data, the microprocessor 45 decides that the counting has been
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cont ainers arranged by an operator m smatches the order of the types of
medi cati ons di spensed fromthe nedication containing neans, the type of
medi cati ons whi ch have been di spensed earlier can be retained tenporarily
in the retaining nmeans, so that they can be charged into a right container
after the container supplied earlier has been filled. This feature hel ps
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plurality e guide 21 located on the circumference of the turntable 16 due to the
centrifugal force of the turntable 16. At this time, since the projecting
cone 16A is located at the center of the tumtable 16 at which the

centrifugal force is weaker, the medication dropped onto the center moves
outward along the slope of the projecting cone 16A and then moves toward
the guide 21 owing to the centrifugal force. The partitioning vanes 17, 17
provided on the turntable 16 turn with the turntable, so that the medication
which stays stationary on the turntable 16 may be also pushed and moved
outside smoothly. Thus the medications dropped onto the turntable 16 are
collected and moved to the guide 21 and aligned, being pushed against the
guide 21.

In step S6, the microprocessor 45 selects an empty holder 33, drives
the holder motor 39 to rotate the holder unit 31, and positions the empty
holder 33 under the dispensing port 22 of the guide 21 with the aid of the
holder position detecting sensor 41. Then in step S7, the microprocessor
45 swings the shuiter 23 outward as shown in Fig. 6 by the shutter
opening/closing means 24 to release the dispensing port 22 for a
predetermined time, e.g. 1 second, and then close it.

When the dispensing port 22 is released, the medications aligned
against the inner circumferential wall of the guide 21 are collected at the
dispensing port 22 one after another by the centrifugal force and moved
into the holder 33 through the inlet 33A of the holder 33 (step S8).

The microprocessor 45 repeats the procedure from step S4 to step S8
for all types of medications specified by the prescription data to fill the

separate holders 33 for the different medications.
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of tablet cases for holding nedications separately by type; a dispensing
and counting device for dispensing the nedications fromthe tabl et case
containing a specified type of medications according to predeterm ned

di spense data and for counting the nedications; a turntable which is

| ocat ed under the tablet cases and which rotates to receive the nedications
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. container is inserted into the filling section 3B through the inserting

opening 6 of the medication filling apparatus 1, the bar code on the bar
code label L is read through the bar code reader 42. The microprocessor
45 determines in step S9 of Fig. 14 whether the bar code indicating the
type of medication has been successfully read through the bar code reader
42; if it decides that the bar code has been read properly, then it proceeds
to step S10 wherem it decides whether the holder 33 has been filled with
the particular type of medication. If the microprocessor finds that the
holder has not yet been filled, then the microprocessor returns to step S9
wherein it stands by.

When the specified type of medications are charged in the holder 33 in
step S8, the microprocessor 45 advances from step S10 to step S11 wherein
it selects the holder 33 filled with the medications, drives the holder motor
39 to rotate the holder unit 31, and positions the holder 33 at the inserting
opening 6 with the aid of the holder position detecting sensor 41.

Under the condition stated above, the port of vial V is positioned
under the outlet 33B of the holder 33 and the cover 36 is opened by the
handle 37 to fill vial V with the specified type of medications from the
holder 33 (step S12).

Thus according to the present invention, the medications dispensed
from the tablet case 7 can be received by the turntable 16 which rotates
under the tablet case 7, moved to the circumferential wall of the guide 21
by the centrifugal force generated by the rotation, and gathered at the
dlspensmg port 22 formed in the guide 21 before they are finally dispensed.
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t abl et cases are received by the turntable rotating under the tablet cases
and are gat hered and noved toward the surroundi ng guide by the centrifugal
force produced by the rotating turntable. The nedications are then
col l ected and brought to the dispensing port fornmed in the guide before
they are finally rel eased; therefore, the nedications can be charged into a

container by i3 Bé’st'hegmecha%det WhidEeAas BEER' spetifid Wltforty SRR 8P
types, can be brought to the single dispensing port 22 to fill vial V through
the holder 33. This enables significantly improved workability and quick
filling, making it possible to shorten the waiting time and therefore provide
waiting patients with better service.

Especially because the centrifugal force of the turntable 16 is utilized
rather than depending solely on the gravitational force as in the
conventional apparatus to collect the medications dispensed from a plurality
of tablet cases 7, the vertical dimension of the medication filling apparatus
1 can be reduced, thus enabling the apparatus to confribute to effective use
of the spaces at facilities such as hospitals.

In addition, when a plurality of medications are charged in succession,
even if bar code label L on vial V, which has been prepared by an operator,
mismatches the type of the medication dispensed from the tablet case 7, the
medications dispensed earlier can be retained in the holder 33 until vial V,
which has been supplied earlier, is filled with medications. When the
proper vial V with the right bar code label L for the retained medications is
supplied, the cover 36 of the holder 33 is opened to charge the medication
into the vial. Hence, esp_ecially when charging a plurality of types of
medications into vials V, the filling workability will be improved, leading
to further reduced total operation time.

Fig. 15 shows the internal configuration of the medication filling
apparatus 1 according to another aspect of the present invention. In the
drawing, the same reference numerals indicate the same components or the
same functions. In this embodiment, the dispensing port 22 of the guide
wall 21 is not provided with the shutter 23. The holder unit 31 beneath the
guide is also omitted; the dispensing port 22 is disposed directly above the
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5:Thus, a type of nedications specified anong a plurality of different
med cations can be charged in a container through the sane single

di spensing port. This feature also |leads to markedly inproved workability
and quick filling and enabl es shortened waiting tinme, thereby helping to
provide the waiting patients with better service. In particular,
whereas the. con¥ tlonaJ apt g ds so ely an tgﬁhgraV|tat|on l, force to

col l ect meditB3EY
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connected to the personal computer as in the first embodiment; instead, it is

g apparatus | is not

used as a discrete apparatus, i.e. a standalone apparatus.

The operation of this embodiment will now be described in
conjunction with the flowchart for the program of the microprocessor 45
shown in Fig. 16. It is assumed that, with the power ON, the count values
and the like are reset and the turntable motor 18 is energized at all times so
that the turntable 16 rotates at all times.

When an operator enters the data of a dispensation, through, for
example, the key switch 43, the microprocessor 45 reads the data in step
S13 and drives the dispensing drum 9 of the dispensing and counting
device 8 for the tablet case 7, which contains the type of medications
specified in the prescription data, according to the aforesaid prescription
data in step S14. In this embodiment, it is also assumed that the operator
sets vial V into the filling section 3B through the inserting opening 6 when
entering the data through the key switch 43.

As the dispensing drum 9 revolves, the medications drop one at a time
and they are received by the turntable 16 as mentioned in the previous
embodiment. The number of the dropped medications is counted by the
microprocessor 45 through the photosensor 13. In step S15, the.
microprocessor determines whether the count has been completed; if it
decides that it has not yet been completed, then it goes back to step S14 to
repeat the same procedure. When the number of dropped medications
detected by the photosensor 13 coincides with the number of the
medications based on the dispense data, the microprocessor 45 decides that

the counting has been completed and it proceeds from step S15 to step S16.
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pl'urar:ity of tablet cases, the present invention nmakes use of the
centrifugal force of the turntable. This nmakes it possible to reduce the
size of the nedication filling apparatus especially in the vertical

di nensi on,

contributing to effective use of the space at facilities

i ncluding hospitals and pharnacies. According to a preferred form of
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predeterm nggd gélftpﬁﬁéﬁl f6cd Gthe RImEMIB116)9 At this time, since the projecting

cone 16A is located at the center of the turntable 16 at which the
centrifugal force is weaker, the medication dropped to the center moves
outward along the slope of the projecting cone 16A and then moves toward
the guide 21 owing to the centrifugal force. The partitioning vanes 17, 17
provided on the turntable 16 turn with the turntable, so that the medication
which stays stationary on the turntable 16 may be also pushed and removed
outside smoothly. Thus the medications dropped onto the turntable 16 are
collected and moved to the guide 21 and aligned, being pushed against the
guide 2].

The medications aligned against the inner wall of the guide 21 are
gathered at the dispensing port 22 one after another by the centrifugal force
and moved into vial V inserted and positioned below (step S16).

In the above description, the dispense data is entered through the kéy
switch 43; however, the method is not limited thereto and a bar code may
be used as in the case of the first embodiment. If bar codes are used, then
the operator attaches the bar code label L, on which is printed the bar code
indicating the type of medication specified in the dispense data, to the side
face of vial V and sets vial V to the filling section 3B through the inserting
opening 6 as previously mentioned. The microprocessor 45 reads the bar
code on bar code label L through the bar code reader 42 in step S13 of Fig.
16 and fills vial V with a predetermined quantity of medications specified
in the bar code in the same manner as that stated above.

With the arrangement described above, although it may take slightly

longer to complete the filling, the internal mechanisms of the medication
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t He medi cations; a turntable which is |ocated under the tablet cases and
whizth rotates to receive the nedications which have been di spensed the
turntabl e; a guide provided around the turntable; a dispensing port which
is formed in the guide; a shutter for opening and cl osing the dispensing
port; a plurality of holders for tenporarily retaining the medications,

v ch, v g aSBARR I Pl SUgbAifh RAREURICRTE e il SRAh e,
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and whi ch teﬁﬁf&ﬁéqm%_retain t he nedi cations, which

In the embodiments stated above, vial V is used to charge medications.
The containers, however, are not limited to vials; resinous bags or the like
may be used as the containers for charging medications.

Thus, according to the aspect of the present invention described in
Claim 1, medications are dispensed from the medication containing means,
which hold medications separately by type, and counted and counted by the
dispensing and counting means and the medications dispensed from the
medication containing means are collected and moved to the dispensing
port by the medication filling means, so that the medications can be
charged through the dispensing port into predetermined containers. Since
the medications specified among a plurality of different medications can be
charged into different containers through the same port, dramatically
improved workability can be achieved with resultant quicker filling. This
shortens patients waiting time, leading to better service for patients.

Further, according to the aspect of the present invention described in
Claim 2, the medication filling means is comprised of the medication
collecting means which receives and collects the medications dispensed
from the medication containing means and the means for temporarily
retaining the medications which have been gathered by the medication
collecting means. Therefore, when a plurality of different medications are
charged in succession, for example, even if the order of the containers
arranged by an operator mismatches the order of the types of medications
dispensed from the medication containing means, the type of medications

which have been dispensed earlier can be retained temporarily in the

—
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6: have been di spensed t hrough the di spensing port, and the covers for
opening and closing the outlets of the respective hol ders have been added,
so that when, for exanple, a plurality of different medications are packed
In
retaining means, so that they can be charged into a right container after the
container supplied earlier has been filled. This feature helps further
improve the filling workability and further shorten the total operation time
especially when a plurality of different medications are charged.
According to a further aspect of the present invention described in
Claim 3, the medications are dispensed from the tablet cases, which hold
the medications separately by type, and counted by the dispensing and
counting device, and the medications dispensed from the tablet cases are
received by the turntable rotating under the tablet cases and gathered onto
the surrounding guide by the centrifugal force produced by the rotating
turntable. The medications are then collected and brought to the
dispensing port formed in the guide before they are dispensed; therefore,
the medications can be charged into containers by disposing predetermined
containers at the dispensing port. Thus, medications specified among a
plurality of different medications can be charged in containers through the
same single dispensing port. This feature also leads to markedly improved
workability and quick filling and enables shortened waiting time, thereby
helping to provide the waiting patients with better service.
In particular, whereas the conventional art depends on solely on the
gravitational force to collect medications which have been dispensed from a
plurality of tablet cases, the present invention makes use of the centrifugal
force of the turntable. This makes it possible to reduce the size of the
medication filling apparatus especially in the vertical dimension,
contributing to effective use of the space at facilities including hospitals and
pharmacies.
According to a still further aspect of the present invention described in

Clalm 4, the shutter for opening and closing the dispensing port of the
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spccession, -even if the order of the containers arranged by the operator
m smat ches the order of the types of the nedications dispensed fromthe
tabl et cases, the nedications which have been di spensed earlier can be
gat hered and retained in a predeterm ned hol der by opening/closing the

di spensing port by the shutter to wait until a container supplied earlier

when tho 11 GHES, Sht DY P bORlrs MR AR GGk dlBoul S S o T
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closing the outlets of the respective holders have been added, so that when,

for example, a plurality of different medications are packed in succession,
even if the order of the containers arranged by an operator mismatches the
order of the types of medications dispensed from the medication containing
means, the type of medications which have been dispensed earlier can be
gathered and retained in a predetermined holder by opening/closing the
dispensing port by the shutter to wait until a container prepared earlier has
been filled with a medication, then the cover of the holder is opened when
the container for the retained medications is ready so that the container may
be filled with the medication. Thus, the filling workability will be further
improved and the total operation time will be further reduced especially
when charging a plurality of different medications.

—
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BRI EF* DES W NGS Fig. 1 is a perspective view of a
nedi catio ﬂ us i n accordance with the present invention;
Fig. 2is he medication filling apparatus in accordance

with the present i nvention; Fig. 3 is a perspective view of the
medi cation filling apparatus in accordance with the present invention with

a top table Fig. 4 is a longitudinal side view of the
medi cati on Wﬂeﬁﬁgsam

A medication filling apparatus comprising:
medication containing means for containing medications separately by type;
dispensing and counting means for dispensing the medications from
said medication containing means and counting them; and
medication filling means for collecting and moving the medications,
which have been dispensed from said medication containing means, to a

dispensing port and charging them into a predetermined container.

2. A medication filling apparatus comprising:

medication containing means for containing medications separately by
type; |

dispensing and counting means for dispensing the medications from
said medication containing means and counting them; and

medication filling means for charging the medications, which have
been dispensed from said medication containing means, into a
predetermined container; wherein

said medication filling means has;

medication collecting means which receives and collects the
medications dispensed from said medication containing means; and

means for temporarily retaining the medications which have been

gathered by said medication collecting means.

3. A medication filling apparatus comprising:
a plurality of tablet cases for holding medications separately by type;
a dispensing and counting device for dispensing the medications from

said tablet case containing a specified type of medications according to
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a;mordéné?ﬁ?h the present invention; Fig. 5is a top cross-sectional
View o 8“ m“tl I1ing apparatus in accordance with the present
i nvent | ‘\ “\‘W an illustration of the internal configuration of
the ne |*catC| oR ffI13ndg apparatus in accordance with the present invention;
predetermined dispense data and for counting them;

a turntable which is located under said respective tablet cases and
which rotates to receive the medications which have been dispensed
therefrom;

a guide provided around said turntable; and

a dispensing port which is formed in said guide.

4. A medication filling apparatus comprising:

a plurality of tablet cases for holding medications separately by type;

a dispensing and counting device for dispensing the medications from
said tablet case containing a specified type of medications according to
predetermined dispense data and for counting them;

a turntable which is located under said respective tablet cases and
which rotates to receive the medications which have been dispensed
therefrom,;

a guide provided around said turntable;

a dispensing port which is formed in said guide;

a shutter for opening and closing the dispensing port;

a plurality of holders which are selectively disposed for said
dispensing port' and which temporarily retain the medications, which have
been dispensed through the dispensing port, and

a cover for opening and closing the outlet of each holder.
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Yy + Fig. 7 is a perspective viewillustrating a holder unit; Fig. 8

IS anot her perspective view of the holder unit; Fig. 9 1is a top view of
Fig. 10 is a side view of the hol der unit; Fig 11
Is a perspective view of tablet cases and a di spensing and counting device;

t he hol der unit;

Fig. 12 is a block diagram showi ng a contr ol

unit of the medication filling

appar alus |, 85601 (e il BISCROSBRE' MV o

A medication ﬁlling apparatus improves workability in filling a

predetermined container with medications and also shortens the time

required for medication filling. The medication filling apparatus is

equipped with tablet cases for containing medications separately by type, a

dispensing and counting device for dispensing the medications from the

tablet cases and counting the dispensed medications, a turntable and guide

for collecting the medications dispensed from the tablet cases, and a holder

for filling a vial with the medications.
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Fig.- 13 is a flowhart illustrating a programof a m croprocessor; Fi g.

‘14 is another flowchart illustrating the program of the m croprocessor;
Fig. 15 is an illustration of the internal configuration of another

medi cation filling apparatus in accordance with the present invention; and
Fig. 16 is a flowhart illustrating a programfor the m croprocessor of

Fig. 15. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

FI1G.]I
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The preferred enbodi nents of the present invention will now be described in
conjunction wi-th the acconpanying drawi ngs. A nedication filling apparatus
1 according to the present invention is installed at a hospital, pharmcy,
or the like. A tablet case enclosure 3Ais disposed at the top inside a
rectangul ar outer case 3; the tablet case enclosure 3A is open upward and
provided with a top table 2 which opens and cl oses the tablet case
enclosure 3A. Afilling section 3B, which has an arc cross section, is
provi ded on the front surface of the outer case 3. Transparent gl ass panels
4, 4 (or acrylic panels or the like), which have arc cross sections, are
installed on both sides on the front surface of the filling
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8 section 3B and an inserting opening 6 which is communicated with the
filling section 3B is provided between the transparent glass panels 4, 4.
A plurality of tablet cases 7 serving as the nmeans for containing
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nedi cati ons are di sposed and housed in the tablet case enclosure 3A. The

i ndi vidual tablet cases 7 contain predeterm ned quantities of nedications
separately by type; dispensing and counting devices 8 serving as the

di spensi ng and counting neans are provided beneath the tablet cases 7 as
shown in Fig. 11. The di spensing and counting devices 8 are
respectively conmunicated with the tablet cases 7 | ocated over them

not or-dri ven di spensing drunms 9 being incorporated therein. A plurality of
vertical grooves 11 are formed on the periphery of the dispensing drum 9,
so that solid nedications such as tablets, capsules, pills, and | ozenges
(two pieces in this enbodi nent) are

- 4

7 (? . ? &
( ; \ \%
A7
#eMJSA
3
23 ( | | 8
32 8 8T’ 8r 2l
s TL A\N\
33/41 B \ B
61 0 3l

This Sheet

T



vertically aligned in each groove. As the dispensing drum9 rotates, the
nmedi cations in each groove 11 drop one by one through an outlet 12 as

i ndi cated by black arrows in Fig. 6 and Fig. 11. The di spensing and
counting device 8 is further provided with a photosensor 13 for detecting

t he nedi cati on which has dropped out through the outlet 12. A
turntable 16 which constitutes the nedication collecting neans of the
medi cation filling means is provided in the outer case 3 under the tabl et

cases 7 and the dispensing and counting devices 8. The turntabl e shapes
| i ke a disc and has an area which is sufficiently large for the bottom area
of all the tablet cases 7 and the di spensing and counting devices 8. The

FI1G.5

\\
This Sheet

i



turntabl e 16 has a projecting cone 16A at the center thereof; there are
al.so provided partitioning vanes 17, 17 which extend in the radial
direction fromthe projecting cone 16A. A turntable notor 18 drives and
rotates the turntable 16 in the direction of the arrows given in the
drawing at a
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9 predeterm ned speed. An annul ar guide 21, which also constitutes the
nmedi cation collecting neans, is provided vertically around the turntable
16; a notch-shaped di spensing port 22 is provided at the front end of the
guide 21 to comunicate the turntable 16 with the area outside the guide
21. The dispensing port 22 is opened and closed by a shutter 23 which

swi ngs outward. The shutter 23 is driven by a shutter opening/closing neans
24 for a solenoid plunger or the Iike which will be discussed hereinafter.
The vertical dinension of the turntable 16 including the guide 21 is

1
)
~
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approximately 10 cm Provided at the bottomfront of the turntable 16
‘and the guide 21 is a holder unit 31 which constructs the tenporarily
retaining neans of the nedication filling neans. As shown in Fig. 7 through
Fig. 10, the holder unit 31 is equipped with a disc base 32 at the top and
a plurality of holders 33 (12 holders in the enbodi ment) which jut out from
the base 32 and nove down aslant (at 60 degrees in the enbodinent). The top
ends of the respective holders 33 are open through inlets 33A provided in

t he base 32. Further, the respective holders 33 extend radially from
the center of the base 32 as illustrated in Fig. 9; the respective inlets
33A and the outlets '

33 33 33 33B
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33B are arranged on virtual circles which are concentric with the base 32.
The respective holders 33 are provided with covers 36 for opening and
closing the respective outlets 33B (only one cover is showmn in Fig. 6 to
Fig. 8); the covers 36 nornally close the outlets 33B by springs or the

| i ke which are not shown. Each cover 36 has a handle 37 sticking out of the
hol der 33 and the cover 36 is swng by the handle 37 to open the outl et

33B. A rotary shaft 38 juts out downward fromthe center of the base
32 of

F1G.9
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10 t-hé hol der unit 31. A holder notor 39 is attached to the rotary shaft 38
and the holder unit 31 is driven and rotated by the hol der notor 39. The
hol der unit 31 is equi pped with a hol der position sensor 41 for detecting
the positions of the respective holders 33, which will be discussed

herei nafter. Inside the filling section 3B of the aforesaid outer case

3, there is

FI1G.IO
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provi ded a bar code reader 42 which is |ocated near the inserting opening
6.. Provided on the top surface of the filling section 3B are a key switch
43 consisting of ten keys and a display 47 for show ng prescription data
and preparing state and for giving an alarm Fig. 12 is the block

di agram showi ng a control unit 44 of the nedication filling apparatus 1 in
accordance with the present invention. The control unit 44 is conprised of
a general - purpose m croprocessor 45. Connected to the m croprocessor 45 is
a transmtting and receiving neans 46 for exchanging data with an external
personal conputer, i.e. host conputer, which is not shown; connected to the
input termnal thereof are

FI1 G.II
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t he photosensors 13 of the dispensing and counting devices 8, the hol der
position detecting sensor 41 of the holder unit 31, the bar code reader 42,
and the key switch 43. Connected to the output term nal of the

m croprocessor 45 are the dispensing druns 9 of the dispensing and counting
devices 8, the turntable notor 18, the hol der notor 39, the shutter
openi ng/ cl osi ng neans 24, and the display 47. The operation of the

medi cation filling apparatus 1 in accordance with the present invention

wi |l now be described. Fig. 13 shows the flowhart of the programfor the
medi cati on di spensing operation perfornmed by the m croprocessor 45; Fig. 14
gives the flowchart of the programfor the nmedication filling operation

FIG.12
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perfo}ﬁed by the m croprocessor 45. Wile the power is O\, the shutter 23
cl eses the dispensing port 22 of the guide 21 and all count val ues stay
11 reset. The turntable notor 18 is energized at all tines so that the

turnt abl e

FIG.13
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16 turns at all times. It is also possible to halt the turntable 16
tenporarily when the preparing operation is halted for a predeterm ned
tinme. When an operator keys in dispense data into the personal
conputer, the personal conputer requests the transm ssion of data fromthe
medi cation filling apparatus 1. As soon as the m croprocessor 45 of the
medi cation filling apparatus 1 receives the request for the data

transm ssion fromthe personal conputer through the transmtting and
receiving neans 46 in step S1, it determnes in step S2 whether all the
hol ders 33 of the holder unit 31 retain and are full of nedications; if it
decides that they are full, then it goes back to step S1 wherein it stands

by.

FIG.14
( sTART )
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1f thé mcroprocessor decides in step S2 that the holders 33 are not filled
up, then it responds, in step S3, to the personal conputer, telling that it
is ready to receive data and it receives and reads the di spense data sent
fromthe personal conputer. In step S4, based on the dispense data, the

m croprocessor 45 drives and rotates the di spensing drum9 of the

di spensing and counting device 8 of the tablet case 7 for holding the type
of nedication specified in the di spense data. As the dispensing drum9
rotates, the medications drop one by one as previously nentioned and the
dropped nedications are received by the turntable 16. The nunber of
droppi ng nedication is counted by the
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m cr.opr ocessor 45 through the photosensor 13. In step S5, the

m eroprocessor determi nes whether the counting has been conpleted; if the
determ nation result is negative, then it goes back to step S4 to repeat
t he sane process. Wien the nunber of dropped nedi cations detected by the
phot osensor 13 coincides with the nunber of the nedications based on the
di spense data, the mcroprocessor 45 decides that the counting has been

FIG.16
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a medication filling apparatus for

filling a container with medications (the medications hereinafter mean

tablets, capsules, pills, lozenges, and any other solid medications) specified

by a prescription at a hospital or the like, or dispensed without a

prescription.

Description of the Related Art

Conventionally, at a hospital or the like, a plurality of types of tablets

prescribed by a doctor are packed by dividing them by each dose before

supplying them to a patient, by using a tablet packing machine disclosed,
for example, in Japanese Patent Publication No. 3-59 (A61J3/00). Such a

» divide and pack method, however, is basically designed to dispense tablets

for each dose and collect them_uSing a hopper, conveyor, or the like to

pack them, thus requiring much time for completing the packing, including

the waiting time for collecting the tablets. Moreover, the whole apparatus

unavoidably becomes large because it solely depends on gravitational force

to collect the tablets by using such a hopper, conveyor, or the like.

There

is another _fype of tablet filling apparatus; it charges prescribed

tablets in containers such as vials or bags.for each type of tablets for a

patient. This type of conventional tablet filling apparatus is designed to

arrange a plurahty of tablet cases, each of which is filled with a different

type of tablets, fike a row of lockers with the tablet cases slanted down to

the front.

Each tablet case is equipped with a dispensing mechanism for
REPLACEMENT SHEET!
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the guide 21 owing to the centrifugal force. The partitioning vanes 17, 17
provided on the turntable 16 turn with the turntable, so that the

nmedi cati on

whi ch stays stationary on the turntable 16 may be al so pushed

and noved outside snoothly. Thus the nedixations dropped onto the turntable

16 are coll
agai nst th
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not divide the tablets by dose; however, it requires that an operator go to

the tablet case and fill a container with the tablets ejected from the

dispensing mechanism. Therefore, especially when there are many types of
tablets, the work for filling different types of containers with the different
types of tablets becomes extremely complicated and time-consuming.
Further, the plurality of tablet cases which are disposed on a wall
surface like a row of lockers prevent the reduction in the size of the whole
apparatus, whereas reduced size has been required of the conventional tablet

packing machine.

SUMMARY OF THE INVENTION

The present invention has been made with a view toward solving the

problems with the prior art and it is an object of the present invention to
provide a medication filling apparatus which is capable of improving the
workability and shortening the required filling time when charging
medications such as tablets in predetermined containers.

To this end, according to one aspect of the present invention, there is
provided a medlcatxon ﬁllmg apparatus which is equxpped with: medication
containing means for contammg medzcatlons separately by type dispensing
and countmg means for dispensing tlae;med;catlons from the medication
contaixi_ing means and counting themf; and medication filling means for
collecting and moving the medications, which have been ejected from the

medication containing means, to a dispensing port and charging them into a

predetermined container.
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45 swings the shutter 23 outward as shown in Fig. 6 by the shutter
openi ng/ cl osing neans 24 to rel ease the dispensing port 22 for a
pfedetermned tine, e.g. 1 second, and then close it. When t he

di spensing port 22 is released, the nedications aligned against the inner

22 one. af tor andbith 5 AMAnEUERt THCAORScALR: RSO the Medivafion, 33
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been dispensed from the medication containing means are gathered and
brought to the dispensing port by the medication filling means, so that the
medications may be charged into a prescribed container through the
dispensing port. Hence, a specified type of medications among a plurality
of types of medications can be charged into a container at one location.
This leads to markedly improveq workability and quick filling and enables
shortened waiting time, thus helping to provide the waiting patients with
better service.

According to another aspect of the present invention, there is provided
a medication filling apparatus which is equipped with: medication
containing means for containing medications separately by type; dispensing
and counting means for dispensing the medications from the medication
containing means and counting them; and medication filling means for
charging the medications, which have been dispensed from the medication
containing means, into a predetermined container; wherein the medication
filling means has medication collecting means which receives and collects
the medications dispensed from the medication containing means and means
for temporanly retaining the medications which have been gathered by the
medication collecting means. |
In this arrangement, the medication filling means is comprised of the

medication collecting means which receives and collects the medications
dispensed from the medication containing means and the means for
temporarily retaining the medications which have been gathered by the

medication collecting means. Therefore, when a plurality of different
REPLACEMENT SHEET,
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13 The operator attaches a bar code |abel L, which carries the bar
code indicating one type of the nedications specified by the di spense data,
to the side face of a vial V serving as the predeterm ned container. \Wen
t he 4

S,

medications are charged in succession, for example, even if the order of the
containers arranged by an operator mismatches the order of the types of
medications dispensed from the medication cdntaim’ng means, the type of
medications which have been dispensed earlier can be retained temporarily
in the retaining means, éo that they can be charged into a right container
after the container supplied earlier has been filled. This feature helps
further improve the filling workability and further shorten the total
operation time especially when a plurality of different medications are
charged.

According to a still another aspect of the present invention, there is
provided a medication ﬁlling apparatus which is equipped with: a plurality
of tablet cases for holding medications separately by type; a dispensing and
counting device for dispensing the medications from the tablet case
containing a specified type of medications according to predetermined
dispense data and for counting the medications; a turntable which is located
under the tablet cases and which rotates to receive the medications which
have been dispensed the turntable; a guide provided around the turntable;
and a dispensing port which is formed in the guide.

With this arrangement, the medications are dispensed from the tablet
cases, which hold the medications separately by type, and counted by the
dispensing and counting device, and the medications dispensed from the
tablet cases are received by the turntable rotating under the tablet cases and
are gathered and moved toward the surrounding guide by the centrifugal
force produced by the rotating turntable. The medications are then
collected and brought to the dispensing port formed in the guide before
they are finally released; therefore, the medications can be charged into a

container by disposing a predetermined container at the dispensing port.
REPLACEMENT SHERT
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container is inserted into the filling section 3B through the inserting
opening 6 of the nedication filling apparatus 1, the bar code on the bar
code label L is read through the bar code reader 42. The m croprocessor 45
determnes in step S9 of Fig. 14 whether ¢he bar code indicating the type
of nedication has been successfully read-through the bar code reader 42; if
it deci des tItus, @ntypsaef smedicatiens spacitiediamang alpluralitynof differenteds t o
step S10 wherein it decides whether the holder 33 has been filled with the
particul ar myedications ®apabe sharged tma contamerdbeeugh thesame siglehe hol der
has not yet been filled, then ighe m croprocessor returns to step S9 wherein
it stands bylispensing port. This feature also leads to markedly improved workability
and quick filling and enables shortened waiting time, thereby helping to
provide the waiting patients with better service.

In particular, whereas the conventional art depends solely on the
gravitational force to collect medications which have been dispensed from a
plurality of tablet cases, the present invention makes use of the centrifugal
force of the turntable. This makes it possible to reduce the sizé of the
medication filling apparatus especially in the vertical dimension,
contributing to effective use of the space at facilities including hospitals and
pharmacies.

According to a preferred form of the present invention, the medication
filling apparatus is equipped with: a plurality of tablet cases for holding
medications separately by type; a dispensing and counting device for
dispensing the medications from the tablet case containing a specified type
of medications according to predetermined dispense data and for counting
the medications; a turntable which is located under the tablet cases and
which rotates to receive the medications which have been dispensed the
turntable; a guide provided around the turntable; a dispensing port which is
formed in the guide; a shutter for opening and closing the dispensing port;

a plurality of holders for temporarily retaining the medications, which have
been dispensed through the dispensing port; and covers for opening and
closing the outlets of the holders.

In this arrangement, the shutter for opening and closing the dispensing
port of the guide, the plurality of holders which are selectively disposed at

the dispensing port and which temporarily retain the medications, which
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When the specified type of nedications are charged in the holder 33 in step
S8, the m croprocessor 45 advances fromstep S10 to step S11 wherein it
sélects the holder 33 filled with the nedications, drives the hol der notor
39 to rotate the holder unit 31, and posi®ions the holder 33 at the
inserting opening 6 wi,th the aid of the hGlder position detecting sensor

41. ndeave Been slispensed thraugh t&scﬂtépenﬁagpmnt, and\thelcovers fopsi t i oned
under the outlet, 33B pof . the hﬁlder 33 %n t he cover 36 _is opened by the
handl e 37 t cOPSMPS closingitherutliels @ fﬁ%@drqspp@tme heldersahave been addede

e 3 L Byahim, for A1 bl G et Skl ki
succession, even if the order of the containers arranged by the operator
mismatches the order of the types of the medications dispensed from the
tablet cases, the medications which have been dispensed earlier can be
gathered and retained in a predetermined holder by opening/closing the
dispensing port by thé shutter to wait until a container supplied earlier has
been filled with a medication, then the cover of the holder is opened when
the right container for the retained medication is ready so that the container
may be filled with the medication. Thus, the filling workability will be
further improved and the total operation time will be further reduced

~ especially when packing a plurality of different medications.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a medication filling apparatus in

accordance with the present invention;
| Fig. 2 is a front view of the medication filling apparatus in accordance
with the present invention;
Fig. 3 is a perspective view of the medication filling apparatus in
accordance with ‘the preéent invention with a top table thereof opened;
Fig. 4 is a longitudinal side view of the medication filling apparatus in
accordance with the present invention;
Fig. 5 is a top cross-sectional view of the medication filling apparatus
in accordance thh the present invention;
Fig. 6 is an illustration of the internal configuration of the medication

filling apparatus in accordance with the present invention;
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fromthe tablet case 7 can be received by the turntable 16 which rotates
under the tablet case 7, noved to the circunferential wall of the guide 21
by the centrifugal force generated by the rotation, and gathered at the

di spensing port 22 formed in the guide 21l pefore they are finally

di spensed.

Fig. 7 is a perspective view illustrating a holder unit;

Fig. 8 is another perspective view of the holder unit;

Fig. 9 is a top view of the holder unit;

Fig. 10 is a side view of the holder unit;

Fig. 11 is a perspective view of tablet cases and a dispensing and
counting device;

Fig. 12 is a block diagram showing a control unit of the medication
filling apparatus in accordance with the present invention;

Fig. 13is a ﬂdwchart illustrating a program of a microprocessor;

Fig. 14 is another flowchart illustrating the program of the
MiCroprocessor,

Fig. 15 is an illustration of the internal configuration of another
medication filling apparatus in accordance with the present invention; and

Fig. 16 is a flowchart illustrating a program for the microprocessor of
Fig. 15. |

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodimehts of the present invention will now be

described in conjunction with the accompanying drawings. A medication
filling apparatus 1 according to the present invention is installed at a
hospital, pharmacy, or the like. A tablet case enclosure 3A is disposed at
the top inside a rectangular outer case 3; the tablet case enclosure 3A is
open upward and provided with a top table 2 which opens and closes the
tablet case enclosure 3A. A filling section 3B, which has an arc cross
section, is provided on _fhe front surface of the outer case 3. Transparent
glass panels 4, 4 (or acrylic paneis or the like), which have arc cross
sections, are installed on both sides on the front surface of the fillin
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14 Hence, the nedication, which has been specified anong a plurality of

types, can be brought to the single dispensing port 22 to fill vial V
through the holder 33. This enables significantly inproved workability and
quick filling, making it pOSSIb|e to shogten the waiting time and

because t ho SBeor 8 and By TRberERi abn e Bl flets Ser¥éﬁx‘§@mcmf»§ﬁﬁ'£' than

devend ng. ok SR ohe 3B Rebh AR Berh 5 S P BNEIRIEH, o o
cases 7, the verd sl B eihis Sses"? sBRnG U B hldosor WRAARSS

medications are disposed and housed in the tablet case enclosure 3A. The

individual tablet cases 7 contain predetermined quantities of medications
separately by type; diSpensxfng and counting devices 8 serving as the
dispensing and counting means are provided beneath the tablet cases 7 as
shown in Fig. 11. |

The dispensing and counting devices 8 are respectively communicated
with the tablet cases 7 located over them, motor-driven dispensing drums 9
being incorporated therein. A plurality of vertical grooves 11 are formed
on the periphery of the dispensing drum 9, so that solid medications such
as tablets, capsules, pills, and lozenges (two pieces in this embodiment) are
vertically aligned in each groove. As the dispensing drum 9 rotates, the
medications in each groove 11 drop one by one through an outlet 12 as
indicated by black arrows in Fig. 6 and Fig. 11. The dispensing and
counting device 8 is further provided with a photosensor 13 for detecting
the medication which has dropped out through the outlét 12.

A turntable 16 which constitutes the medication collecting means of
the medication filling means is provided in the outer case 3 under the tablet
cases 7 and the diSpensing and counting devices 8. The turntable shapes
like a disc and has an area which is sufficiently large for the bottom area of
all the tablet cases 7 and the dispensing and counting devices 8. The
turntable 16 has a projecting cone 16A at the center thereof] there are also
provided partitioning vanes 17, 17 which extend in the radial direct_ion from
the projecting cone 16A. A turntable motor 18 drives and rotates the
turntable 16 in the direction of the arrows given in the drawing at a
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1 can be reduced, thus enabling the apparatus to contribute to effective
use of the spaces at facilities such as hospitals. In addition, when a
plfurality of medications are charged in succession, even if bar code | abel
L on vial V, which has been prepared by af operator, mismatches the type of
t he medi cat i;g@d@f@ﬁﬁﬁg@(kﬁe@gmthe tabl et case 7, the nedications dispensed
earlier can'be retained in the holder 33 until vial V, which has been

suppl i ed earlierAnignrulat gd]gdé 2h, wsdichadlsosonstbetes the medR@tion Iéééléé/c%h

the right bar code | abel or the retained medications is supp

e, 5oL 48Rl S g ST 15l a1 1
dispensing port 22 is provided at the front end of the guide 21 to
communicate the tumtabIe 16 with the area outside the guide 21. The
dispensing port 22 is opened and closed by a shutter 23 which swings
outward. The shutter 23 is driven by a shutter opening/closing means 24
for a solenoid plunger or the like which will be discussed hereinafter. The
vertical dimension of the turntable 16 including the guide 21 is
approximately. 10 cm.

Provided at the bottom front of the turntable 16 and the guide 21 is a
holder unit 31 which constructs the temporarily retaining means of the
medication filling means. As shown in Fxg 7 through Fig. 10, the holder
unit 31 is equipped with a disc base 32 at the top and a plurality of holders
33 (12 holders in the embodiment) which jut out from the base 32 and
move down aslant (at 60 degrees in the embodiment). The top ends of the
respective holders 33 are open through inlets 33A provided in the base 32.

Further, the respective holders 33 extend radially from the center of
the base 32 as illustrated in Fig. 9; the respective inlets 33A and the outlets
33B are arranged on virtual circles which are concentric with the base 32.
The respective holders 33 are provided with covers 36 for opening and
closing the respective outlets 33B (only one cover is shown in Fig. 6 to
Fig. 8); the covers 36 normally close the outlets 33B by springs or the like
which are not shown. Each cover 36 has a handle 37 sticking out of the
holder 33 afxd the cover 36 is swung by the handle 37 to open the outlet
33B.

A rotary shaft 38 juts out downward from the center of the base 32 of

e 9 2 ¢ = et
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medi cations into vials V, the filling workability wll be inproved, |eading
to further reduced total operation tine. Fig. 15 shows the internal
configuration of the nedication filling apparatus 1 according to another

aspect of the present invention. In the di@&w ng, the sane reference

Sbad ment | EHAMEESnfeTE. SATRONSE ot BOsAREENE) U oraly shEIA
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holder unit 31 is equipped with a holder position sensor 41 for detecting the
positions of the respective holders 33, which will be discussed hereinafter.

Inside the filling section 3B of the aforesaid outer case 3, there is
provided a bar code reader 42 which is located near the inserting opening 6.

Provided on the top surface of the filling section 3B are a key switch 43
consisting of ten keys and a display 47 for showing prescription data and
preparing state and for giving an alarm.

Fig. 12 is the block diagram showing a control unit 44 of the
medication filling apparatus 1 in accordance with the present invention.
The control unit 44 is comprised of a general-purpose microprocessor 45.
Connected to the microprocessor 45 is a transmitting and receiving means
46 for exchanging data with an external personal computer, i.e. host
computer, which is not shown; connected to the input terminal thereof are
the bhotosensors 13 of the dispensing and counting devices 8, the holder
position detecting sensor 41 of the holder unit 31, the bar code reader 42,
and the key switch 43. Connected to the output terminal of the
microprocessor 45 are the dispensing drums 9 of the dispensing and
counting devices 8, the turntable motor 18, the holder motor 39, the shutter
opening/closing means 24, and the display 47. The operation of the
medication filling apparatus 1 in accordance with the present invention will
now be described. Fig. 13 shows the flowchart of the program for the
medication dispensing operation performed by the microprocessor 45; Fig.
14 gives the flowchart of the program for the medication filling operation
performed by the microprocessor 45. While the power is ON, the shutter
23 closes the dxspensmg port 22 of the guide 21 and all count values stay
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15 inserting opening 6. Further, the nedication filling apparatus 1 is not
connected to the personal conputer as in the first enbodinent; instead, it
i § used as a discrete apparatus, i.e. a standal one appar at us. The

operation of this enbodinment will now be tlescribed in conjunction with the

flowchart foeséhe THe Gimitable fdRof 18" RPEMGEEA atall times so that the turntable
16 turns at all times. It is also possible to halt the turntable 16 temporarily
when the preparing operation is halted for a predetermined time.

When an operator keys in dispense data into the personal computer,
the personal computer requests the transmission of data from the medication
filling apparatus 1. As soon as the microprocessor 45 of the medication
filling apparatus 1 receives the request for the data transmission from the
personal computer through the transmitting and receiving means 46 in step
S1, it determines in step S2 whether all the holders 33 of the holder unit 31
retain and are full of medications; if it decides that they are full, then it
goes back fo step S1 wherein it stands by.

If the microprocessor decides in step S2 that the holders 33 are not
filled up, then it responds, in step S3, to the personal computer, telling that
it is ready to receive data and it receives and reads the dispense data sent
from the personal computer. In step S4, based on the dispense data, the
microprocessor 45 drives and rotates the dispensing drum 9 of the
dispensing and counting device 8 of the tablet case 7 for holding the type
of medication specified in the dispense data.

As the dispensing drum 9 rotates, the medications drop one by one as
previously mentioned and the dropped medications are received by the
turntable 16. The number of dropping medication is counted by the
microprocessor 45 thrdugh the photosensor 13. In step S5, the
microprocessor determines whether the counting has been completed; if the
determination result is negative, then it goes back to step S4 to répeat the
same process. Wheh the number of dropped medications detected by the
photosensor 13 coincides with the number of the medications based on the

dispense data,' the microprocessor 45 decides that the counting has been
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shown in Fig. 16. It is assunmed that, wth the power ON, the count val ues
and the like are reset and the turntable notor 18 is energized at all tines
s6 that the turntable 16 rotates at all tines. When an operator enters
the data of a dispensation, through, for &zanple, the key switch 43, the

5 of “The”a B AR BORNARKEs SRR B TR RIS | Cace T Wi en VT
according 16 E 1ot i SBERIOH ERRHRES Sroflod SO TnB 1GRTAbI 180moges toward
i1 Ting. seethb @ adE FF IGRATRD MEbicelf =%,n.§§t%ee3ﬁ@%aﬁ‘fe te'dlc’to e

centrifugal force of the tumtable 16. At this time, since the projecting

cone 16A is located at the center of the turntable 16 at which the
centrifugal force is weaker, the medication dropped onto the center moves
outward along the slope of the projecting cone 16A and then moves toward
the guide 21 owing to the centrifugal force. The partitioning vanes 17, 17
provided on the tumntable 16 turn with the turntable, so that the medication
which stays stationary on the turntable 16 may be also pushed and moved
outside smoothly. Thus the medications dropped onto the turntable 16 are
collected and moved to the guide 21 and aligned, being pushed against the
guide 21.

In step S6, the microprocessor 45 selects an empty holder 33, drives
the holder motor 39 to rotate the holder unit 31, and positions the empty
holder 33 under the dispensing port 22 of the guide 21 with the aid of the
holder position detecting sensor 41. Then in step S7, the microprocessbr
45 swings the shutter 23 outward as shown in Fig. 6 by the shutter
opening/closing means 24 to release the dispensing port 22 for a
predetermined time, e.g. 1 second, and then close it.

When the dispensing port 22 is released, the medications aligned
against the inner circumferential wall of the guide 21 are collected at the
dispensing port 22 one after another by the centrifugal force and moved
into the holder 33 through the inlet 33A of the holder 33 (step S8).

The microprocessor 45 repeats the procedure from step S4 to step S8
for all types of medications specified by the prescription data to fill the
separate holders 33 for the different medications.
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entering the data through the key swtch 43. As the dispensing drum9
revol ves, the nedications drop one at a tine and they are received by the
turntable 16 as nmentioned in the previous enbodi nent. The nunber of the
dropped nedications is counted by the m ckdprocessor 45 through the

Pt hae bees Xk, PbEBND? Brtabes, B 000 TAIL SRR AF e UEE H%E et e
of dr opped. TRAfttRCaEe $pg b b fHeRiGiidri o Bl 6 e aispetSE At i ™'
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deci des tha
- container is inserted into the filling section 3B through the inserting

opening 6 of the medication filling apparatus 1, the bar code on the bar
code label L is read through the bar code reader 42. The microprocessor
45 determines in step S9 of Fig. 14 whether the bar code indicating the
type of medication has been successfully read through the bar code reader
42; if it decides that the bar code has been read properly, then it proceeds
to step S10 wherein it decides whether the holder 33 has been filled with
the particular type of medication. If the microprocessor finds that the
holder has not yet been filled, then the microprocessor returns to step S9
wherein it stands by.

When the speciﬁed type of medications are charged in the holder 33 in
step S8, the microprocessor 45 advances from step S10 to step S11 wherein
it selects the holder 33 filled with the medications, drives the holder motor
39 to rotate the holder unit 31, -and positions the holder 33 at the inserting
opening 6 with the aid of the holder position detecting sensor 41.

Under the condition stated above, the port of vial V is positioned
under the outlet 33B of the holder 33 and the cover 36 is opened by the
handle 37 to fill vial V with the specified type of medications from the
holder 33 (step S12).

Thus according to the present invention, the medications dispensed
from the tablet case 7 can be received by the turntable 16 which rotates
under the tablet case 7, moved to the circumferential wall of the guide 21
by the centrifugal force generated by the fotation, and gathered at the
dispensing port 22 formed in the gui&e 21 before they are finally dispensed.
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the counting has been conpleted and it proceeds fromstep S15 to step Sl6.

16 The nedi cati ons which have dropped onto the turntable 16 nove
toward the guide 21 |located on the circunference of the turntable 16 due to
14

Hence, the medication, which has been specified among a plurality of
types, can be brought to the single dispensing port 22 to fill vial V through
the holder 33. This enables significantly improved workability and quick
filling, making it possible to shorten the waiting time and therefore provide
waiting patients with better service.

Especially because the centrifugal force of the turntable 16 is utilized
rather than depending solely on the gravitational force as in the
conventional apparatus to collect the medications dispensed from a plurality
of tablet cases 7, the vertical dimension of the medication filling apparatus
1 can be reduced, thus enabling the apparatus to contribute to effective use
of the spaces at facilities such as hospitals.

In addition, when a plurality of medications are charged in succession,
even if bar code label L on vial V, which has been prepared by an operator,
mismatches the typé of the medication dispensed from the tablet case 7, the
medications dispensed earlier can be retained in the holder 33 until vial V,
which has been supplied earlier, is filled with medications. When the
proper vial V with the right bar code label L for the retained medications is
supplied, the cover 36 of the holder 33 is opened to charge the medication
into the vial. Hence, especially when charging a plurality of types of
medications into vials V, the filling workability will be improved, leading
to further reduced total operation time. |

Fig. 15 shows the internal configuration of the medication filling
apparatus 1 according to another aspect of the present invention. In the
drawing, the same reference numerals indicate the same components or the
same functions. In this embodiment, the dispensing port 22 of the guide
wall 21 is not provided with the shutter 23. The holder unit 31 beneath the
guide is also omitted; the dispensing port 22 is disposed directly above the




the centrifugal force of the turntable 16. At this time, since the
projecting cone 16A is located at the center of the turntable 16 at which
the centrifugal force is weaker, the nedication dropped to the center noves
outward al ong the slope of the projectingisone 16A and then noves tomard
the guide 21

prgw ded onvtgﬁwl?%rhgsﬁ%%ﬁ rmegnathrg 8}@? Thz lfrt & Omb&?s ?ﬁgens‘)tl:l 5
medi cati on |c2 geéfgm% tlonard:é)%R e tur nia fég e al so 1%15
?Egn{ gg})\ée% ar 8 «?%e%ngrﬂﬁgep tg ttah aqgl de 21 atud al i gned be| ng
pushed agai Hsedian &hg@rtggii e. a standalone appara

The operation of this embodiment will now be described in

conjunction with the flowchart for the program of the microprocessor 45
shown in Fig. 16. It is assumed that, with the power ON, the count values
and the like are reset and the turntable motor 18 is energized at all times so
that the turntable 16 rotates at all times.

When an operator enters the data of a dispensation, through, for
example, the key switch 43, the microprocessor 45 reads the data in step
S13 and drives the dispensing drum 9 of the dispensing and counting
device 8 for the tablet case 7, which contains the type of medications
specified in the prescription data, according to the aforesaid prescription
data in step S14. In this embodiment, it is also assumed that the operator
sets vial V into the filling section 3B through the inserting opening 6 when
entering the data through the key switch 43.

As the dispensing drum 9 revolves, the medications drop one at a time
and they are received by the turntable 16 as mentioned in the previous
embodiment. The number of the dropped medications is counted by the
microprocessor 45 through the photosensor 13. In step S15, the
microprocessor determines whether the count has been completed; if it
decides that it has not yet been completed, then it goes back to step S14 to
repeat the same procedure. When the number of dropped medications
detected by the photosensor 13 coincides with the number of the
medications based on the dispense data, the microprocessor 45 decides that

the counting has been completed and it proceeds from step S15 to step S16.




The medi cations aligned against the inner wall of the guide 21 are gathered
at the dispensing port 22 one after another by the centrifugal force and
noved into vial V inserted and positioned bel ow (step S16). In the
‘above description, the dispense data is eb®ered through the key switch 43;

however, the netTigsmedivatiohs whicH haves dropped oatdahe ¢aefabRY 185n49ed as in

the case of the first enbodinent. If bar codes are used, then the operator

attaches t heohardcheeguidee2] locatedwti the icircamiferatce b€ thétuaRdBld 18! G fd‘]?
0

the type of nedication specified in the dispense data, to the side face

openi NG 6. aa et quely e et e G o S S et
cone 16A is located at the center of the turntable 16 at which the
centrifugal force is weaker, the medicati_on dropped to the center moves
outward along the slope of the projecting cone 16A and then moves toward
the guide 21 owing to the centrifugal force. The partitioning vanes 17, 17
provided on the turntable 16 turn with the turntable, so that the medication
which stays stationary on the turntable 16 may be also pushed and removed
outside smoothly. - Thus the medications dropped onto the turntable 16 are
collected and moved to the guide 21 and aligned, being pushed against the
guide 21.

The medications aligned against the inner wall of the guide 21 are
gathered at the dispensing port 22 one after another by the centrifugal force
and moved into vial V inserted and positioned below (step S16).

In the above description, the dispense data is entered through the key
switch 43; however, the method is not 1imite_d thereto and a bar code may
be used as in the case of the first embodiment. If bar codes are used, then
the operator attaches the bar code label L, on which is printed the bar code
indicating the type of medication specified in the dispense data, to the side
face of vial V and sets vial V to the filling section 3B through the inserting
opening 6 as previously mentioned. The microprocessor 45 reads the bar
code on bar code label L through the bar code reader 42 in step S13 of Fig.
16 and fills vial V with a predetermined quantity of medications specified
in the bar code in the same manner as that stated above.

With the arrangement described above, although it may take slightly

longer to complete the filling, the internal mechanisms of the medication
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code on bar code |abel L through the bar code reader 42 in step S13 of Fig.
16 and fills vial Vwith a predeterm ned quantity of medications specified
i'n the bar code in the same nanner as that stated above. Wth the
arrangenent descri bed above, although it may take sI ightly longer to

complete the lfﬁnlgI 'aB ara hse 1I cr:]ztnf rbréaslnmnﬁcp eérrg Ialstl 1er: ore tﬂgdsllgg talngncost of the
whole. apparatus can be reduced, making it 1deally suited for small hospitals
and the like.

In the embodiments stated above, vial V is used to charge medications.

The containers, howeVer, are not limited to vials; resinous bags or the like
may be used as the containers fof charging medications.

Thus, according to the aspect of the present invention described in
Claim 1, medications are dispensed from the medication containing means,
which hold medications separately by type, and counted and counted by the
dispensing and counting means and the medications dispensed from the
medication containing means are collected and moved to the dispensing
port by the medication filling means, so that the medications can be
charged through the dispehsing port into predetermined containers. Since
the medications specified among a plurality of different medications can be
charged into different.containers through the same port, dramatically
improved workability can be achieved with resultant quicker filling. This
shortens patients waiting time, leadihg to better service for patients.

Further, according to the aspect of the present invention described in
Claim 2, the medication filling means is comprised of the medication
collecting means which receives and collects the medications dispensed
from the medication containing means and the means for temporarily
retaining the medications which have been gathered by the medication
collecting means. Therefore, when a pluraﬁty of different medications are
charged in succession, for example, even if the order of the containers
arranged by an operator mismatches the order of the types of medications
dispensed from the medication containing means, the type of medications

which have been dispensed earlier can be retained temporarily in the
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improve the filling workability and further shorten the total operation time
especially when a plurality of different medications are charged.

According to a further aspect of the present invention described in
Claim 3, the medications are dispensed from the tablet cases, which hold
the medications separately by type, and counted by the dispensing and
counting device, and the medications dispenséd from the tablet cases are
received by the turntable rotating under the tablet cases and gathered onto
the surrounding guide by the centrifugal force produced by the rotating
turntable. The medications are then collected and brought to the
dispensing port formed in the guide before they are dispensed; therefore,
the medications can be charged into containers by disposing predetermined
containers at the dispensing port. Thus, medications specified among a
plurality of different medications can be charged in containers through the
same single dispensing port. This feature also leads to markedly improved
workability and quick filling and enables shortened waiting time, thereby
helping to provide the waiting patients with better service.

In particular, whereas the conventional art depends on solely on the
gravitational force to collect medications which have been dispensed from a
plurality of tablet cases, the present invention makes use of the centrifugal
force of the turntable. This makes it possible to reduce the size of the
medication filling apparatus especially in the vertical dimension,
contributing to effective use of the space at facilities including hospitals and
pharmacies.

According to a still further aspect of the present invention described in

Claim 4, the shutter for opening and closing the dispensing port of the
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whi ch hol d nedi cations separately by type, and counted and counted by the
di spensi ng and counting neans and the nedi cati ons di spensed fromthe

medi cati on contai ning nmeans are collected and noved to the di spensing port
by the nedication filling nmeans, so that tbe nedi cati ons can be charged

t hrough the di, gpensi rt i,ntq,predeterimned, contai ngers. Since the

medi cat i ons @%é& &\%M%Og?}ﬂidﬁ%ﬂ W&celbﬁr@lisﬁk@ y hispesed forsthean be
charged into.different contaipers through the sa port, dramatically

i nproved woidispgNSiRg Rosh apd whishetemparanly: eetain ntﬂiflémns,iwhmighavei S

shortens patients waiting tine, l.eading to better service for patients.
Further, acb§eRisigeied 'tl'ﬁgugbgs&‘i‘épe@ﬂggpﬁ%eﬂﬂgithﬁéiﬂ‘ﬂeﬁﬁ fae openmgiand

closing the outlets of the respective holders have been added, so that when,
for example, a plurality of different medications are packed in succession,
even if the order of the containers arranged by an operator mismatches the
order of the types of medications dispensed from the medication containing
means, the type of medications which have been dispensed earlier can be
gathered and retained in a predetermined holder by opening/closing the
dispensing port by the shutter to wait until a container prepared earlier has
been filled with a medication, then the cover of the holder is opened when
the container for the retained medications is ready so that the container may
be filled with the medication. Thus, the filling workability will be further
improved and the total operation time will be further reduced especially

when charging a plurality of different medications.
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d ai gﬁlﬂmmmuﬂgﬂ jon filling means is conprised of the medication

col | ¢¢ Wm}'n recei ves and col |l ects the nedications dispensed from
t he medi ¢at Fon* cont al hi ng means and t he ns for tenporarily retaining the
medi cati ons whi ci;, &av en af hered by EEQ medi cation col | ecti ng nmeans.
Therefore, WHERA &-ﬁaﬂgm i fferent nedications are charged in

successi on, for .examle,, even 'I,the order of the containers arranged by an
operat or ni smat dneddtRgdication fitling apparatys SOMPESIAg: | ons di spensed from

t he medi cati on_ cont ai ni ng. neans, th% type qf , nedi Ccﬁt i gns whi ch have been
di spensed ean¢disatioRcyalung;means dapseataining medigations separately by type;

dispensing and counting means for dispensing the medications from
said medication containing means and counting them; and

medication filling means for collecting and moving the medications,
which have been dispensed from said medication containing means, to a

dispensing port and charging them into a predetermined container.

2. A medication filling apparatus comprising:

medication containing means for containing medications separately by
type;

dispensing and counting means for dispensing the medications from
said medication containing means and counting them; and

medication filling means for charging the medications, which have
been dispensed from said medication containing means, into a
predetermined container; wherein

said medication filling means has; .

medication collecting means which receives and collects the
medications dispensed from said medication containing means; and

means for temporarily retaining the medications which have been

gathered by said medication collecting means.

3. A medication filling apparatus comprising:
a plurality of tablet cases for holding medications separately by type;
a dispensing and counting device for dispensing the medications from

said tablet case containing a specified type of medications according to
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r so that they can be charged into a right container
afteﬁ"mgm wgﬁﬂﬂ“f;uppl led earlier has been filled. This feature hel ps
further illing workability and further shorten the total

operation time especially when a pluralit¥lof different medications are

charged.  predetermined dispense data and for counting them;

a turntable which is located under said respective tablet cases and
which rotates to receive the medications which have been dispensed
therefrom; _

a guide provided around said turntable; and

a dispensing port which is formed in said guide.

4. A medication filling apparatus comprising:

a plurality of tablet cases for holding medications separately by type;

a dispensing and counting device for dispensing the medications from
said tablet case containing a specified type of medications according to
predetermined dispense data and for counting them;

a turntable which is located under said respective tablet cases and
which rotates to receive the medications which have been dispensed
therefrom; :

a guide provided around said turntable;

a dispensing port which is formed in said guide;

a shutter for opening and closing the dispensing port;

a plurality of holders which are selectively disposed for said
dispensing port and which temporarily retain the medications, which have -
been dispensed through the dispensing port; and

a cover for opening and closing the outlet of each holder.
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According to a further aspect of the present invention described in Caim
3, the nedications are dispensed fromthe tabl et cases, which hold the

medi cati ons separately by type, and counted by the di spensing and counting
device, and the nedications di spensed fr§h1the tabl et cases are received by
the turntable rotating under the tabl et cases and gathered onto the
surroundi ng guide by the centrifugal force produced by the rotating
turntable. The nedications are then collected and brought to the dispensing
port fornmed in the guide before they are dispensed; therefore, the

medi cati ons can be charged into containers by disposing predeterm ned
containers at the dispensing port. Thus, nedications specified anong a

FI1G.I
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plurality of different nedications can be charged in containers through the
sane single dispensing port. This feature also | eads to markedly inproved
wor kabi lity and quick filling and enabl es shortened waiting tine, thereby
hel ping to provide the waiting patients wth better service. In
particul ar, whereas the conventional art~depends on solely on the
gravitational force to collect nedications which have been dispensed froma
plurality of tablet cases, the present invention nakes use of the
centrifugal force of the turntable. This nakes it possible to reduce the
size of the nedication filling .apparatus especially in the vertical

di mensi on, contributing to effective use of the space at facilities

i ncl udi ng hospitals and
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phar maci es. According to a still further aspect of the present

I nvention described in Caim4, the shutter for opening and closing the
di'spensi ng port of the 19

. : 3
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guide, the plurality of holders which are selectively disposed for the
di spensi ng port and which tenporarily retain the nedications, which have
béen ejected through the dispensing port, and the covers for opening and
closing the outlets of the respective holé#lers have been added, so that
when, for exanple, a plurality of differént nedications are packed in
succession, even if the order of the containers arranged by an operator
m smat ches the order of the types of nedications dispensed fromthe

medi cation containing neans, the type of nedications which have been

di spensed earlier can be gathered and retained in a predeterm ned hol der by
openi ng/ cl osi ng the di spensing port by the shutter to wait until a
cont ai ner prepared earlier has
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been filled with a nmedication, then the cover of the holder is opened when
the container for the retained nedications is ready so that the container
may be filled with the nedication. Thus, the filling workability will be
further inproved and the total operationdine will be further reduced
especially when charging a plurality of dffferent nedications.

— ——
—
~—

—
- NG -6

33A

REPLACEMENT SHEET

24 APR 1996




- 20 - WHAT IS CLAIMED | S: 1. Anedication filling apparatus
conpri si ng: plurality of nedication containing nmeans for containing
nmedi cati ons separately by type; '
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di spensi ng and counting neans for dispensing the nedications fromsaid
respective nedi cati on containing neans and counting them and

medi cation filling means for collecting and noving the nedications, which
have been di spensed from said nedicati on7contai ning nmeans, to a di spensing
port and charging theminto a predeternined container sai d nedi cati on
filling nmeans conpri ses; a turnable which is |ocated under said

medi cati on contai ning neans and which rotates to receive the nedications
whi ch have been dispensed fromsaid all nedication containing nmeans.
2. A nmedication filling apparatus conprising:

[REPLA o
LACEMENT SHEET
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a plurality of nedication containing neans each for containing

nmedi cations separately by type; di spensi ng and counting neans for
di spensi ng the nedications froma sel ected one or nore of said
plurality of medication containing nmeans énd counting themduring a

di spensi ng cycl e; and
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medi cation filling nmeans for charging the nedications, which have been

di spensed from said sel ected one or nore nedi cati on containi ng nmeans,
i'nto a predeterm ned container; wherein said nedication filling
means has; medi cation col |l ectigg neans which receives and

coll ects the nedications ' —
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di spensed from said sel ected one or nore nedication containing neans; and
plurality of neans each for tenmporarily retaining the nmedications which
have been gathered by said nedication collecting nmeans during a dispensing
cycle

10
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- 21 - 1. A nmedication filling apparatus conprising:
plurality of nedication containing nmeans for containing nedications
separately by type; '

11
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di spensi ng and counting neans for dispensing the nedications fromsaid
respective nedi cati on containing neans and counting them and

medi cation filling means for collecting and noving the nedications, which
have been di spensed from said nedication X®ntaining nmeans, to a di spensing
port and charging theminto a predeterni n€d contai ner sai d nedi cation
filling nmeans conpri ses; a turntable which is |ocated under said

medi cati on contai ning neans and which rotates to receive the nedications
whi ch have been dispensed fromsaid all nedication containing nmeans.

2. A nmedication filling apparatus conprising:

FIG.12

T
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a plurality of nedication containing nmeans each for containing nedications
separately by type; di spensi ng and counting neans for dispensing the
nedi cati ons froma selected one or nore of said plurality of medication
cont ai ni ng nmeans and counting them duringig di spensing cycle; and

medi cation filling neans for charging the-nedications, which have been

di spensed from said sel ected one or nore nedication containing neans, into

a predeterm ned container; wherein said nedication filling nmeans has;

medi cation collecting nmeans which receives and col |l ects the nedications

FIG.13
(sTART )

sty |
PC REQUESTS TRANSMISSION OF DATA
S2
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S 32
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END 7
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RELEASE SHUTTER FOR PREDETERMINED TIME
S 82
FILL HOLDER
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di spensed from said sel ected one or nore nedication containing neans; and
plurality of neans each for tenmporarily retaining the nmedications which
Have been gathered by said nmedication collecting nmeans during a dispensing

cycle and for charging into a predeterm ned contai ner. 3. A

medi cation filling apparatus conprising: ~— a plurality of tablet cases
for hol ding nedications separately by type; a di spensi ng and counti ng
devi ce for dispensing the nedications from said t abl et

FIG.14
( sTART )

READ BAR CODE ?

HOLDER FILLED ?

St 12

SELECT HOLDER

S1 22

FILL VIAL
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case containing a specified type of nedications according to predeterm ned
di spense data and for counting them

15
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a turntable which is |ocated under said tablet cases and which rotates to
recei ve the nedi cations which have been di spensed fromsaid all tablet

cases; a gui de provided around said turntable; and a

di spensing port which is fornmed in said qg;de. 4. A nedi cation
filling apparatus conprising: a plurality of tablet cases for
hol di ng nedi cati ons separately by type; a di spensi ng and counti ng

device for dispensing the nedications fromsaid tablet case containing a
specified type of nedications according to predeternined

F1G.16
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4

dispense data and for counting them a turntable which is |ocated

under said
Q . .

medi cat i ons
around sai d

gui de;
a plurality
port and wh

di spensed t
cl osing the

respective tabl et cases and which rotates to receive the
whi ch have been di spensed therefrom a gui de provided

t urnt abl e; MEDICATHON? #13LINP ArpANATYs | s forned in said
0Sing the di spensing port;

@gmgﬁg%mﬁgﬁzé%@s |y dlgsposed fgr salg 8| spensi ng

ich te tal t dic tlons have,been

nr oudh Brecatiol i, -**‘f?‘ﬁrl’i PoveS SiorkBhdy RO FIBRER ng and

p?é'&étgfmﬁ{eda QSHtaﬁﬂ&dWlth medications and also shortens the time

required for medication filling. The medication filling apparatus is

equipped with tablet cases for containing medications separately by type, a
dispensing and coimti_ng device for dispensing the medications from the
tablet cases and counting the dispensed medications, a turntable and guide
for collecting the medications dispensed from the tablet cases, and a holder
for filling a vial with the medications.

Figure 6
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i\ neﬁE;agt_AgEg‘s Emappg@t usj according to _claim 1 conprising:
a guid pI’OVI ded on the turntable; a di spnnsmgpmh@ ll.a.: of
sai d t urhDeds¥iption : paged ...... Hto pagecA. med{ cation fill ﬁ;nuspageﬁ Snga £6
cl ai m 2 olopmain thegsrdde; Foltefti ng neans W,@%@ ag ? gegsgg
: i = paged st
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WHAT IS CLAIMED IS : DATE OF RECEIPT 2287397

1. A medication filling apparatus comprising :

plurality of medication containing means for containing medications separately by
type;

dispensing and counting means for dispensing the medications from said respective
medication containing means and counting them; and

medication filling means for collecting and moving the medications, which have
been dispensed from said medication containing means, to a dispensing port and
charging them into a predetermined container

| said medication filling means comprises;

a turnable which is located under said medication containing means and which

rotates to receive the medications which have been dispensed from said all medication

containing means.

2. A medication filling apparatus comprising :
" medication containing means for containing medications separately by type;

dispensing and counting means for dispensing the medications from said
medication containing means and counting them; and

medication filling means for charging the medications, which have been dispensed
from said medication containing means, into a predetermined container; wherein

said medication filling means has; _ |

medication collecting means which receives and collects the medications dispensed
from said medication containing means; and

plurarity of means for temporarily retaining the medications whlch have been

- ) R O A

a plurality of tablet cases for holding medications separately by type;

gathered by said medication collecting m

a dispensing and counting device for dispensing the medications from said tablet

—
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which rotates to receive the medications which have been di spensed from

T mmm—— I

case containing a specified type of medications according to predetermined dispense
data and for counting thens;

a turnable which is located under said tablet cases and which rotates to receive the
medications which have been dispensed from said all tablet cases;

a guide provided around said turnable; and

a dispensing port which is formed in said guide.

4. A medication filling apparatus comprising :

a plurality of tablet cases for holding medications separately by type;

a dispensing and counting device for dispensing the medications from said tablet
case containing a specified type of medications according to predetermined dispense
data and for counting them;

a turnable which is located under said respective tablet cases and which rotates
to receive the medications which have been dispensed therefrom;

a guide provided around said turnable;

a dispensing port which is formed in said guide;

a shutter for opening and closing the dispensing port;

a plurality of holders which are selectively disposed for said dispensing port and
which temporarily retain the medications, which have been dispensed through the
dispensing port; and

a cover for opening and closing the outlet of each holder.

5. A medication filling apparatus according to claim 1 comprising :
a guide provided on the turnable; '
a dispensing port provided on said turnable.

6. A medication filling apparatus according to claim 2 wherein the medication
collecting means comprises :

a turnable which is located under the medication containing means and which
rotates to receive the medications which have been dispensed from said all medication

containing means.
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-F23 - T A nedication filling apparatus according to_claim6—

gﬁﬁg;: Zi ?8r n?agrlefje provided on the turntable; a dispensing pi)‘r\i‘“ﬁi“(‘“\ﬂﬂm“m

-22 -
7. A medication filling apparatus according to claim 6 comprising :
a guide provided on the turnable;

a dispensing port provided on said turnable.
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1. A medication filling apparatus comprising :

plurality of medication containing means for containing medications separately by
type;

dispensing and cpunting means for dispensing the medications from said respective
medication containing means and counting them; and

medication filling means for collecting and moving the medications, which have
been dispensed from said medication containing means, to a dispensing port and
charging them into a predetermined container

said medication filling means comprises;

a turnable which is located under said medication containing means and which
rotates to receive the medications which have been dispensed from said all medication
containing means. |

2. A medication filling apparatus comprising:

a plurality of medication containing meané each for containing
medications separately by type;

dispensing and counting means for disfensing the medications from a

selected one or more of said plurality of medication containing means and

counting them during a dispensing cycle; and

medication filling means for charging the medications, which have

been dispensed from said selected one or more medication containing
means, into a predetermined container; wherein
said medication filling means has;
medication collecting means which receives and collects the medications

dispensed from said selected one or more medication containing means; and

plurality of means each for temporarily retaining the medications which

have been gathered by said medication collecting means during a dlspensmg cycle

and for charging into a predetermined container. This Sheet Has Been Re
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1. A medication filling apparatus comprising :

plurality of medication containing means for containing medications
separately by type;

dispensing and counting means for dispensing the medications from said
respective medication containing means and counting them; and

medication filling means for collecting and moving the medications, which
have been dispensed from said medication containing means, to a dispensing port
and charging them into a predetermined container

said medication filling means comprises;

a turntable which is located under said medication containing means and
which rotates to receive the medications which have been dispensed from said all
medication containing means.

2. A medication filling apparatus comprising:

a plurality of medication containing means e¢ach for containing
medications separately by type;

dispensing and counting means for dispensing the medications from a
selected one or more of said plurality of medication containing means and
counting them during a dispensing cycle; and

medication filling means for charging the medications, which have
been dispensed from said selected one or more medication containing
means, into a predetermined container; wherein

said medication filling means has;

medication collecting means which receives and collects the medications
dispensed from said selected one or more medication containing means; and

plurality of means each for temporarily retaining the medications which
have been gathered by said medication collecting means during a dispensing cycle
and for charging into a predetermined container.

3., . A medication filling apparatus comprising :
a plurality of tablet cases for holding medications separately by type;

a dispensing and counting device for dispensing the medications from said

tablet REPLACEMENT SHEET
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case containing a specified type of medications according to predetermined
dispense data and for counting them;

a turntable which is located under said tablet cases and which rotates to
receive the medications which have been dispensed from said all tablet cases;

a guide provided around said turntable; and

a dispensing port which is formed in said guide.

4, A medication filling apparatus comprising :

a plurality of tablet cases for holding medications separately by type;

a dispensing and counting device for dispensing the medications from said
tablet case containing a specified type of medications according to predetermined
dispense data and for counting them;

a turntable which is located under said respective tablet cases and which
rotates to receive the medications which have been dispensed therefrom;

a guide provided around said turntable;

a dispensing port which is formed in said guide;

a shutter for opening and closing the dispensing port;

a plﬁrality of holders which are selectively disposed for said dispensing
port and which temporarily retain the medications, which have been dispensed
through the dispensing port; and

a cover for opening and closing the cutlet of each holder.

5. A medication filling apparatus according to claim 1 comprising :
a guide provided on the turntable;
a dispensing port provided on said turntable.

6. A medication filling apparatus according to claim 2 wherein the
medication collecting means comprises :

a turntable which is located under the medication containing means and
which rotates to receive the medications which have been dispensed from said all

medication containing means.
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7. A medication filling apparatus according to claim 6 comprising :
a guide provided on the turntable;
a dispensing port provided on said turntable.
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