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Description

Related Applications

[0001] This application claims priority to, and is a con-
tinuation-in-part of U.S. application serial number Serial
No. 10/215,249, filed August 9, 2002, which claims pri-
ority from U.S. provisional application serial number
60/401,340 filed August 7, 2002.

Field of the Invention

[0002] The present invention generally relates to sys-
tems and methods for emptying the contents of pharma-
ceutical containers, including medications, into a contain-
er to facilitate the automated and/or manual dispensing
of pharmaceuticals. The present invention also generally
relates to systems and methods for automatically com-
bining pharmaceuticals and/or medications for later dis-
pensing and/or packaging of pharmaceuticals, medica-
tions, prescriptions and/or prescription orders, automat-
ically and/or manually. The present invention may be
used for mail order pharmacies, wholesalers and/or cen-
tral fill dealers for subsequent distribution or sale includ-
ing a retailer.

BACKGROUND OF THE INVENTION

[0003] In mail service pharmacies and large retail phar-
macies, prescription drugs are dispensed in a high vol-
ume. For such services, it is known to use an automatic
pill dispensing system to carry out the dispensing of the
prescription drugs automatically at a rapid rate and to
label pill containers which can then be provided to the
patient for whom the prescriptions were written.
[0004] A known automatic pill dispensing system is de-
scribed in U.S. Patent Number 5,771,657 issued to Lash-
er et al. In the patent, as shown in the schematic illustra-
tion of FIG. 1A, orders (e.g., orders to fill prescriptions)
are received by a host computer 9 which forwards the
orders to a distributed computer system including a cen-
tral-computer called Pharmacy Automation Controller 10
(PAC). PAC 10 maintains an order file of the information
about each prescription to be filled in an order including
all of the information needed to fill-each prescription, and
prepares a prescription label for each prescription and
the information to print literature to go in a shipping con-
tainer with the prescription or prescriptions. PAC updates
the order file to maintain a record of the current status of
each prescription being filled as it progresses through
the automated system.
[0005] PAC 10 controls a set of Print, Apply and Load
(PAL) stations 14 which print prescription bottle labels,
apply the prescriptions to prescription bottles, and load
the labeled bottles onto bottle carriers that preferably re-
ceive the bottles in scheduled locations. PAC 10 also-
controls a carrier conveyer system 21 that carries the
bottle carriers to different parts of the system, and one

or more automatic drug dispensing machines 23 that dis-
pense tablets and/or capsules into the prescription bot-
tles in the bottle carriers as they are carried by the con-
veyer system 21. PAC 10 also controls bottle cappers 25
that apply caps to the bottles, and one or more OCP
stations 29 that unload bottles from the carriers and place
them in the shipping containers corresponding to the pa-
tient orders.
[0006] PAC 10 also controls literature printers 31 which
print literature for each prescription order and enclose
the literature for each prescription order in an envelope,
print a bar code that shows through a window in the en-
velope identifying the prescription order, and then place
each envelope on a literature conveyer 34 which carries
the envelope from the literature printers 31 to the OCP
stations 29.
[0007] The conveyer system 21 carries the bottles in
the carriers from the PAL stations through the automatic
drug dispensing machines 23 to the bottle cappers 25
and then from the bottle cappers to the OCP stations 29.
The conveyer system 21 also carries the empty carriers
back to the PAL stations 14. From the bottle cappers 25,
the conveyers 56 feed the carriers onto an endless con-
veyer loop 71 which will transport the four carriers of a
rank to one of six OCP stations 29.
[0008] The OCP stations each also have a literature
dispensing mechanism, which inserts printed literature
into each shipping container with the filled and capped
prescription bottles.
[0009] As shown in FIG. 1B, bottles to be automatically
filled with the prescription drugs are introduced to the
automated system by hoppers 37, which receive the bot-
tles in bulk form and automatically feed the bottles to
unscramblers 39. One of the hoppers 37 and one of the
unscramblers 39 will be for large bottles (e.g., 160 cc),
and the remaining hoppers and unscramblers will be for
small bottles (e.g., 110 cc). The small bottle size can
preferably accommodate a majority of the automatically
filled prescriptions. In the unscramblers, the bottles are
singulated and oriented so that the bottle opening first
faces downward. The bottles are then righted and direct-
ed to PAL stations 14 on bottle conveyers 41 and 43, one
for large bottles and one for small bottles.
[0010] As shown in FIG. 1B, the conveyers 45, under
control by PAC, carry the bottle carriers from the four
PAL stations 14 to carrier buffers at the entrances of the
four automatic drug dispensing machines 23 in which the
tablets or capsules of the prescriptions are automatically
dispensed into the prescription bottles under the control
of PAC 10. Because of the organization provided by the
carriers, the bottles are arranged into four columns ap-
proaching each automatic dispensing machine 23. Since
there are four automatic dispensing machines 23, 16 par-
allel prescription bottle columns approach the dispensing
machines. In the specific embodiment of the invention,
the four automatic drug dispensing machines each have
384 drug dispensers arranged four columns wide and 96
rows deep to provide a total of 1,536 pill dispensers. The
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automatic drug dispensing machines are similar to those
described in the U.S. Patent No. 5,660,305. Each dis-
pensing lane is divided into 32 buffer assemblies each
containing twelve drug dispensers oriented six on each
side of a conveyer within the dispensing machine.
[0011] The carrier will be released by the PAL station
14 onto a conveyer 45 which carries the carrier loaded
with the labeled empty prescription bottles to an auto-
matic dispensing machine 23, of which there are four,
one for each PAL station 14. When a carrier moves out
of the last row position in a dispensing machine, all of
the prescription bottles in that bottle carrier should be
filled and a conveyer 56 transports the prescription bot-
tles now filled with the prescriptions to a bottle capper 25.
[0012] The bottle quality assurance area 109 has sev-
eral stations at which pharmacists will scan the bar code
on the bottles and visually inspect the contents of the
bottles. The scan of the bottle bar code will bring up a
display on the pharmacist’s terminal which includes all
the information regarding the particular prescription and
order including the drug name, and instructions which
identify the reason for the verification. All of the bottles
that pass this inspection are inserted by the pharmacist
on a bottle stream conveyer 111 to send the inspected
bottles to the BSP station 112. The conveyer 108 leads
to a star wheel diverter mechanism 114 which under the
control of a controller for the BSP station deposits the
bottle in a bottle stream conveyer 116 leading to the bottle
quality assurance area 109 or into a bottle stream con-
veyer 118 leading to BSP station 112.
[0013] If the literature pack is on the conveyer 34, but
because of failure of the bar code reader (not shown) or
the literature sorting mechanism, does not get diverted
at station 112, the conveyer 34 will carry the literature
package to the package quality assurance area where it
can be manually added to the package. If, because of a
malfunction, a literature envelope is not deflected by a
deflector (not shown), because of, for example, an im-
proper bar code on the envelope, the envelope will con-
tinue on the conveyer 34 to the end of the conveyer and
be dumped into a receptacle at the package quality as-
surance station 96. If the bag does not contain a literature
pack, then the bag is diverted into a tote (not shown)
which will then be transported by a conveyer 101 to the
package quality assurance station 96 where the shipping
container will be assembled with the literature pack man-
ually 137.FIG. 2 shows another known dispensing sys-
tem as described in U.S. Patent Application Serial No.
10/215,249. In particular, FIG. 2 shows a system 250 that
can include a storage device for packages 203, dispenser
for the packages 205, storage device for bottles filled with
counted pills 209, dispenser for the bottled with counted
pills 207, storage device for patient specific literatures
211, dispenser for the patient specific literatures 213,
consolidation station 215, and host computer 201. Sys-
tem 250 can be referred to as a automated labeling and
packaging system (ALPS).
[0014] The system shown in FIG. 2 can also include

one or more local computers (not shown). For instance,
each of the components (e.g., 203, 205, 209, 207, 211
and 213) can be connected to one or more local comput-
ers. The local computers in turn are connected to host
computer 201. In this way, host computer 201 and local
computers are configured to control the various compo-
nents of the present invention.
[0015] A local computer can also function with a stand-
ard Programmable Logic Controller (PLC). A PLC typi-
cally includes an I/O card to turn on/off a device. Accord-
ingly, when a component is to be controlled by turning it
on/off, a PLC can be used. When a large quantity of data
is to be exchanged, a local computer can be used.
[0016] Host computer 201 can receive a request to fill
an order, optionally in combination with the local compu-
ter(s) and/or the various components. In response, host
computer 201 creates an order number and determines
whether the order contains an order that requires bottles
to be filled by counting individual tablets and whether the
order contains an order that requires packages from the
storage device for bottles 209.
[0017] The storage device for packages 203 stores
packages that contain pharmaceutical products For ex-
ample, one set of packages may contain a predetermined
number of tablets (e.g., 500 tablets) of a certain drug
(e.g., Allegra). Another set of example packages may
include liquid pharmaceutical products. The packages
can be made by original producers of drugs (e.g.,
Hoechst Marion Roussel). The packages can also be
bulk bottles that are filled by any one of many automated
(e.g., the ADDS) or manual methods known in the art.
These packages can then be shelved so that their loca-
tions can be automatically identified. In turn, the dispens-
er for the packages 205 is configured to automatically
identify the location of any package with a certain type
of drug, dosage and/or quantity and configured to pick
one or more packages from the identified location. In oth-
er words, a package contains a pharmaceutical product
without having been pre-designated for any specific order
when the package was created.
[0018] In operation, the command to locate and pick
one or more packages is received from host computer
201. The dispenser for packages can also be connected
to its own local computer to perform the necessary func-
tions to locate and pick one or more packages in accord-
ance with the command from host computer 201. It
should be noted that the packages stored in the storage
device for packages 203 are not designated for any spe-
cific patient. In other words, any package can be picked
to fill an order of a patient as long as the type of drug,
dosage and/or quantity are matched with the order.
[0019] FIG. 2 can also include a standard sensor or a
standard counter to indicate when a specific type of pack-
age is out of stock in the storage device for packages
203. These sensors or counters can be present at each
location (or a substantial number of them). The signals
from the sensors or counters can be communicated to,
for example, the host computer 201 via the local compu-
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ter. In turn, the host computer 201 can notify an operator
or system to replenish the specific packages and/or stop
the process of filling orders that require the specific type
of package that are out of stock in the storage device for
packages 203. In addition, or optionally, host computer
201 can send a query to the storage device for packages
203 regarding whether a certain number of certain pack-
ages are available to be dispensed. In response, the stor-
age device for packages 203, or in combination with its
local computer, can send a response based on informa-
tion from the sensors and/or counters. Alternatively, sen-
sors may be placed on the robot arm or picking device
to provide the similar functionality. In yet another alter-
native, sensors are not utilized and the system keeps
logical control by knowing how many packages have
been placed in a channel and how many packages have
been removed from the channel.
[0020] The dispenser for bottles 207 is configured to
receive bottles that contain specific number (e.g., 1-500
or more) of pills for a specific order. For example, one
bottle may include 350 tablets of one type of drug for
patient A, while another bottle may include 600 tablets
of another type of drug for patient B. The bottles can be
filled by any automatic dispensing mechanisms known
in the art (e.g., the system shown in U.S. Patent No.
5,771,657). Bottles can also be manually filled (by, e.g.,
a pharmacist).
[0021] If an automatic dispensing system is used, host
computer 201 sends commands to fill bottles with certain
number of pills for a certain type of drug. Once they are
filled, the bottles are stored in the storage device for bot-
tles 209. In a similar fashion, in a manual system, the
dispensing person would receive an instruction to count
certain number of tablets for a certain type of drug. The
person fills bottles according to the instructions and for-
wards the bottles to the storage device for bottles 209.
[0022] Once the storage device for bottles 209 re-
ceives all the bottles necessary to fill an order, the storage
device for bottles 209 or in connection with its local com-
puter sends a message to the host computer 201 indi-
cating that the bottle portion of the order has been filled.
For example, an order to fill an order may require 1450
pills of a certain type of drug. In this example, the storage
device for packages 203 may already have two packages
each with 500 pills of the drug. If so, one bottle with 450
pills of the drug is necessary to fill the bottle portion of
the order. (If one bottle cannot receive all 450 pills then
more than one bottle would become necessary to provide
the 450 pills).
[0023] The storage device for literature packs 211 con-
tains literatures to be packaged with specific orders. For
example, a set of literature packs for one order may in-
clude information relating to each of the prescribed drugs,
how often each drug must be taken, billing information,
especial instructions from the prescribing doctor, insur-
ance information, refilling information and/or general in-
formation, for example health or notification of other serv-
ices. The set of literature packs is then packaged per

order and collected in the storage device for literature
packs 211. Once the necessary literature packs are cre-
ated, the storage device for literature packs 211, or in
combination with its local computer, can notify the host
computer 201 that the literature pack has been printed.
[0024] Upon receiving various information from the
storage device for packages 203, storage device for bot-
tles 209 and storage device for literature packs 211, host
computer 201 then sends instructions to the dispenser
for the packages 205, dispenser for bottles 207 and dis-
penser for literature packs 213, or to their local comput-
ers, to dispense necessary bottle(s), package(s) and lit-
erature pack(s) to fill one or more orders. The dispensed
bottle(s), package(s) and literature pack(s) are then con-
solidated by the consolidation station 215 and then sent,
distributed or mailed out directly or indirectly to patients
associated with the orders.
[0025] FIG. 3 shows yet another known system as dis-
closed in U.S. Patent No. 5,208,762 to Charhut et al.. As
illustrated in FIG. 3, a system 310 is provided for dispens-
ing prescriptions. The system 310 includes three lines
312, 314 and 316 of machines that can automatically fill,
label, cap, and sort vials 318 in accordance with a pa-
tient’s prescription order under the control of an appro-
priate control system.
[0026] For ease of understanding, only one of lines
312, 314, and 316 will be described in detail. However,
with the exception of vial size, the description is applica-
ble to each of lines 312, 314, and 316. Therefore, refer-
ence numerals identifying items in the drawings which
have counterparts associated with each line will be used
generically in this description, but in the drawings will
carry additional designations such as a, b, and c to iden-
tify those items corresponding to the particular lines.
[0027] The first machine position at each line of the
system is a vial unscrambler 320. In such a machine,
vials of one size are dumped into a hopper 322 in bulk
form.
[0028] The unscrambler 320 orients the vials upright
in a separator 323 and spaces them on a conveyor 324
ready to feed into a vial filler 326. The unscrambler 320
can also be equipped to shoot a blast of air into the vial,
cleaning debris that might be present.
[0029] From the unscrambler 320, a vial will travel via
the conveyor 324 to the vial filler 326 (also referred to as
the filler). The vial filler 326 preferably comprises a mod-
ified Automatic Tablet Control (ATC) machine. The ATC
machine is capable of holding up to about 480 different
oral, solid medications. Such medications are held in can-
isters calibrated specifically for those drugs. There can
be one or more ATC machines per line depending on
drug mix and drug volume required by the institution in
which the system 310 is installed.
[0030] The conveyor 324 brings the vial under a filling
position of the filler 326 and a signal from the controller
system activates the appropriate drug canister, as re-
quired. More than one canister can be assigned to a spe-
cific drug and can dispense doses simultaneously. The
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drug doses are counted into the vial until filling is com-
plete.
[0031] After filling, the vial is labeled by a label machine
328 (also referred to as the labeler). The labeler 328 can
be located downstream of the vial filler 326 as shown or
it can preferably be located under the vial filler 326 to
label vials during or immediately following filling. A signal
from the control system is sent to the label machine 328
at the same time the vial is being filled. The label machine
print human readable information, as well as bar code
information on demand. The label information is kept in
a data base and contains drug description, as well as
any warning statements.
[0032] After the label is printed, a reader can be pro-
vided associated with the labeler 328, to verify the con-
tents of the label by reading the printed bar code. Once
a vial is filled and labeled, it travels down the conveyor
324 to a capping machine 330 (also referred to as the
capper). The capping machine 330 grasps the vial and
preferably applies a child-resistant cap 331 to the vial.
[0033] Just after the capper 330, each line includes a
bar code reader 336 and a wrap belt 339 disposed on
opposite sides of the conveyor 324. The wrap belt 339
serves to spin a vial around so that the bar code thereon
can be read by the reader 336. The bar code reader 336
verifies the legibility of the bar code on the label and con-
firms the prescription number to the control system.
[0034] After the vial is capped, a sensor associated
therewith verifies that the cap has been properly applied.
The capper 330 preferably includes a reservoir 333 that
is sufficiently large to store one full shift’s supply of caps.
[0035] Once a vial has been capped and the contents
are verified by the capper sensor 336, it proceeds to an
accumulator or accumulation station 332 positioned at
the end of its respective conveyor 324. The accumulation
station 332 serves two functions: sorting and ejecting.
Vials are ejected when they have an improper drug count,
unreadable labels, or improperly seated caps. A signal
sent by the filler 326, labeler 328, or capper 330 causes
a defective vial to be ejected into a reject bin 335 by a
blast of pneumatic air gun 334 if any of the situations is
detected. When a vial is ejected, the control system plac-
es a refill request with the filler 326 on a priority basis so
that another attempt is made to complete the prescription
order.
[0036] A circulating conveyor 342 (also referred to as
a sorting conveyor) carries circulating bins 340 along a
path that brings each of the bins under an accumulator
332 once per rotation. The bins 340 are bar coded and
the control system assigns at least one circulating bin
340 per patient. If a particular patient has more vials than
a single bin can hold, a second or third bin will also be
assigned. A bin 340 will circulate on the conveyor 342
until a patient’s total order has been collected. The bar
code on the bin 340 will be read by bar code reader 363
prior to travel under the accumulators 332 and a signal
will correctly time an accumulator 332 to discharge a spe-
cific patient’s vial into the bin 340.

[0037] All properly bottled vials are assigned to a lo-
cation on the accumulator 332 where they await a circu-
lating bin 340 in which they are to be placed. These lo-
cations are also referred to as the staging output area.
The accumulator 332 preferably has up to twenty loca-
tions for temporary vial storage.
[0038] The accumulators 332 are positioned above the
conveyor 342 so that the vials awaiting on an accumulator
can be placed into a passing bin 340. To this end, each
accumulator 332 has associated therewith a pneumatic
gripper 337 on a rodless cylinder for placing upon com-
mand, a vial into an accumulator position.
[0039] One or more of the bins is assigned to a patient
by the control system. As the assigned circulating bin(s)
340 move(s) under the vial accumulator 332, the accu-
mulator 332 drops the vials into the assigned bin(s). The
drop of the vials is effectuated by means of a release
door contained in the accumulator position on which the
vials rest and which is activated by a solenoid controlled
by the control system. Preferably, the accumulator 332
is capable of placing its entire contents in one bin, if nec-
essary. In this manner, all of the vials for one patient’s
order can be sorted and placed together in a bin.
[0040] When a patient’s total order has been accumu-
lated in one or more bin(s) 340, the sorting conveyor 242
transfers the bin(s) 340 to one of a plurality of spurs.
[0041] Spur 350 is a conveyor referred to as the ex-
ception conveyor. An order is placed on spur 350 if, for
some reason, the contents must be modified due to error.
Spur 350 can also be used to place medications other
than oral solids into a patient’s bin 340. This spur 350
can carry a bin 340 under a rack that contains, for exam-
ple, liquids or creams. By reading the bar code on the
bin 340, the rack automatically would discharge the cor-
rect medication into the bin 340.
[0042] Spur 352 is a conveyor referred to as the mail
order conveyor. An order is placed on spur 352 if it is to
be mailed to a patient. Spur 354 is a conveyor referred
to as the pick-up conveyor. An order is placed on spur
354 if it is to be picked up by a patient, e.g. a walk-in.
[0043] As illustrated, a variety of extractors are oper-
atively positioned to move bins onto and off of the con-
veyors 342, 350, 352, 360, and 361. These extractions
are generally designated by the numeral 362. Extractor
362a, upon command, diverts bins from conveyor 342
into conveyor 350. Extractor 362b, upon command, di-
verts bins from conveyor 342 onto conveyor 352. Extrac-
tor 362c, upon command, diverts bins from conveyor 342
onto conveyor 354. Extractor 362d, upon command, di-
verts returned bins from conveyor 361 onto conveyor
360. Extractor 362e, upon command, diverts returned
bins from conveyor 360 onto conveyor 342. Additionally,
a scanner 363 is provided that reads bar codes on re-
turned bins.
[0044] An empty bin 340 is placed on return conveyor
360 or 361 which places it back on circulating conveyor
342. Return conveyor 360 is used to return bins used for
mail orders, while return conveyor 361 is used to return
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bins used for pick-up orders. At the point of return, the
bar code on the bin (340) will be read and noted in the
control system as an available bin. If the bar code is un-
readable, the bin 340 is automatically ejected from the
system 310. The return is located just downstream from
the take-off on the circulating bin conveyor 342 so the
circulating conveyor 342 will always be full. Overhead
transfer cylinders 364 are used to transfer bins 340 from
one straight conveyor 342a to another straight conveyor
342b, which together form the circulating conveyor 342.
[0045] A system and method for emptying the contents
of pharmaceutical container in accordance with the pre-
ambles of claims 1 and 28 is known from U.S. Patent
Number 3,939,623 (Baxter International Inc.). This US-
Patent (the references in parentheses refer to this doc-
ument) discloses inter alia a method and an apparatus
for cutting blow-molded sterilized bottles (11) of unique
configuration, filled with blood plasma (cf. Figures 19 to
22). The bottle (11) is held via encompassing fingers (73)
of a holder (74) in a vertically upside down position. Then,
the bottom of the bottle (11), located at the top, is cut off
through a band saw (75). Next, the bottle (11) is trans-
ported over a collection vessel and turned around in order
to dump the blood plasma, filled in the bottle (11), into
the connection vessel.
[0046] In the above described conventional systems,
in order to automatically and/or manually dispense med-
ications and/or pharmaceuticals, the system must obtain
large numbers of medications and/or pharmaceuticals
from a variety of manufacturers using a variety of different
stored bottles and/or packaging. The conventional sys-
tems shown in FIGs. 1-3 do not utilize, contemplate or
suggest the use of a system that can automate the proc-
ess of emptying the contents of manufacturers’ drug car-
rying containers into a receptacle having a larger capac-
ity, thereby simplifying the number and types of bottles
that must be used for dispending pharmaceuticals.

SUMMARY OF THE INVENTION

[0047] Computer-assisted methods, systems and me-
diums of the present invention overcome, among others,
the shortcomings of the above-described conventional
systems.
[0048] In one embodiment, an automated system is
provided for emptying contents of pharmaceutical con-
tainers, as defined in claim 1.
[0049] The pharmaceutical container can be of differ-
ent shapes and sizes. The bulk-up container can com-
prise a substantially uniform sized container to facilitate
the automated dispensing of the medications. The grip-
per unit can include first and second, optionally V-
shaped, interlocking fingers.
[0050] The system can also include a robot for placing
the pharmaceutical container in the gripper unit.
[0051] When the vision system does not recognize at
least one of the size and shape of a pharmaceutical con-
tainer, the pharmaceutical container is transported off

the conveyor, optionally into a bin.
[0052] The cutter can be an ultrasonic cutter, with a
blade that optionally moves in a direction substantially
parallel to a belt of the conveyor. A rodless air cylinder
is used to facilitate movement of the cutter.
[0053] The system can also include an arm that rotates
to a first position to receive the cut portion of the phar-
maceutical container. The arm can also rotate to a sec-
ond position to facilitate placing the cut portion in a waste
repository. The arm can include or utilize a vacuum that
retains the cut portion of the pharmaceutical bottle when
the arm is in the first position. The vacuum can decrease
when the arm is in the second position to effect release
of the cut portion into a scrap bin.
[0054] The system can also include a scrap chute that
receives a portion of the pharmaceutical container sub-
sequent to emptying the contents of the pharmaceutical
container. The scrap chute can be in a distal position with
respect to the gripper unit prior to emptying the contents
of the pharmaceutical container. The gripper unit can
move to a proximal position with respect to the gripper
unit to receive the portion of the pharmaceutical container
held by the gripper unit subsequent to emptying the con-
tents of the pharmaceutical container. The scrap chute
can return to the distal position to place the portion of the
pharmaceutical container held by the gripper unit in a
scrap bin.
[0055] The system can also include and/or utilize a
sensor system to determine when the contents of the
pharmaceutical container are no longer being emptied.
In an embodiment, the sensor system can include a light
emitter and a light receiver so that the light emitter pro-
vides a light beam that is broken by the contents of the
pharmaceutical container when the contents of the phar-
maceutical container are being emptied.
[0056] The system can also include a detection system
to detect when the pharmaceutical container is no longer
being held by the gripper unit. The detection system can
include a light beam source and reflector, such that the
reflector does not sense the light from the light beam
source when the pharmaceutical container is held by the
gripper unit.
[0057] A method for empting the contents of pharma-
ceutical containers as defined in claim 28 is also provid-
ed.
[0058] The method can also include the step of placing
the pharmaceutical container in a waste repository sub-
sequent to cutting.
[0059] The method can also include the step detecting
when the contents of the pharmaceutical container are
no longer being emptied. The method can also include
the step of detecting when the pharmaceutical container
is no longer being held.
[0060] In an embodiment, the system comprises
means for receiving and holding a pharmaceutical con-
tainer, means for cutting the pharmaceutical container,
and means for rotating at least a portion of said the for
receiving and holding to empty the contents of the phar-
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maceutical container. The system also includes means
for placing the pharmaceutical container in the means
for receiving and holding. In addition, the system includes
means for transporting the pharmaceutical containers in
proximity to the means for receiving and holding.
[0061] The system also includes the means for viewing
and determining the position of the pharmaceutical con-
tainers on the means for transporting. In addition, the
system can include an arm that rotates to a first position
to receive the cut portion of the pharmaceutical container,
and a second position to place the cut portion in a waste
repository.
[0062] The system can also include means for deter-
mining when the contents of the pharmaceutical contain-
er are no longer being emptied, as well as means for
detecting when the pharmaceutical container is no longer
being held by the means for receiving and holding.
[0063] In another embodiment of the present inven-
tion, an automated system for emptying the contents of
pharmaceutical containers can include a gripper unit for
receiving and holding a pharmaceutical container, a cut-
ter for cutting the pharmaceutical container, and a control
system for controlling the operation of the gripper unit
and the cutter. The system can further include a rotating
unit, operable with the gripper and the control system,
that rotates at least a portion of the gripper unit to empty
the contents of the pharmaceutical container.
[0064] The control system can include a keyboard,
control logic, a display, and a processing unit. The control
system can receive identification information of an oper-
ator of the system. The system can also include an indicia
reader that interfaces with the control system. An indicia
associated with a pharmaceutical container can be read
by the indicia reader, and the control system can deter-
mine whether the pharmaceuticals are authorized.
[0065] The system can further include a robot that op-
tionally interfaces with the control system, for placing the
pharmaceutical container in the gripper unit. A vision sys-
tem can be utilized by the robot, and optionally interface
with the control system to determine, for example, the
position of the pharmaceutical containers. The contents
of the pharmaceutical containers can optionally be emp-
tied into one or more bulk-up containers.
[0066] The system can also include an arm that op-
tionally interfaces with the control system. The arm can
rotate to a first position to receive a cut portion of the
pharmaceutical container, and also rotate to a second
position to place the cut portion in a waste repository.
The arm can optionally utilize a vacuum that retains the
cut portion of the pharmaceutical bottle when the arm is
in the first position, and the vacuum can be reduced when
the arm is in the second position to effect release of the
cut portion.
[0067] The system can also include a scrap chute, op-
tionally controlled by the control system, that receives a
portion of the pharmaceutical container subsequent to
emptying the contents of the pharmaceutical container.
The system can also include a sensor system, optionally

interfacing with the control system, to determine when
the contents of the pharmaceutical container are no long-
er being emptied. The system can also include a detec-
tion system, optionally interfacing with the control sys-
tem, to detect when the pharmaceutical container is no
longer being held by the gripper unit.
[0068] In another embodiment of the present inven-
tion, a prescription filling and packing system comprising
a system for emptying according to the invention can
include a gripper unit for receiving and holding a phar-
maceutical container, a cutter for cutting the pharmaceu-
tical container, a rotating unit operable with the gripper
unit that rotates at least a portion of the gripper unit to
empty the contents of the pharmaceutical container into
a storage container, and at least one dispensing machine
that automatically counts and dispenses pharmaceuti-
cals from the storage container and into bottles in ac-
cordance with prescription orders comprising at least one
prescription.
[0069] The system can also include or utilize at least
one printer for printing literature packs customized to the
prescription orders. The system can also include or utilize
at least one order consolidation and packing (OCP) sta-
tion that presents a shipping container for each prescrip-
tion order and inserts at least one bottle for each pre-
scription order into the shipping container and inserts a
corresponding literature pack for each prescription order
into the shipping container.
[0070] The system can also include a gripper unit for
receiving and holding a pharmaceutical container, a cut-
ter for cutting the pharmaceutical container, a rotating
unit operable with the gripper unit that rotates at least a
portion of the gripper unit to empty the contents of the
pharmaceutical container into a storage container, a plu-
rality of carriers, each having receptacles to receive a
plurality of bottles in scheduled locations, and at least
one dispensing machine that counts and simultaneously
dispenses pharmaceuticals from the pharmaceutical
container and into at least one of the plurality of bottles.
[0071] The system can also include or utilize a com-
puter that receives prescription orders for at least one
prescription, as well as a loading station that loads the
plurality of bottles in the scheduled locations correspond-
ing to the prescription orders in at least one of said plu-
rality of carriers.
[0072] The system can also include or utilize at least
one transport device that transports the plurality of car-
riers with the plurality of bottles through at least one dis-
pensing machine. The system can also include at least
one order consolidation and packing (OCP) station that
receives the plurality of carriers from the at least one
dispensing machine and presents shipping containers to
be filled. The at least one OCP station unloads the plu-
rality of bottles from the plurality of carriers and loads at
least one of the plurality of bottles and a corresponding
customized literature pack corresponding to a prescrip-
tion order into a shipping container. The literature pack
and each of the bottles optionally have at least one cor-
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responding identifier identified by at least one identifica-
tion system to ensure that each of one or more bottles
associated with the corresponding prescription order are
inserted into the shipping container with the correspond-
ing literature pack.
[0073] There has thus been outlined, rather broadly,
the features of the invention in order that the detailed
description thereof that follows may be better under-
stood, and in order that the present contribution to the
art may be better appreciated. There are, of course, ad-
ditional features of the invention that will be described
hereinafter and which will form the subject matter of the
claims appended hereto.
[0074] In this respect, before explaining at least one
embodiment of the invention in detail, it is to be under-
stood that the invention is not limited in its application to
the details of construction and to the arrangements of
the components set forth in the following description or
illustrated in the drawings. The invention is capable of
other embodiments and of being practiced and carried
out in various ways. Also, it is to be understood that the
phraseology and terminology employed herein are for
the purpose of description and should not be regarded
as limiting.
[0075] As such, those skilled in the art will appreciate
that the conception, upon which this disclosure is based,
may readily be utilized as a basis for the designing of
other structures, methods and systems for carrying out
the several purposes of the present invention. It is im-
portant, therefore, that the claims be regarded as includ-
ing such constructions insofar as they do not depart from
the scope of the present invention as defined by the
claims.
[0076] These together with other objects of the inven-
tion, along with the various features of novelty which char-
acterize the invention, are pointed out with particularity
in the claims annexed to and forming a part of this dis-
closure. For a better understanding of the invention, its
operating advantages and the specific objects attained
by its uses, reference should be had to the accompanying
drawings and descriptive matter in which there is illus-
trated preferred embodiments of the invention.
[0077] Other features of the present invention will be
evident to those of ordinary skill, particularly upon con-
sideration of the following detailed description of the pre-
ferred embodiments.

Notations and Nomenclature

[0078] The detailed descriptions which follow may be
presented in terms of program procedures executed on
computing or processing systems such as, for example,
a stand-alone computing machine, a computer or net-
work of computers. These procedural descriptions and
representations are the means used by those skilled in
the art to most effectively convey the substance of their
work to others skilled in the art.
[0079] A procedure is here, and generally, conceived

to be a sequence of steps leading to a desired result.
These steps are those that may require physical manip-
ulations of physical quantities (e.g., combining various
pharmaceutical products into packages). Usually, though
not necessarily, these quantities take the form of electri-
cal, optical or magnetic signals capable of being stored,
transferred, combined, compared and otherwise manip-
ulated. It proves convenient at times, principally for rea-
sons of common usage, to refer to these signals as bits,
values, elements, symbols, characters, terms, numbers,
or the like. It should be noted, however, that all of these
and similar terms are to be associated with the appropri-
ate physical quantities and are merely convenient labels
applied to these quantities.
[0080] Further, the manipulations performed are often
referred to in terms, such as adding or comparing, which
are commonly associated with mental operations per-
formed by a human operator. No such capability of a
human operator is necessary, or desirable in most cases,
in any of the operations described herein which form part
of the present invention; the operations are machine op-
erations. Useful machines for performing the operation
of the present invention include general purpose digital
computers or similar devices, including, but not limited
to, microprocessors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0081] The detailed description of the present applica-
tion showing various distinctive features may be best un-
derstood when the detailed description is read in refer-
ence to the appended drawings in which:

FIGs. 1A and 1B are exemplary diagrams illustrating
a conventional automated pill dispenser;
FIG. 2 is an exemplary diagram illustrating a second
conventional automated pill dispenser;
FIG. 3 is an exemplary diagram illustrating a third
conventional automated pill dispenser;
FIG. 4A is an exemplary diagram illustrating an em-
bodiment of an automated pill dispenser in accord-
ance with the present invention;
FIG. 4B is an exemplary diagram illustrating an as-
pect of an automated pill dispenser that can be used
with the present invention;
FIG. 5 is an exemplary top view of an embodiment
of the Automated Container Bulking System (ACBS);
FIGs. 6a and 6b, taken together, is an exemplary
embodiment of a flow diagram in accordance with a
method of operation of the ACBS;
FIG. 7 is an exemplary embodiment of an infeed con-
veyor of the ACBS;
FIG. 8 is an exemplary embodiment of a robot of the
ACBS;
FIGs. 9a-9j are various views of an exemplary em-
bodiment of the grippers of the ACBS, and bottle
positions within the grippers;
FIG. 10 is an exemplary embodiment of a cutter as-
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sembly of the ACBS;
FIGs. 11a and 11b are various perspective views of
an exemplary embodiment of a vacuum assembly
of the ACBS;
FIG. 12a is an exemplary embodiment of a bottle
scrap chute of the ACBS;
FIG. 12b is a side view of an exemplary embodiment
of a bottle scrap chute of the ACBS in a first position;
FIG. 12c is a side view of an exemplary embodiment
of a bottle scrap chute of the ACBS in a second po-
sition;
FIG. 12d is a top view of an exemplary embodiment
of a bottle scrap chute of the ACBS in a first position;
FIG. 12e is top view of an exemplary embodiment
of a bottle scrap chute of the ACBS in a second po-
sition
FIG. 13 is an exemplary embodiment of a bottle scrap
bin of the ACBS;
FIG. 14 is an exemplary embodiment of a pill accu-
mulation chute of the ACBS;
FIG. 15 is an exemplary embodiment of an scanning
light beam of the ACBS;
FIG. 16 is an exemplary embodiment of a bottle re-
turn bin of the ACBS;
FIG. 17 illustrates a computer that can be used in
implementing embodiments of the present invention;
FIG. 18 is a block diagram of internal hardware of
the example computer/control system shown in FIG.
5;
FIG. 19 illustrates one example of a memory medium
which may be used for storing computer programs
of embodiments of the present invention; and
FIG. 20 is a block diagram representation of an ex-
ample embodiment of computer network(s) imple-
menting embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0082] Reference now will be made in detail to the pres-
ently preferred embodiments of the invention. Such em-
bodiments are provided by way of explanation of the in-
vention, which is not intended to be limited thereto. In
fact, those of ordinary skill in the art may appreciate upon
reading the present specification and viewing the present
drawings that various modifications and variations can
be made.
[0083] For example, features illustrated or described
as part of one embodiment can be used on other embod-
iments to yield a still further embodiment. Additionally,
certain features may be interchanged with similar devices
or features not mentioned yet which perform the same
or similar functions. It is therefore intended that such
modifications and variations are included within the to-
tality of the present invention.
[0084] Embodiments of the present invention are di-
rected to dispensing orders that include various pharma-
ceutical products (e.g., bottles that contain counted pills,
packages that include liquid or prepackaged pharmaceu-

tical products and/or patient specific literatures). In em-
bodiments of the present invention pills also refer to tab-
lets, capsules and other similar terms known in the art.
As used herein, the term pill can also be used inter-
changeably with, for example, the terms tablet and/or
capsule.
[0085] FIG. 4A is an exemplary diagram illustrating an
embodiment of an automated pill dispensing system 410
in accordance with an embodiment of the present inven-
tion. In operation, orders (e.g., orders to fill prescriptions)
are received by a host computer 9, which forwards the
orders to a distributed computer system including a cen-
tral computer called Pharmacy Automation Controller 10
(PAC). PAC 10 maintains an order file of the information
about each prescription to be filled in an order including
all of the information needed to fill each prescription, pre-
pare a prescription label for each prescription and the
information to print literature to go in a shipping container
with the prescription or prescriptions. PAC 10 can update
the order file to maintain a record of the current status of
each prescription being filled as it progresses through
the automated system.
[0086] PAC 10 controls a set of Print, Apply and Load
(PAL) stations 14 which print prescription bottle labels,
apply the prescriptions to prescription bottles, and load
the labeled bottles onto bottle carriers. PAC 10 also con-
trols a carrier conveyer system 21 which carries the bottle
carriers to different parts of the system, automatic drug
dispensing machines 23 which dispense tablets or cap-
sules into the prescription bottles in the bottle carriers as
they are carried by the conveyer system 21, bottle cap-
pers 25 which apply caps to the bottles, and OCP stations
29 at which the bottles are unloaded from the carriers
and placed in the shipping containers corresponding to
the patient orders.
[0087] An Automated Container Bulking System
(ACBS) 450 can also optionally interface with PAC 10.
As will be described herein with regard to FIGs. 5-16,
ACBS 450 can be used to empty the contents of, for
example, manufacturers’ drug bottles shown, e.g., in FIG.
9 at 910, into a bulk-up container shown, e.g., in FIGs.
13 and 14 at 1406, that have a larger capacity than indi-
vidual bottles 910. Using bulk-up containers advanta-
geously simplifies the number and types of bottles 910
that must be used with system 410. ALPS 250 can also
optionally be integrated with system 410. In addition, a
conventional Computer Assisted Dispensing System
(CADS) 460 can optionally be integrated with, for exam-
ple, ACBS 450, ALPS 250 and/or portions of system 410
such as, for example, PAC 10.
[0088] Conveyer system 21 carries patient prescrip-
tion bottles in the carriers from the PAL stations through
the automatic drug dispensing machines 23, to the bottle
cappers 25, and then from the bottle cappers to the OCP
stations 29. Conveyer system 21 also carries the empty
carriers back to PAL stations 14. OCP stations 29 each
also have a literature dispensing mechanism, which in-
serts printed literature into each shipping container with
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the filled and capped prescription bottles. PAC 10 con-
trols literature printers 31 which print literature for each
prescription order and enclose the literature for each pre-
scription order in an envelope, print a bar code that shows
through a window in the envelope identifying the pre-
scription order. PAC 10 can also control placement of
each envelope on a literature conveyer (not shown),
which carries the envelope from the literature printers 31
to the OCP stations 29.
[0089] Patient prescription bottles that are to be auto-
matically filled with the prescription drugs can be intro-
duced to the automated system by hoppers (not shown,
but the same as or similar to hoppers 37 shown in FIG.
1B) which receive the bottles in bulk form and automat-
ically feed the bottles to unscramblers 39. One hopper
37 and one of the unscramblers (not shown, but the same
as or similar to an unscrambler 39 shown in FIG. 1B) can
be used for relatively large bottles (e.g. 160 cc), and the
remaining hoppers and unscramblers can be used for
small bottles (e.g., 110 cc). Small bottles preferably an
be used for a majority of the prescriptions. Any prescrip-
tion orders that cannot be filled by using a large bottle
can be filled by using multiple large and/or small bottles.
In the unscramblers, the bottles are singulated and ori-
ented so that the bottle opening first faces downward.
The bottles are then righted and directed to PAL stations
14 on bottle conveyers (not shown, but the same as or
similar to conveyors 41, 43 shown in FIG. 1B), one for
large bottles and one for small bottles.
[0090] FIG. 4B is similar to FIG 1B, and shows exem-
plary aspects of the automated pill dispensing system
410 shown in FIG. 4A. In operation, one or more literature
packs can be printed on a printer 31, and sent to a collator
32 for collation into individual literature packs. More than
one collator 32 can optionally be used. Once literature
packs are collated, they can travel, for example, on a
standard pinchbelt conveyor 33 to a literature pack sorter
35, where they are sorted into literature pack batches.
Although two literature pack sorters 35 are shown, any
number of literature pack sorters-can be utilized to suit,
for example, cost and/or volume considerations.
[0091] On command from, for example, an OCP sta-
tion 29, the literature pack batches can optionally be man-
ually transferred from the one or more sorters 35 to a
dispatch unit 36. Again, any number of dispatch units can
be utilized to accommodate, for example, manufacturing,
facility size and/or cost requirements or constraints. Dis-
patch units 36 can feed the literature packs to an OCP
station 29.
[0092] When system 410 detects (and/or suspects) a
problem with an order (e.g., a wrong shipping address,
incorrect prescription drug(s), and/or incorrect prescrip-
tion quantity), an OCP station 29 can place the order in
a bag, and divert the bag into, for example, a standard
tote (not shown). The tote can be transported by, for ex-
ample, conveyer 101 to package quality assurance sta-
tion 96, where a quality assurance person can inspect
the order and correct anything that might be wrong (as

discussed above) with the order. After inspection and
corrective action, the quality assurance person at station
96 can take additional action(s) to ensure that the prop-
erly filled order is shipped to the patient/client.
[0093] Operation of ACBS 450 may be best under-
stood with simultaneous reference to FIG. 5, which de-
picts a top view of an embodiment of ACBS 450, and
FIG. 6, which depicts an embodiment of a flow diagram
in accordance with a method of operation of ACBS 450.
Reference hereafter will also be made to FIGs. 7-16, each
of which are related to FIGs. 5 and 6.
[0094] System 501 automates the process of emptying
the contents of manufacturers’ bottles 910 into a bulk-up
container 516 having a larger capacity than individual
bottles 910. Bulk-up containers 516, in turn, can be uti-
lized in conjunction with, for example, dispenser for bot-
tles 207.
[0095] In general, system 501 optionally comprises
two (or more) "sides" (e.g., side 1 and side 2). In FIG. 5,
certain components are indicated as having "a" and "b"
elements (e.g., 901a and 901b; 1001a and 1001b, etc.).
The "a" and "b" elements respectively correspond to
sides 1 and 2 of system 301. Sides 1 and 2 expedite
processing, as well as provide for redundancy in the
event that one side is not available (e.g., for mainte-
nance). The present invention also envisions three or
more "sides" that can be utilized and provided in an in-
tegrated system 501. An embodiment of system 501
comprising a single side can also be utilized.
[0096] System 501 is optionally initialized by verifying
user credentials at step 602. For example, control system
506 can comprise an instruction banner that optionally
displays, for example, Scan and/or Enter Employee ID
for Current Bulk-up Container. Control system 506 can
optionally include, for example, a keyboard, personal
computer (PC), display monitor and/or reader with which
an operator can, for example, scan his/her badge and/or
enter his/her password.
[0097] In addition, control system 506 can also option-
ally display, for example, Scan or Enter National Drug
Code (NDC) for a bulk-up container 1406 (shown in FIG.
14) that is to be utilized with side 1 or side 2. In an em-
bodiment, an operator can scan the drug NDC from a
bottle 910 by using barcode scanner 512.
[0098] Control system 506 can also optionally display,
for example, Enter Expiry Date for NDC. An operator can
then enter a valid expiry date, which can be utilized to
ensure that (legally) authorized drugs are being utilized.
If the expiry date falls within a predetermined date of the
current date (e.g., within six months of the current date),
an override password (or other override mechanism) can
optionally be utilized.
[0099] Control system 408 can also optionally display,
for example, Enter Lot Number for NDC, whereupon an
operator can enter a valid lot number. Upon verifying user
credentials and optionally performing other set-up oper-
ations (as described above), an operator can place a
bulk-up container 1406a (and/or 1406b) in a position so
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that it respectively receives pills from pill chute 1301.
Each side of system 501 preferably has its own pill chute
1401a, 1401b. Thus, in the embodiment shown in FIG.
5, a first pill chute (1401a) is utilized for side 1, and a
second pill chute (1401b) is utilized for side 2.
[0100] A multi-colored beacon 504 can optionally be
provided, preferably but optionally in the vicinity of control
system 506, to indicate various states of system 450. For
example, a green beacon can be solid when system 450
is in automatic mode, and flash when system 450 is in
manual mode (where, e.g., an operator may manually
want to control robot 801). An amber beacon can flash
when system 450 is low on supplies (e.g., bottles 910).
A red beacon can be solid to indicate that an emergency
stop button has been pressed, and/or that a guard door
has been opened. A red beacon can flash to indicate that
a fault exists (e.g., conveyor belt 704 is not in operation).
Any color scheme can be used. In addition, beacon 504
can also include additional color(s) to indicate (or corre-
spond) other states or operating status of system 450 or
sub-systems thereof.
[0101] The control system 506 PC can utilize software
(e.g., Microsoft Access®) to provide and/or access var-
ious databases (e.g., one or more drug databases, one
or more employee databases, one or more end report
databases, and the like). In an embodiment, control sys-
tem 506 PC can also optionally utilize, for example, a
RS-232 connection to interface with scanner 512. The
PC can read scanner signals, and verify that the drug is
a valid drug as indicated by, for example, one or more
the drug databases.
[0102] In addition, control system 506 PC can option-
ally utilize, for example, a conventional Ethernet connec-
tion to interface with robot 801, vision system 518 and/or
one or more vacuum valves and/or sensors associated
with, for example, robot 801. Further, control system 506
PC can also optionally utilize the same or a different Eth-
ernet connection to interface with cutter assembly 1002,
conveyor 701 control system and/or various vacuum sys-
tems that can optionally be utilized to minimize, for ex-
ample, pill dust that may be generated when bottles 910
are emptied and/or when bulk-up containers 1406 are
removed.
[0103] Control system 506 can also optionally com-
prise, utilize and/or generate various screen displays
and/or touch screen menus that allow an operator to, for
example, enter various data and/or control the operation
of system 450. For example, system 450 can utilize
and/or generate, for example, run status screen(s) and/or
menu(s), manual control screen(s) and/or menu(s),
scanner 512 setup screen(s) and/or menu(s), beacon
604 status and/or control screen(s) and/or menu(s),
alarm history and/or status screen(s) and/or menu(s), ro-
bot control and/or status screen(s) and/or menu(s), drug
data entry screen(s) and/or menu(s), employee data en-
try screen(s) and/or menu(s), end report screen(s) and/or
menu(s), change operator screen(s) and/or menu(s),
employee password screen(s) and/or menu(s), drug ex-

piry date screen(s) and/or menu(s) and/or other various
system status and/or control screen(s) and/or menu(s).
[0104] At step 604, bottles 910 are loaded onto con-
veyor 701, preferably with the lids (e.g., a twist cap, not
shown) facing up. An exemplary embodiment of convey-
or 701 is shown in FIG. 7. In an embodiment of system
450, a Domer 800 series flatbelt infeed conveyor (from
Domer Mfg. Corp., Hartland, WI) can be utilized, which
includes an illuminated end 702, a belt 704, a gear motor
706, and a support stand 708. Conveyor 701 also pref-
erably comprises a control system (not shown) that can
optionally interface and/or be integrated with control sys-
tem 506.
[0105] Scanner 512 (e.g., a barcode scanner) allows
an operator to, for example, scan a bottle 910 (optionally
representative of a batch of bottles). Scanner 512 can
also be used to scan, for example, an operator ID. Scan-
ner 512 can be manufactured by, for example, Datalogic
S.p.A., Bologna, Italy. The bottle barcode (or other iden-
tifier) preferably and typically indicates the drug and bot-
tle type, which allows control system 508 to access any
relevant bottle 910 data from, for example, a database
(as previously discussed).
[0106] At step 606, conveyor belt 704 can be used to
move one or more bottles 910 into view of vision system
518, which is utilized in conjunction with robot 801. In
particular, vision system 518 can be mounted overhead
of robot 801 to view bottles 910. Vision system 518 is
preferably positioned over illuminated conveyor end 702,
which facilitates viewing. Illuminated conveyor end 702
is preferably illuminated from below belt 704 to assist
robot 801 in picking a bottle 910 from conveyor 701. At
step 608, vision system 518 can relate, for example, po-
sition and/or orientation information of one or more bot-
tles 910 to robot 801.
[0107] At decision step 612, a determination can be
made regarding whether system 450 recognizes each
bottle 910. Multiple bottle 910 sizes and shapes can be
utilized. For example, vision system 518 can optionally
verify that bottles 910 are of the correct diameter and/or
overhead shape. If a bottle 910 size and/or shape is not
recognized, robot 801 will not pick-up the bottle 910, and
the bottle 910 can be discarded at step 610, after which
updated bottle 910 position data is provided to robot 801
at step 608. In an embodiment of system 501, bottles
910 that are not recognized (e.g., wrong bottle, wrong
size/shape, bottle fallen over) by vision system 518 are
driven off the end of the conveyor 701 into bottle return
bin 410. An operator can empty bottle return bin 910 and
reload the proper bottles (e.g., fallen over bottles) 910
onto conveyor 701.
[0108] If, at decision step 612, a bottle 910 is recog-
nized, robot 801 provides the bottle 910 to a gripper as-
sembly 901a, 901b. As previously noted, an embodiment
of system 450 comprises two "sides" (e.g., side 1 and
side 2). If both sides are in operation, system 450 can
operate, for example, in a round-robin mode, where robot
801 will alternate each bottle 910 between gripper 901a
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and 901b. In the alternative, a single side (e.g., gripper
901a or gripper 901b) can be used until the bulk-up con-
tainer associated with that side is full, and then switch to
the other side (which presumably has a bulk-up container
that is not full). If, for any reason, only one side of system
450 is being utilized, robot 801 will place bottle 910 in
the gripper 901 of the side that is being utilized.
[0109] In an embodiment, robot 801 can have or utilize
a vacuum in the vicinity of gripper assembly 901 to draw,
for example, an end of bottles 910 in closest proximity to
robot 801 to facilitate picking bottles 910 off of conveyor
701.
[0110] At step 614, robot 801 places bottle 910 onto a
reciprocating bottle platform 1204 upon which a surface
of bottle 910 rests. Bottle platform 1204 is positioned be-
neath grippers 908a, 908b so that bottle 910 rests on the
platform 1204 prior to grippers 908a, 908b gripping the
bottle. In a second position, and coincident with or sub-
sequent to gripping, bottle platform 1204 is moved away
from grippers 908a, 908b so that the contents of bottle
910 can subsequently be emptied into bulk-up container
1406 positioned therebelow.
[0111] At step 616, rotate mechanism 914 is used to
rotate bottle 910 into an upside down orientation (e.g.,
with the capped end facing down). Vacuum assembly
1101 is positioned near gripper assembly 901 so that
suction plate 1110 can be positioned over the base of
the bottle (e.g., the cutting area) when bottle 910 is in the
upside down orientation.
[0112] At step 618, one of cutter assembly 1001a,
1001b is used to cut bottle 910. In an embodiment, cutter
assembly 1001a, 1001b can comprise an ultrasonic sys-
tem (Branson Ultrasonics Corporation, Danbury, CT)
with a vibrating cutter 1002 that cuts through a bottle.
Cutter 1002a, 1002b can be advanced by pneumatic ac-
tuator 522a, 522b so that blade 1006 cuts bottle 910. In
particular, suction plate 1110 holds the bottom of a bottle
as cutter 1002a, 1002b advances. As blade 1006 cuts at
or near an end of a bottle, the cutting action raises the
cut portion of the bottle to suction plate 1110, which draws
the cut portion of the bottle 1112.
[0113] After the bottle is cut, rotary actuator 1106 is
then actuated to rotate rotary arm 1108 so the bottle scrap
1112 can be placed on one of scrap chute 1201a, 1201b
(shown in FIG. 5), which feeds the bottle scrap 1112 to
one of bottle scrap bin 1301a, 1301b. Grippers 908a,
908b then rotate bottle 910 approximately 180° so that
the contents of bottle 910 are emptied onto an accumu-
lation chute 1401 (as shown, e.g., in FIG. 14), which leads
to a bulk-up container 1406. Vacuum hoods 522a, 522b
are optionally provided, preferably near cutters 1002a,
1002b, to minimize pill dust cross product contamination
and/or to control pill dust from spreading. Vacuum cap-
ture velocities can be set at, for example, approximately
100 feet per minute.
[0114] Once the contents of the bottle 910 have been
emptied, one of scrap chute 1201a, 1201b advances to
receive the remaining portion of bottle 910, which is

dropped thereon by one of gripper assembly 901a, 901b.
One of scrap chute 1201a, 1201b retracts and the re-
maining portion of bottle 910 is placed into one of scrap
bin 1301a, 1301b.
[0115] When a bulk-up container 1406 is full, an End
Report can optionally be created. An end report can in-
dicate, for example, the drug NDC number, the drug ex-
piry date, the number of pills emptied into a bulk-up con-
tainer 1406 and/or the time the bulk-up container 1406
stopped receiving additional contents from bottles 910.
An operator can remove bulk-up container 1406, and can
choose to run the same drug again or scan a different
drug.
[0116] In an embodiment, when multiple bulk-up con-
tainers 1406 are utilized, the following procedure can be
used. When system 450 is processing a bulk-up contain-
er 406, a NEXT BULK-UP IS SAME NDC pushbutton (or
other actuator) on a Run Status screen can be presented
to an operator at, for example, control system 506. When
the pushbutton is pressed, a pop up box, for example,
can be displayed that instructs the operator to scan the
next bulk-up container 1406.
[0117] When the current bulk-up container 1406 is fin-
ished, a message can be displayed that instructs an op-
erator to change bulk-up container 1406. The operator
then replaces the existing (full) bulk-up container 1406
with the new one.
[0118] Preferably near each pill accumulation chute
1401a, 1401b a LOAD EMPTY BULK CONTAINER
pushbutton (or other actuator) is provided. The pushbut-
ton can, for example, flash slowly when the current bulk-
up container 1406 is full.
[0119] Once an operator has placed a new pre
scanned-in bulk-up container 1406 underneath a pill ac-
cumulation chute 1401a, 1401b, the corresponding
pushbutton can flash rapidly, indicating that the pushbut-
ton should be pressed to acknowledge that a new bulk-
up container 1406 has been placed under a pill accumu-
lation chute 1406a, 1406b.
[0120] Once an operator has scanned the new bulk-
up container 1406 (using, e.g., barcode scanner 512)
and has placed it underneath pill accumulation chute
1401, another pushbutton, for example, can be pushed
to continue processing. For example, a LOAD EMPTY
BULK CONTAINER pushbutton (of control system 506)
can be pushed to continue processing the existing NDC
drug. Of course, actuators other than pushbuttons can
also be utilized.
[0121] FIG. 8 is an exemplary embodiment of a robot
801 of the ACBS 501. In an embodiment, robot 801 can
be an Adept Cobra 600 robot (Adept Technology, Liver-
more, CA) that accommodates x, y, z, and theta move-
ments. The height of the bottles is optionally downloaded
to control system 506 based on the NDC of bottles 910,
which can be scanned by barcode scanner 512. Robot
801 preferably but optionally has a vacuum end of arm
tool (EOAT) that draws the end of the bottle 910 in closest
proximity to the robot, and picks the bottle 910 off of the
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conveyor 701. The EOAT can handle bottles 910 of var-
ying size and/or diameter. Once a bottle 910 has been
selected, robot 801 grasps, for example, the cap of a
bottle 910, optionally rotates the bottle 910 to the correct
orientation, and places it into one of the two gripper as-
semblies 901a, 901b.
[0122] Vision system 518, which is preferably placed
over illuminated conveyor end 902, can be used to facil-
itate viewing bottles 910 and relaying, for example, loca-
tion and orientation information of bottles 910 to robot
801. Vision system 518 also verifies that the bottles 910
are, for example, the correct diameter and/or overhead
shape. Vision system 518 can include a camera available
from, for example, PULNiX America, Sunnyvale, CA.
[0123] FIGs. 9a-9d show various views of an exem-
plary embodiment of gripper assembly 901a, 901b, which
comprises interlocking fingers 908a, 908b that are capa-
ble of movement to grip and release bottle 910. In an
embodiment, fingers 908a, 908b are V-shaped. Rotate
mechanism 914 can include belt 916, drive pulley 918,
and timing belt 920, which allows gripper assembly 901a,
901b to rotate (e.g., 180°) to empty bottle 910 contents
into a pill accumulation chute 1401a, 1401b.
[0124] FIGs. 9e-9j show two bottle cutting and dispens-
ing scenarios. In FIGs. 9e-9g, the top of the bottle is cut.
In FIG. 9e, bottle 910 is placed upright in gripper assem-
bly 901a, 901b. After the top portion of bottle 910 is cut,
gripper assembly 901a, 901b begins to rotate bottle 910,
as shown in FIG. 9e. After bottle 910 is rotated approxi-
mately 180°, as shown in FIG. 9f, the contents of bottle
910 can be emptied into a pill accumulation chute 1401a,
1401b. When the bottle is placed uptight in gripper as-
sembly 901a, 901b, any cotton can be removed with the
cutting operation. Cotton can also be removed, for ex-
ample, by a the robot 801 vacuum.
[0125] In FIGs. 9h-9j, the bottom of the bottle is cut. In
FIG. 9h, bottle 910 is placed in gripper assembly 901a,
901b with the cap 950 facing down. After the bottom por-
tion of bottle 910 is cut, gripper assembly 901a, 901b
begins to rotate bottle 910, as shown in FIG. 9i. After
bottle 910 is rotated approximately 180°, as shown in
FIG. 9j, the contents of bottle 910 can be emptied into a
pill accumulation chute 1401a, 1401b.
[0126] In an embodiment of the invention, a light beam
can optionally be used to determine whether bottle 910
is held by grippers 908a, 908b. For example, control sys-
tem 506 can optionally utilize a reflector 912 positioned,
for example, on a side wall or portion of gripper 908b. In
operation, reflector 912 will not detect light when grippers
908a, 908b holding a bottle 910. The light beam and re-
flector 812 can similarly be used to verify that bottle 910
is released from grippers 908a, 908b after the contents
of bottle 910 have been emptied. That is, when reflector
812 detects light, grippers 908a, 908b are not holding a
bottle 910.
[0127] Because some bottles 910 may contain resid-
ual glue from the literature that was removed from the
bottle 910, a non-stick coating can optionally be added

to grippers 908a, 908b to facilitate release of a bottle 910.
In addition, a continuous stream or intermittent shot of
air can optionally be used in addition to or in lieu of the
non-stick coating to "blow" the bottle out of grippers 908a,
908b.
[0128] Robot 801 loads bottle 910 onto bottle platform
1204, preferably in a manner that accounts for the size
and/or shape of the bottle(s) 910. For example, oblong
and rectangular bottles may be oriented in a certain man-
ner to allow grippers 908a, 908b to properly hold bottle
910. Robot 801 retracts and selects another bottle 910.
Bottle platform 1204 also retracts, and the grippers 908a,
908b rotate (e.g., approximately 180°) the bottle 910 for
cutting. A dust extraction sleeve 904 can optionally be
utilized that draws the dust from the area while bottle 910
is cut.
[0129] FIGs. 11a and 11b show various views of an
exemplary embodiment of a vacuum assembly 1101,
which removes the cut portion of bottle 910 and places
it into scrap chute 1201. In operation, rotary actuator 1106
is actuated to rotate rotary arm 1108 so that suction plate
1110 is rotated to (or near) the top of the cutting area (at
or near, for example, the base of bottle 910). As cutter
1002 advances and blade 1006 cuts bottle 910, the cut-
ting action raises the cut portion of bottle 910 to the suc-
tion cup 1110. Rotary actuator 1106 then rotates rotary
arm 1108 so that bottle scrap 1112 can be placed into
bottle scrap bin 1301. Grippers 908a, 908b then rotate
bottle 910 so that the contents of bottle 910 are dumped
into pill accumulation chute 1401, as illustrated in FIGs.
9e-9j. Vacuum assembly 1101 can also optionally com-
prise a mounting plate 1102 and/or a speed controller
1104 to control the speed of rotation of rotary arm 1108.
[0130] FIG. 12 is an exemplary embodiment of scrap
chute 1201a, 1201b which, after cutting, deflects the re-
maining portion of emptied bottles 910 and cut off bottle
scraps 1112 into scrap bins 1301 (as shown, e.g., in FIG.
13). In an embodiment, once the contents of a bottle 910
have been emptied, chute 1206 (as shown, e.g., in FIG.
12) advances, as shown, for example, in FIGs. 12c and
12e. The advancement of chute 1206 can optionally be
in a position that is substantially transverse with respect
to conveyor belt 704 (as shown, e.g., in FIGs. 5 and 7).
Grippers 908a, 908b release the remaining portion of bot-
tle 910 onto chute 1206. Chute 1206 retracts, as shown
for example in FIGs. 12b and 12d, and the remaining
portion of bottle 1110 slides into scrap bin 1301 (FIG.
13). Chute 1206 also can optionally be used to deflect
bottle scrap 1112 received from base vacuum assembly
1101 into scrap bin 1301.
[0131] Scrap chute 1201 can be mounted to, for ex-
ample, a Festo rodless air cylinder 1202 (available from
Festo Corporation, Hauppauge, NY) which facilitates sin-
gle axis movement. A vacuum hood (not shown) is pref-
erably provided above each scrap bin 1301 to, for exam-
ple, minimize pill dust contamination while changing the
scrap bin trash bag. Vacuum capture velocities can be,
for example, approximately 100 feet per minute. Scrap
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chute 1201 can also optionally comprise a support angle
1208 for mounting.
[0132] FIG. 13 shows scrap bin 1301 (positioned near
accumulation chute 1401), preferably but optionally hav-
ing a handle 1308 on each of any two opposing sides
thereof. Sensors (not shown) can be utilized and posi-
tioned to monitor both scrap bin 1301 presence near
scrap chute 1201 and high level conditions in scrap bin
1301.
[0133] In an embodiment of the present invention, a
three-position selector switch (not shown) is optionally
provided to divert the vacuum flow when changing either
or both of scrap bins 1301a, 1301b. When the selector
switch is set to OFF, the vacuum is diverted, for example,
to the cutting area near cutters 1002a, 1002b (on both
sides), and no vacuum is present at scrap bins 1301a,
1301b. When the selector switch is set to side 1, vacuum
flow is diverted from the cutting/dumping area to scrap
bin 1301a. Side 1 also optionally becomes disabled so
that it does not cut any more bottles 910. The same op-
eration preferably occurs at side 2 when the selector
switch is set to side 2. A curtain 1302 is optionally pro-
vided to help isolate any dust inside bin housing area
1304.
[0134] FIG. 14 is an exemplary embodiment of a pill
accumulation chute 1401. The contents of bottle 910
(e.g., pills) are emptied into funnel 1402 that directs the
pills into bulk-up container 1406. Manifold 1404 connects
bulk-up container 1406 to funnel 1402, and can optionally
include a vacuum to absorb any pill dust that may ema-
nate from placing the pills in bulk-up container 1406. Vac-
uum capture velocities can be, for example, approximate-
ly 20 feet per minute. A support bar 1408 can also op-
tionally be provided. Top chute 1410 and deflector 1412
can also optionally be provided to guide bottle 910 con-
tents.
[0135] Referring to FIG. 15, a light beam unit (e.g., a
Banner A-Gage™ Mini-Array™ unit) 1501 is shown that
can be positioned, for example, on opposing sides of
accumulation chute 1401 to verify that product did indeed
empty out of bottle 910 and onto pill collection chute 1401.
Light beam unit 1501 is preferably but optionally integrat-
ed with control system 506. Light beam units 1501 can
include a light emitter 1406 and receiver 1404. Light emit-
ter 1406 sends, for example, a series of light beams to
receiver 1404. As bottle 910 product falls onto accumu-
lation chute 1401, it breaks the light beam, thus providing
a signal indicating that product is still being dispensed.
As bottle 910 product stops falling onto accumulation
chute 1401, the light beam is unbroken, thereby providing
a signal indicating that product is not being dispensed.
[0136] FIG. 16 is an exemplary embodiment of a bottle
return bin 1601. Bottle return bin 1601 receives un-
opened manufacturer bottles that were not picked by ro-
bot 801. Any bottles 910 that, for example, are not rec-
ognized by vision system 518 (e.g., wrong bottle, fallen
over) are driven off conveyor belt 702 and onto bottle
return chute 514, which transports bottles 910 into bottle

return bin 1601. A retroreflective sensor, for example,
can optionally be utilized to detect that the bin 1601 is
both full and present.
[0137] Viewed externally in FIG. 17, a computer sys-
tem (e.g., the host computer 201 or the local computers)
designated by reference numeral 1740 has a computer
1742 having disk drives 1744 and 1746. Disk drive indi-
cations 1744 and 1746 are merely symbolic of a number
of disk drives which might be accommodated by the com-
puter system. Typically, these would include a floppy disk
drive 1744, a hard disk drive (not shown externally) and
a CD ROM indicated by slot 1746. The number and type
of drives vary, typically with different computer configu-
rations. Disk drives 1744 and 1746 are in fact optional,
and for space considerations, are easily omitted from the
computer system used in conjunction with the production
process/apparatus described herein.
[0138] The computer system also has an optional dis-
play 1718 upon which information screens may be dis-
played. In some situations, a keyboard 1750 and a mouse
1752 are provided as input devices through which a us-
er’s actions may be inputted, thus allowing input to inter-
face with the central processing unit 1742. Then again,
for enhanced portability, the keyboard, 1750 is either a
limited function keyboard or omitted in its entirety. In ad-
dition, mouse 1752 optionally is a touch pad control de-
vice, or a track ball device, or even omitted in its entirety
as well, and similarly may be used to input a user’s se-
lections. In addition, the computer system also optionally
includes at least one infrared transmitter and/or infrared
received for either transmitting and/or receiving infrared
signals, as described below.
[0139] FIG. 18 illustrates a block diagram of one ex-
ample of the internal hardware 1840 configured to per-
form various example steps as described above. A bus
1856 serves as the main information highway intercon-
necting various components therein. CPU 1858 is the
central processing unit of the internal hardware 1840,
performing calculations and logic operations required to
execute the control/operation processes of the present
invention as well as other programs. Read only memory
(ROM) 1860 and random access memory (RAM) 1862
constitute the main memory of the internal hardware
1840. Disk controller 1864 interfaces one or more disk
drives to the system bus 1856. These disk drives are, for
example, floppy disk drives 1744, or CD ROM or DVD
(digital video disks) drives 1746, or internal or external
hard drives 1868. These various disk drives and disk con-
trollers are optional devices.
[0140] A display interface 1872 interfaces display 1748
and permits information from the bus 1856 to be dis-
played on display 1748. Communications with external
devices such as the other components (e.g., a PLC) of
the system described above, occur utilizing, for example,
communication port 1874. Optical fibers and/or electrical
cables and/or conductors and/or optical communication
(e.g., infrared, and the like) and/or wireless communica-
tion (e.g., radio frequency (RF), and the like) can be used
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as the transport medium between the external devices
and communication port 1874. Peripheral interface 1854
interfaces the keyboard 1750 and mouse 1752, permit-
ting input data to be transmitted to bus 1856. In addition
to these components, the internal hardware 1840 also
optionally include an infrared transmitter and/or infrared
receiver. Infrared transmitters are optionally utilized
when the computer system is used in conjunction with
one or more of the processing components/stations/
modules that transmits/receives data via infrared signal
transmission. Instead of utilizing an infrared transmitter
or infrared receiver, the computer system may also op-
tionally use a low power radio transmitter 1876 and/or a
low power radio receiver 1878. The low power radio
transmitter transmits the signal for reception by compo-
nents of the production process, and receives signals
from the components via the low power radio receiver.
The low power radio transmitter and/or receiver are
standard devices in industry.
[0141] Although the server in FIG. 18 is illustrated hav-
ing a single processor 1858, a single hard disk drive 1868
and a single local memory 1862, the internal hardware
1840 is optionally suitably equipped with any multitude
or combination of processors or storage devices. For ex-
ample, the computer 1742 may be replaced by, or com-
bined with, any suitable processing system operative in
accordance with the principles of embodiments of the
present invention, including sophisticated calculators,
and hand-held, laptop/notebook, mini, mainframe and
super computers, as well as processing system network
combinations of the same.
[0142] FIG. 19 is an illustration of an example compu-
ter readable memory medium 1984 utilizable for storing
computer readable code or instructions. As one example,
medium 1984 may be used with disk drives illustrated in
FIG. 18. Typically, memory media such as floppy disks,
or a CD ROM, or a digital video disk will contain, for ex-
ample, a multi-byte locale for a single byte language and
the program information for controlling system 410 and/or
450 to enable, for example, control system 506 to perform
the functions described herein. Alternatively, ROM 1860
and/or RAM 1862 illustrated in FIG. 18 can also be used
to store the program information that is used to instruct
CPU 1858 to perform the operations associated with var-
ious automated processes of the present invention. Other
examples of suitable computer readable media for stor-
ing information include magnetic, electronic, or optical
(including holographic) storage, some combination
thereof, etc.
[0143] FIG. 20 is an illustration of the architecture of
the combined Internet, POTS (plain, old, telephone serv-
ice), and ADSL (asymmetric, digital, subscriber line) for
use in accordance with the principles of the present in-
vention. In other words, instead of using dedicated lines
and such communication schemes associated with, for
example, control system 506, this example embodiment
envisions a remotely controllable system. Furthermore,
it is to be understood that the use of the Internet, ADSL,

and POTS are for exemplary reasons only and that any
suitable communications network may be substituted
without departing from the principles of the present in-
vention. This particular example is briefly discussed be-
low.
[0144] In FIG. 20, to preserve POTS and to prevent a
fault in the ADSL equipment 2054, 2056 from compro-
mising analog voice traffic 2026 the voice part of the spec-
trum (the lowest 4 kHz) is separated from the rest by a
passive filter, called a POTS splitter 2058, 2060. The rest
of the available bandwidth - - from about 10 kHz to 1 MHz
- - carries data at, for example, rates up to 6 bits per
second for every hertz of bandwidth from data equipment
2062, 2064, and 2094. The ADSL equipment 2056 then
has access to a number of destinations including, for ex-
ample, the Internet 2020 or other data communications
networks, and other destinations 2070.
[0145] To exploit the higher frequencies, ADSL makes
use of advanced modulation techniques, of which the
best known is the discrete multitone (DMT) technology.
As its name implies, ADSL transmits data asymmetrically
-- at different rates upstream toward the central office
2052 and downstream toward systems 410 and/or 450.
[0146] Cable modems come in many forms. Most cre-
ate a downstream data stream out of one of the 6-MHz
TV channels that occupy spectrum above 50 MHz (and
more likely 550 MHz) and carve an upstream channel
out of the 5-50-MHz band, which is currently unused.
Using 64-state quadrature amplitude modulation (64
QAM), a downstream channel can realistically transmit
about 30 Mb/s (the oft-quoted lower speed of 10 Mb/s
refers to PC rates associated with Ethernet connections).
Upstream rates differ considerably from vendor to ven-
dor, but good hybrid fiber/coax systems can deliver up-
stream speeds of a few megabits per second. Thus, like
ADSL, cable modems transmit much more information
downstream than upstream. Then Internet architecture
2020 and ADSL architecture 2054, 2056 may also be
combined with, for example, other networks 2022, 2024,
and 2028.
[0147] In accordance with the principles of the present
invention, in one example, a main computing server (e.g.,
in one embodiment, control system 506) implementing
the process of the invention may be located on one or
more computing nodes or terminals (e.g., on networks
2022, 2024 and/or 2028. Then, various users (e.g., one
or more of the local computers described above) may
interface with the main server via, for instance, the ADSL
equipment discussed above, and access the information
and processes of the present invention from remotely
located PCs. Database 2086 is accessible via, for exam-
ple, control system 506.
[0148] In general, it should be emphasized that the var-
ious components of embodiments of the present inven-
tion can be implemented in hardware, software or a com-
bination thereof. In such embodiments, the various com-
ponents and steps would be implemented in hardware
and/or software to perform the functions of embodiments
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of the present invention. Any presently available or future
developed computer software language and/or hardware
components can be employed in such embodiments of
the present invention. For example, at least some of the
functionality mentioned above could be implemented us-
ing Visual Basic, C, C++, or any assembly language ap-
propriate in view of the processor(s) being used. It could
also be written in an interpretive environment such as
Java and transported to multiple destinations to various
users.
[0149] The many features and advantages of embod-
iments of the present invention are apparent from the
detailed specification, and thus, it is intended by the ap-
pended claims to cover all such features and advantages
of the invention which fall within the scope of the inven-
tion. Further, since numerous modifications and varia-
tions will readily occur to those skilled in the art, it is not
desired to limit the invention to the exact construction
and operation illustrated and described, and accordingly,
all suitable modifications may be resorted to, falling within
the scope of the claims.

Claims

1. An automated system for emptying the contents of
pharmaceutical containers (910), comprising:

means (908) for receiving and holding a phar-
maceutical container (910);
means (1002) for cutting the pharmaceutical
container (910);
means (914) for rotating at least a portion of said
means (908) for receiving and holding to empty
the contents of the pharmaceutical container
(910),
characterized in that
the system further comprising
means (801) for placing the pharmaceutical con-
tainer (910) in said means (908) for receiving
and holding;
means (701) for transporting the pharmaceutical
container (910) in proximity to said means (908)
for receiving and holding;
means (518) for viewing and determining the po-
sition of the pharmaceutical container (910) on
said means (701) for transporting.

2. The system according to claim 1, the pharmaceutical
containers (910) including medications and wherein:

the means (908) for receiving and holding the
pharmaceutical container (910) comprise a grip-
per unit for receiving and holding the pharma-
ceutical container (910);
the means (1002) for cutting the pharmaceutical
container (910) comprise a cutter (1002) for cut-
ting the pharmaceutical container (910);

the means (914) for rotating comprise a rotating
unit operable with said gripper unit (908) that
rotates at least a portion of said gripper unit (908)
to empty the contents of the pharmaceutical con-
tainers (910).

3. The system according to claim 2, wherein the means
(801) for placing the pharmaceutical container (910)
comprise a robot for placing the pharmaceutical con-
tainer (910) in said gripper unit (908).

4. The system according to claim 3, wherein the means
(701) for transporting the pharmaceutical containers
(910) comprise a conveyor for transporting the phar-
maceutical container (910) in proximity to said robot
(801).

5. The system according to claim 3 or 4, wherein the
means (518) for viewing and determining the position
of the pharmaceutical containers (910) are located
on said means (701) for transporting.

6. The system according to claim 5, wherein the means
(518) for viewing and determining the position of the
pharmaceutical containers (910) comprise a vision
system utilized by said robot (801) to determine the
position of the pharmaceutical container (910) on
said conveyor (701).

7. The system according to claim 6, wherein when said
vision system (518) does not recognize at least one
of the size and shape of the pharmaceutical contain-
er (910), the pharmaceutical container (910) are
transported off said conveyor (701).

8. The system according to claim 7, wherein the phar-
maceutical containers (910) comprise bottles (910),
the bottles (910) transported off of said conveyor
(701) are deposited in a bin (340).

9. The system according to claim 1 or 2, wherein the
contents of the pharmaceutical container (910) are
emptied into a bulk-up container (516).

10. The system according to claim 9, wherein the bulk-
up container (516) comprises a substantially uniform
sized container to facilitate the automated dispens-
ing of the medications of the pharmaceutical con-
tainer (910).

11. The system according to claim 2, wherein said cutter
(1002) is an ultrasonic cutter.

12. The system according to claim 4, wherein said cutter
(1002) comprises a blade (1006) that moves in a
direction substantially parallel to a belt of said con-
veyor (701).
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13. The system according to claim 12, wherein a rodless
air cylinder (1202) is used to facilitate movement of
said cutter (1002).

14. The system according to claim 1 or 2, further com-
prising an arm (1108) that rotates to a first position
to receive the cut portion of the pharmaceutical con-
tainer (910), and a second position to place the cut
portion in a waste repository.

15. The system according to claim 14, wherein said arm
(1108) utilizes a vacuum that retains the cut portion
of said pharmaceutical bottle (910) when said arm
is in the first position, and the vacuum decreases
when said arm is in the second position to effect re-
lease of the cut portion.

16. The system according to claim 15, where the cut
portion is released in a scrap bin (1301).

17. The system according to claim 1 or 2, further com-
prising a scrap chute (1201) that receives a portion
of the pharmaceutical container (910) subsequent
to emptying the contents of the pharmaceutical con-
tainer (910).

18. The system according to claim 17, wherein said
scrap chute (1201) is in a distal position with respect
to said gripper unit (908) prior to emptying the con-
tents of the pharmaceutical container (910), said
scrap chute (1201) moving to a proximal position with
respect to said gripper unit (908) to receive the por-
tion of the pharmaceutical container (910) held by
the gripper unit (908) subsequent to emptying the
contents of the pharmaceutical container (910), said
scrap chute (1201) returning to said distal position
to place the portion of the pharmaceutical container
(910) held by said gripper unit (908) in a scrap bin.

19. The system according to claim 1 or 2, further com-
prising means for determining when the contents of
the pharmaceutical container (910) are no longer be-
ing emptied.

20. The system according to claim 19, wherein the
means for determining when the contents of the
pharmaceutical container (910) are no longer being
emptied further comprise a sensor system to deter-
mine when the contents of the pharmaceutical con-
tainer (910) are no longer being emptied.

21. The system according to claim 20, wherein said sen-
sor system comprises a light emitter (1406) and a
light receiver (1404), said light emitter providing a
light beam that is broken by the contents of the phar-
maceutical container (910) when the contents of the
pharmaceutical container (910) are being emptied.

22. The system according to claim 1 or 2, wherein said
gripper unit (908) comprises first and second inter-
locking fingers (908a, 908b).

23. The system according to claim 22, wherein said first
and second interlocking fingers are substantially V-
shaped.

24. The system according to claim 1 or 2, further com-
prising means for detecting when the pharmaceuti-
cal container (910) is no longer being held by said
means (908) for receiving and holding.

25. The system according to claim 24, wherein the
means for detecting when the pharmaceutical con-
tainer (910) is no longer being held comprise a de-
tection system to detect when the pharmaceutical
container (910) is no longer being held by said grip-
per unit (908).

26. The system according to claim 25, wherein said de-
tection system comprises a light beam source and
reflector (812), said reflector not sensing the light
from said light beam source when the pharmaceuti-
cal container (910) is held by said gripper unit (908).

27. The system according to any of claims 24 to 26,
wherein the pharmaceutical container (910) can be
of different shapes and sizes.

28. A method for emptying the contents of pharmaceu-
tical containers (910), including medications, com-
prising the steps of:

holding a pharmaceutical container (910) for
cutting;
cutting the pharmaceutical container (910); and
rotating the pharmaceutical container (910) to
empty the contents of the pharmaceutical con-
tainer (910),
characterized in that
the method further comprising the step of elec-
tronically viewing the pharmaceutical container
(910) prior to said holding and cutting steps,
wherein said viewing step provides a position
information of said pharmaceutical container
(910).

29. The method according to claim 28, further compris-
ing the step of placing the pharmaceutical container
(910) in a waste repository subsequent to cutting.

30. The method according to any of claims 28 to 29,
further comprising the step of detecting when the
contents of the pharmaceutical container (910) are
no longer being emptied.

31. The method according to any one of claims 28 to 30,
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further comprising the step of detecting when the
pharmaceutical container (910) is no longer being
held.

32. The system according to any of claims 2 to 27, further
comprising a control system for controlling the oper-
ation of said gripper unit (908) and said cutter (1002).

33. The system according to claim 32, whereby the ro-
tating unit (914) is operable with said gripper (908)
and said control system.

34. The system according to claim 32 or 33, wherein
said control system comprises a keyboard (1750),
control logic, a display (1718), and a processing unit
(1742).

35. The system according to claim 34, further comprising
an indicia reader that interfaces with said control sys-
tem.

36. The system according to claim 35, wherein an indicia
associated with a pharmaceutical container (910) is
read by said indicia reader, and said control system
determining whether said pharmaceuticals are au-
thorized.

37. The system according to claim 34, wherein said con-
trol system receives identification information of an
operator of the system.

38. The system according to any one of claims 32 to 37,
further comprising a robot (801), interfacing with said
control system, for placing the pharmaceutical con-
tainer (910) in said gripper unit (908).

39. The system according to claim 38, further comprising
a vision system (518), utilized by said robot (801)
and interfacing with said control system, to deter-
mine the position of the pharmaceutical containers
(910).

40. The system according to any one of claims 32 to 39,
further comprising an arm, interfacing with said con-
trol system, that rotates to a first position to receive
a cut portion of the pharmaceutical container (910),
and a second position to place the cut portion in a
waste repository.

41. The system according to claim 40, wherein said arm
utilizes a vacuum that retains the cut portion of said
pharmaceutical container (910) when said arm is in
the first position, and the vacuum is reduced when
said arm is in the second position to effect release
of the cut portion.

42. The system according to any of claims 32 to 41, fur-
ther comprising a scrap chute (1201), controlled by

said control system, that receives a portion of the
pharmaceutical container (910) subsequent to emp-
tying the contents of the pharmaceutical container
(910).

43. The system according to any of claims 32 to 42, fur-
ther comprising a sensor system, interfacing with
said control system, to determine when the contents
of the pharmaceutical container (910) are no longer
being emptied.

44. The system according to any of claims 32 to 43, fur-
ther comprising a detection system, interfacing with
said control system, to detect when the pharmaceu-
tical container (910) is no longer being held by said
gripper unit (908).

45. A prescription filling and packing system comprising
a system according to any of claims 1 to 27 or 32 to
44, further comprising:

at least one dispensing machine that automati-
cally counts and dispenses pharmaceuticals
from the storage container and into bottles (910)
in accordance with prescription orders compris-
ing at least one prescription.

46. The system according to claim 45, further comprising
at least one printer for printing literature packs cus-
tomized to the prescription orders.

47. The system according to claim 45 or 46, further com-
prising at least one order consolidation and packing
(OCP) station that presents a shipping container for
each prescription order and inserts at least one bottle
(910) for each prescription order into the shipping
container and inserts a corresponding literature pack
for each prescription order into the shipping contain-
er.

48. A prescription dispensing and packing system com-
prising a system according to any of claims 1 to 27
or 32 to 45, further comprising:

a plurality of carriers, each having receptacles
to receive a plurality of bottles (910) in scheduled
locations; and
at least one dispensing machine that counts and
simultaneously dispenses pharmaceuticals
from the pharmaceutical container (910) and in-
to at least one of the plurality of bottles (910).

49. The system according to claim 48, further comprising
a computer that receives prescription orders com-
prising at least one prescription.

50. The system according to claim 48 or 49, further com-
prising a loading station that loads the plurality of
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bottles (910) in the scheduled locations correspond-
ing to the prescription orders in at least one of said
plurality of carriers.

51. The system according to any of claims 48 to 50, fur-
ther comprising at least one transport device that
transports said plurality of carriers with the plurality
of bottles (910) through said at least one dispensing
machine.

52. The system according to any of claims 48 to 51, fur-
ther comprising at least one order consolidation and
packing (OCP) station that receives said plurality of
carriers from said at least one dispensing machine
and presents shipping containers to be filled, said at
least one OCP station unloading the plurality of bot-
tles (910) from said plurality of carriers and loading
at least one of the plurality of bottles (910) and a
corresponding customized literature pack corre-
sponding to a prescription order into a shipping con-
tainer, the literature pack and each of the bottles
(910) having at least one corresponding identifier
identified by at least one identification system to en-
sure that each of one or more bottles (910) associ-
ated with the corresponding prescription order are
inserted into the shipping container with the corre-
sponding literature pack.

53. The method for empting the contents of pharmaceu-
tical containers (910), including medications, ac-
cording to any of claims 28 to 31 carried out in any
of the systems of claims 1 to 27 or 32 to 52.

54. The method according to claim 53, further compris-
ing the step of placing the pharmaceutical container
(910) in a waste repository subsequent to cutting.

55. The method according to claim 53 or 54, further com-
prising the step of electronically viewing the pharma-
ceutical container (910) prior to said holding and cut-
ting steps.

56. The method according to claim 55, wherein said
viewing step provides a position information of said
pharmaceutical container (910).

57. The method according to any of claims 53 to 56,
further comprising the step of detecting when the
contents of the pharmaceutical container (910) are
no longer being emptied.

58. The method according to any of claims 53 to 57,
further comprising the step of detecting when the
pharmaceutical container (910) is no longer being
held.

Patentansprüche

1. Automatisiertes System zum Entleeren der Inhalte
pharmazeutischer Behälter (910), umfassend:

Mittel (908) zum Empfangen und Halten eines
pharmazeutischen Behälters (910); Mittel
(1002) zum Schneiden des pharmazeutischen
Behälters (910);
Mittel (914) zum Drehen zumindest eines Ab-
schnitts der Mittel (908) zum Empfangen und
Halten, um die Inhalte des pharmazeutischen
Behälters (910) zu entleeren,
dadurch gekennzeichnet, dass
das System zudem umfasst,
Mittel (801) zum Platzieren des pharmazeuti-
schen Behälters (910) in den Mitteln (908) zum
Empfangen und Halten;
Mittel (701) zum Transportieren des pharma-
zeutischen Behälters (910) nahe der Mittel (908)
zum Empfangen und Halten;
Mittel (518) zum Beobachten und Bestimmen
der Position des pharmazeutischen Behälters
(910) an den Mitteln (701) zum Transportieren.

2. System gemäß Anspruch 1, wobei der pharmazeu-
tische Behälter (910) Arzneimittel enthält, und wo-
bei:

die Mittel (908) zum Empfangen und Halten des
pharmazeutischen Behälters (910) eine Greif-
einrichtung zum Empfangen und Halten des
pharmazeutischen Behälters (910) umfassen;
die Mittel (1002) zum Schneiden des pharma-
zeutischen Behälters (910) ein Schneidwerk-
zeug (1002) zum Schneiden des pharmazeuti-
schen Behälters (910) umfassen;
die Mittel (914) zum Drehen eine Dreheinrich-
tung umfassen, welche mit der Greifeinrichtung
(908) funktionsfähig ist, welche zumindest einen
Abschnitt der Greifeinrichtung (908) dreht, um
die Inhalte der pharmazeutischen Behälter
(910) zu entleeren.

3. System gemäß Anspruch 2, wobei die Mittel (801)
zum Platzieren des pharmazeutischen Behälters
(910) einen Roboter zum Platzieren des pharmazeu-
tischen Behälters (910) in der Greifeinrichtung (908)
umfassen.

4. System gemäß Anspruch 3, wobei die Mittel (701)
zum Transportieren des pharmazeutischen Behäl-
ters (910) eine Fördereinrichtung zum Transportie-
ren des pharmazeutischen Behälters (910) in Nähe
des Roboters (801) umfassen.

5. System gemäß Anspruch 3 oder 4, wobei die Mittel
(518) zum Beobachten und Bestimmen der Position
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des pharmazeutischen Behälters (910) an den Mit-
teln (701) zum Transportieren angeordnet sind.

6. System gemäß Anspruch 5, wobei die Mittel (518)
zum Beobachten und Bestimmen der Position des
pharmazeutischen Behälters (910) ein Bildsystem
umfassen, welches von dem Roboter (801) verwen-
det wird, um die Position des pharmazeutischen Be-
hälters (910) auf der Fördereinrichtung (701) zu be-
stimmen.

7. System gemäß Anspruch 6, wobei, wenn das Bild-
system (518) zumindest eines aus der Größe und
der Form des pharmazeutischen Behälters (910)
nicht erkennt, der pharmazeutische Behälter (910)
von dem Fördermittel (701) weg transportiert wird.

8. System gemäß Anspruch 7, wobei die pharmazeu-
tischen Behälter (910) Flaschen (910) umfassen,
wobei die Flaschen (910), welche von dem Förder-
mittel (701) weg transportiert werden, in einen Gefäß
(340) deponiert werden.

9. System gemäß einem der Ansprüche 1 oder 2, wobei
die Inhalte des pharmazeutischen Behälters (910)
in einen Schüttgutcontainer (516) entleert werden.

10. System gemäß Anspruch 9, wobei der Schüttgut-
container (516) einen Container von im Wesentli-
chen einheitlicher Größe umfasst, um das automa-
tisierte Entleeren der Medikamente aus dem phar-
mazeutischen Container (910) zu ermöglichen.

11. System gemäß Anspruch 2, wobei das Schneid-
werkzeug (1002) ein Ultraschall-Schneidwerkzeug
ist.

12. System gemäß Anspruch 4, wobei das Schneid-
werkzeug (1002) eine Klinge (1006) umfasst, welche
sich in einer Richtung im Wesentlichen parallel zu
einen Band des Fördermittels (701) bewegt.

13. System gemäß Anspruch 12, wobei ein kolbenstan-
genloser Luftzylinder (1202) verwendet wird, um die
Bewegung des Schneidwerkzeugs (1002) zu ermög-
lichen.

14. System gemäß Anspruch 1 oder 2, zudem umfas-
send einen Arm (1108), welcher in eine erste Posi-
tion dreht, um den geschnittenen Abschnitt des phar-
mazeutischen Behälters (910) zu empfangen, und
eine zweite Position, um den geschnittenen Ab-
schnitt in eine Abfallablage zu bringen.

15. System gemäß Anspruch 14, wobei der Arm (1108)
ein Vakuum verwendet, welches den geschnittenen
Abschnitt der pharmazeutischen Flasche (910) hält,
wenn der Arm in der ersten Position ist, und das Va-

kuum reduziert, wenn der Arm in der zweiten Posi-
tion ist, um das Freigeben des geschnittenen Ab-
schnitts auszuführen.

16. System gemäß Anspruch 15, wobei der geschnitte-
ne Abschnitt in einen Abfallbehälter (1301) freigege-
ben wird.

17. System gemäß Anspruch 1 oder 2, zudem umfas-
send eine Abfallrutsche (1201), welche einen Ab-
schnitt des pharmazeutischen Behälters (910) nach
dem Entleeren der Inhalte des pharmazeutischen
Behälters (910) empfängt.

18. System gemäß Anspruch 17, wobei die Abfallrut-
sche (1201) vor dem Entleeren der Inhalte des phar-
mazeutischen Behälters (910) in einer distalen Po-
sition bezüglich der Greifeinrichtung (908) ist, wobei
sich die Abfallrutsche (1201) in eine nahe Position
bezüglich der Greifeinrichtung (908) bewegt, um den
durch die Greifeinrichtung (908) gehaltenen Ab-
schnitt des pharmazeutischen Behälters (910) zu
empfangen, nach dem Entleeren der Inhalte des
pharmazeutischen Behälters (910), wobei die Abfall-
rutsche (1201) in die distale Position zurück kehrt,
um den durch die Greifeinrichtung (908) gehaltenen
Abschnitt des pharmazeutischen Behälters (910) in
einen Abfallbehälter zu bringen.

19. System gemäß Anspruch 1 oder 2, zudem umfas-
send Mittel zum Bestimmen, wann die Inhalte des
pharmazeutischen Behälters (910) nicht länger ent-
leert werden.

20. System gemäß Anspruch 19, wobei die Mittel zum
Bestimmen, wann die Inhalte des pharmazeutischen
Behälters (910) nicht länger entleert werden, zudem
ein Sensorsystem umfassen um zu bestimmen,
wann die Inhalte des pharmazeutischen Behälters
(910) nicht länger entleert werden.

21. System gemäß Anspruch 20, wobei das Sensorsy-
stem einen Lichtemitter (1406) und einen Lichtemp-
fänger (1404) umfasst, wobei der Lichtemitter einen
Lichtstrahl bereit stellt, der durch die Inhalte des
pharmazeutischen Behälters (910) gebrochen wird,
wenn die Inhalte des pharmazeutischen Behälters
(910) entleert werden.

22. System gemäß Anspruch 1 oder 2, wobei die Grei-
feinrichtung (908) erste und zweite ineinander grei-
fenden Finger (908a; 908b) umfasst.

23. System gemäß Anspruch 22, wobei die ersten und
zweiten ineinander greifenden Finger im Wesentli-
chen V-förmig sind.

24. System gemäß Anspruch 1 oder 2, zudem umfas-
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send Mittel zum Erkennen, wenn der pharmazeuti-
sche Behälter (910) nicht länger durch die Mittel
(908) zum Empfangen und Halten gehalten wird.

25. System gemäß Anspruch 24, wobei die Mittel zum
Erkennen, wenn der pharmazeutische Behälter
(910) nicht länger gehalten wird, ein Detektionssy-
stem umfassen, um zu erkennen, wenn der pharma-
zeutische Behälter (910) nicht länger durch die Grei-
feinrichtung (908) gehalten wird.

26. System gemäß Anspruch 25, wobei das Detektions-
system eine Lichtstrahlenquelle und einen Reflektor
(812) umfasst, wobei der Reflektor nicht das Licht
von der Lichtstrahlenquelle fühlt, wenn der pharma-
zeutische Behälter (910) durch die Greifeinrichtung
(908) gehalten wird.

27. System gemäß einem der Ansprüche 24 bis 26, wo-
bei der pharmazeutische Behälter (910) verschiede-
ne Formen und Größen haben kann.

28. Verfahren zum Entleeren der Inhalte pharmazeuti-
scher Behälter (910), einschließlich Arzneimittel,
umfassend die Schritte:

Halten eines pharmazeutischen Behälters (910)
zum Schneiden;
Schneiden des pharmazeutischen Behälters
(910); und
Drehen des pharmazeutischen Behälters (910)
um die Inhalte des pharmazeutischen Behälters
(910) zu entleeren,
dadurch gekennzeichnet, dass
das Verfahren zudem den Schritt umfasst, den
pharmazeutischen Behälter (910) vor den Halte-
und Schneideschritten elektronisch zu beob-
achten,
wobei der Beobachtungsschritt eine Information
über eine Position des pharmazeutischen Be-
hälters (910) bereit stellt.

29. Verfahren gemäß Anspruch 28, zudem umfassend
den Schritt eines Platzierens des pharmazeutischen
Behälters (910) in einer Abfallablage nach dem
Schneiden.

30. Verfahren gemäß einem der Ansprüche 28 bis 29,
zudem umfassend den Schritt eines Detektierens,
wann die Inhalte des pharmazeutischen Behälters
(910) nicht länger entleert werden.

31. Verfahren gemäß einem der Ansprüche 28 bis 30,
zudem umfassend den Schritt eines Detektierens,
wenn der pharmazeutische Behälter (910) nicht län-
ger gehalten wird.

32. System gemäß einem der Ansprüche 2 bis 27, zu-

dem umfassend ein Steuersystem zum Steuern der
Funktion der Greifeinheit (908) und des Schneid-
werkzeugs (1002).

33. System gemäß Anspruch 32, wobei die Dreheinrich-
tung (914) mit der Greifeinrichtung (908) und dem
Steuersystem funktionsfähig ist.

34. System gemäß Anspruch 32 oder 33, wobei das
Steuersystem eine Tastatur (1750), eine Steue-
rungslogik, eine Anzeige (1718) und eine Prozesso-
reinheit (1742) umfasst.

35. System gemäß Anspruch 34, zudem umfassend ei-
nen Kennungsleser, welcher eine Schnittstelle mit
dem Steuersystem hat.

36. System gemäß Anspruch 35, wobei eine einem
pharmazeutischen Behälter (910) zugeordnete Ken-
nung von dem Kennungsleser gelesen wird und das
Steuersystem bestimmt, ob Pharmazeutika erlaubt
sind.

37. System gemäß Anspruch 34, wobei das Steuersy-
stem Identifikationsinformation von einem Nutzer
des Systems erhält.

38. System gemäß einem der Ansprüche 32 bis 37, zu-
dem umfassend einen Roboter (801), welcher eine
Schnittstelle mit dem Steuersystem hat, um den
pharmazeutischen Behälter (910) in der Greifein-
richtung (908) zu platzieren.

39. System gemäß Anspruch 38, zudem umfassend ein
Bildsystem (518), welches von dem Roboter (801)
verwendet wird und eine Schnittstelle mit dem Steu-
ersystem hat, um die Position der pharmazeutischen
Behälter (910) zu bestimmen.

40. System gemäß einem der Ansprüche 32 bis 39, zu-
dem umfassend einen Arm, welcher eine Schnitt-
stelle mit dem Steuersystem hat, welcher in eine er-
ste Position dreht, um einen geschnittenen Abschnitt
des pharmazeutischen Behälters (910) zu empfan-
gen, und in eine zweite Position, um den geschnit-
tenen Abschnitt in eine Abfallablage zu bringen.

41. System gemäß Anspruch 40, wobei der Arm ein Va-
kuum verwendet, welches den geschnittenen Ab-
schnitt der pharmazeutischen Flasche (910) hält,
wenn der Arm in der ersten Position ist, und das Va-
kuum reduziert wird, wenn der Arm in der zweiten
Position ist, um das Freigeben des geschnittenen
Abschnitts auszuführen.

42. System gemäß einem der Ansprüche 32 bis 41, zu-
dem umfassend eine Abfallrutsche (1201), welche
von dem Steuersystem gesteuert wird, welche einen

39 40 



EP 1 537 023 B9

22

5

10

15

20

25

30

35

40

45

50

55

Abschnitt des pharmazeutischen Behälters (910)
nach dem Entleeren der Inhalte des pharmazeuti-
schen Behälters (910) empfängt.

43. System gemäß einem der Ansprüche 32 bis 42, zu-
dem umfassend ein Sensorsystem, welches eine
Schnittstelle mit dem Steuersystem hat, um zu be-
stimmen, wann die Inhalte des pharmazeutischen
Behälters (910) nicht länger entleert werden.

44. System gemäß einem der Ansprüche 32 bis 42, zu-
dem umfassend ein Detektionssystem, welches eine
Schnittstelle mit dem Steuersystem hat, um zu er-
kennen, wenn der pharmazeutische Behälter (910)
nicht länger durch die Greifeinrichtung (908) gehal-
ten wird.

45. Verschreibungserfüllungs- und Packsystem umfas-
send ein System gemäß einem der Ansprüche 1 bis
27 oder 32 bis 44, zudem umfassend:

zumindest eine Verteileinrichtung, welche Arz-
neimittel aus dem Vorratsbehälter in Flaschen
(910) automatisch zählt und verteilt gemäß Ver-
schreibungsaufträgen, welche zumindest eine
Verschreibung umfassen.

46. System gemäß Anspruch 45, zudem umfassend ei-
nen Drucker zum Drucken von für die Verschrei-
bungsaufträge kundenspezifischen Literaturpakete.

47. System gemäß Anspruch 45 oder 46, zudem umfas-
send zumindest eine Auftragskonsolidierungs- und
Packstation (OCP), welche einen Versandbehälter
für jeden Verschreibungsauftrag bereit stellt und zu-
mindest eine Flasche (910) für jeden Verschrei-
bungsauftrag in den Versandbehälter einbringt und
ein entsprechendes Literaturpaket für jeden Ver-
schreibungsauftrag in den Versandbehälter ein-
bringt.

48. Verschreibungserfüllungs- und Packsystem umfas-
send ein System gemäß einem der Ansprüche 1 bis
27 oder 32 bis 45, zudem umfassend:

eine Vielzahl von Trägern, wobei jeder Aufnah-
men hat, um eine Vielzahl von Flaschen (910)
an geplanten Orten aufzunehmen; und
zumindest eine Verteileinrichtung, welche Arz-
neimittel aus dem Arzneimittelbehälter (910)
und in zumindest eine der Vielzahl von Flaschen
(910) zählt und gleichzeitig verteilt.

49. System gemäß Anspruch 48, zudem umfassend ei-
nen Computer, welcher Verschreibungsaufträge
empfängt, welche zumindest eine Verschreibung
umfassen.

50. System gemäß Anspruch 48 oder 49, zudem umfas-
send eine Ladestation, welche eine Vielzahl von Fla-
schen (910) in die geplanten Orte entsprechend den
Verschreibungsaufträgen in zumindest einen der
Vielzahl von Trägem lädt.

51. System gemäß einem der Ansprüche 48 bis 50, zu-
dem umfassend zumindest eine Transporteinrich-
tung, welche die Vielzahl von Trägem mit der Viel-
zahl von Flaschen (910) durch die zumindest eine
Verteileinrichtung transportiert.

52. System gemäß einem der Ansprüche 48 bis 51, zu-
dem umfassend zumindest eine Auftragskonsolidie-
rungs- und Packstation (OCP), welche eine Vielzahl
von Trägem von der zumindest einen Verteileinrich-
tung empfängt und zu füllende Versandbehälter be-
reit stellt, wobei die zumindest eine OCP Station die
Vielzahl von Flaschen (910) aus der Vielzahl von
Trägem entlädt und zumindest eine der Vielzahl von
Flaschen (910) und ein entsprechendes kundenspe-
zifisches Literaturpaket, welches einem Verschrei-
bungsauftrag entspricht, in einen Versandbehälter
lädt, wobei das Literaturpaket und jede der Flaschen
(910) zumindest ein entsprechendes Identifizie-
rungszeichen haben, welches von dem zumindest
einen Identifikationssystem identifiziert wird, um si-
cher zu stellen, dass jede der einen oder mehreren
dem entsprechenden Verschreibungsauftrag zuge-
ordneten Flaschen (910) in den Versandbehälter mit
dem entsprechenden Literaturpaket eingebracht
werden.

53. Verfahren zum Entleeren der Inhalte pharmazeuti-
scher Behälter (910) einschließlich Arzneimittel, ge-
mäß einem der Ansprüche 28 bis 31, ausgeführt in
einem der Systeme nach einem der Ansprüche 1 bis
27 oder 32 bis 52.

54. Verfahren gemäß Anspruch 53, zudem umfassend
den Schritt eines Platzierens des pharmazeutischen
Behälters (910) in einer Abfallablage nach dem
Schneiden.

55. Verfahren gemäß Anspruch 53 oder 54, zudem um-
fassend den Schritt eines elektronischen Beobach-
tens des pharmazeutischen Behälters (910) vor den
Halte- und Schneideschritten.

56. Verfahren gemäß Anspruch 55, wobei der Beobach-
tungsschritt eine Information über eine Position des
pharmazeutischen Behälters (910) bereit stellt.

57. Verfahren gemäß einem der Ansprüche 53 bis 56,
zudem umfassend den Schritt eines Detektierens,
wann die Inhalte des pharmazeutischen Behälters
(910) nicht länger entleert werden.
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58. Verfahren gemäß einem der Ansprüche 53 bis 57,
zudem umfassend den Schritt eines Detektierens,
wenn der pharmazeutische Behälter (910) nicht län-
ger gehalten wird.

Revendications

1. Système automatisé pour vider les contenus de con-
tenants pharmaceutiques (910), comprenant :

des moyens (908) de réception et de maintien
d’un contenant pharmaceutique (910) ;
des moyens (1002) de découpe du contenant
pharmaceutique (910) ;
des moyens (914) de rotation d’au moins une
partie desdits moyens (908) de réception et de
maintien, pour vider les contenus du contenant
pharmaceutique (910),
caractérisé en ce que
le système comprend en outre des moyens
(518) pour voir et déterminer la position du con-
tenant pharmaceutique (910) ;
des moyens (801) de placement du contenant
pharmaceutique (910) dans lesdits moyens
(908) de réception et de maintien ;
des moyens (701) de transport du contenant
pharmaceutique (910) à proximité desdits
moyens (908) de réception et de maintien.

2. Système selon la revendication 1, les contenants
pharmaceutiques (910) comprenant des médica-
tions, et dans lequel :

les moyens (908) de réception et de maintien
du contenant pharmaceutique (910) compren-
nent une unité de préhension pour recevoir et
tenir le contenant pharmaceutique (910) ;
les moyens (1002) de découpe du contenant
pharmaceutique (910) comprennent un élément
coupant (1002) pour couper le contenant phar-
maceutique (90) ;
les moyens (914) de rotation comprennent une
unité de rotation actionnable avec l’unité de pré-
hension (908) qui tourne au moins une partie de
l’unité de préhension (908) pour vider les con-
tenus des contenants pharmaceutiques (910).

3. Système selon la revendication 2, dans lequel les
moyens (801) de placement du contenant pharma-
ceutique (910) comprennent un robot pour placer le
contenant pharmaceutique (910) dans l’unité de pré-
hension (908).

4. Système selon la revendication 3, dans lequel les
moyens (701) de transport des contenants pharma-
ceutiques (910) comprennent un convoyeur pour
transporter le contenant pharmaceutique (910) à

proximité du robot (801).

5. Système selon la revendication 3 ou 4, dans lequel
les moyens (518) pour voir et déterminer la position
des contenants pharmaceutiques (910) sont situés
sur les moyens (701) de transport.

6. Système selon la revendication 5, dans lequel les
moyens (518) pour voir et déterminer la position des
contenants pharmaceutiques (910) comprennent un
système de vision utilisé par le robot (801) pour dé-
terminer la position du contenant pharmaceutique
(910) sur ledit convoyeur (701).

7. Système selon la revendication 6, dans lequel, lors-
que le système de vision (518) ne reconnaît pas au
moins l’un de la taille et de la forme du contenant
pharmaceutique (910), le contenant pharmaceuti-
que (910) est enlevé du convoyeur (701).

8. Système selon la revendication 7, dans lequel les
contenants pharmaceutiques (910) comprennent
des bouteilles (910), les bouteilles (910) qui sont en-
levées du convoyeur (701) sont déposées dans une
poubelle (340).

9. Système selon la revendication 1 ou 2, dans lequel
les contenus du contenant pharmaceutique (910)
sont vidés dans un container de gros volume (516).

10. Système selon la revendication 9, dans lequel le con-
tainer de gros volume (516) comprend un container
de taille sensiblement uniforme pour faciliter la dis-
tribution automatisée des médications du contenant
pharmaceutique (910).

11. Système selon la revendication 2, dans lequel l’élé-
ment coupant (1002) est un élément coupant ultra-
sonique.

12. Système selon la revendication 4, dans lequel l’élé-
ment coupant (1002) comprend une lame (1006) qui
se déplace dans une direction sensiblement paral-
lèle à une ceinture du convoyeur (701).

13. Système selon la revendication 12, dans lequel un
cylindre à air comprimé sans tige (1202) est utilisé
pour faciliter le mouvement dudit élément coupant
(1002).

14. Système selon la revendication 1 ou 2, comprenant,
en outre, un bras (1108) qui tourne à une première
position pour recevoir la partie coupée du contenant
pharmaceutique (910), et une deuxième position
pour placer la partie coupée dans un bac à déchets.

15. Système selon la revendication 14, dans lequel le
bras (1108) utilise un vide qui retient la partie coupée
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de la bouteille pharmaceutique (910) lorsque le bras
est dans la première position, et le vide décroît lors-
que le bras est dans la deuxième position pour ef-
fectuer le relâchement de la partie coupée.

16. Système selon la revendication 15, dans lequel la
partie coupée est relâchée dans un bac de récupé-
ration (1301).

17. Système selon la revendication 1 ou 2, comprenant,
en outre, une chute de récupération (1201) qui reçoit
une partie du contenant pharmaceutique (910) après
le vidage des contenus du contenant pharmaceuti-
que (910).

18. Système selon la revendication 17, dans lequel la
chute de récupération (1201) est dans une position
distale par rapport à l’unité de préhension (908)
avant le vidage des contenus du contenant pharma-
ceutique (910), la chute de récupération (1201) se
déplaçant à une position proximale par rapport à
l’unité de préhension (908) pour recevoir la partie de
contenant pharmaceutique (910) tenue par l’unité de
préhension (908) à la suite du vidage des contenus
du contenant pharmaceutique (910), la chute de pré-
hension (1201) retournant à la position distale pour
placer la partie du contenant pharmaceutique (910)
tenu par l’unité de préhension (908) dans un bac de
récupération.

19. Système selon la revendication 1 ou 2, comprenant,
en outre, des moyens de détermination pour déter-
miner lorsque les contenus du contenant pharma-
ceutique (910) ne sont plus en train d’être vidés.

20. Système selon la revendication 19, dans lequel les
moyens pour déterminer lorsque les contenus du
contenant pharmaceutique (910) ne sont plus en
train d’être vidés comprennent, en outre, un système
de capteur pour déterminer lorsque les contenus du
contenant pharmaceutique (910) ne sont plus en
train d’être vidés.

21. Système selon la revendication 20, dans lequel le
système de capteur comprend un émetteur de lu-
mière (1406) et un récepteur de lumière (1404),
l’émetteur de lumière fournissant un faisceau lumi-
neux qui est cassé par les contenus du contenant
pharmaceutique (910) lorsque les contenus du con-
tenant pharmaceutique (910) sont en train d’être vi-
dés.

22. Système selon la revendication 1 ou 2, dans lequel
l’unité de préhension (908) comprend des premier
et deuxième doigts d’inter-verrouillage (908a, 908b).

23. Système selon la revendication 22, dans lequel les
premier et deuxième doigts d’inter-verrouillage sont

sensiblement en forme de V.

24. Système selon la revendication 1 ou 2, comprenant
en outre des moyens pour détecter lorsque le con-
tenant pharmaceutique (910) n’est plus tenu par les
moyens (908) de réception et de maintien.

25. Système selon la revendication 24, dans lequel les
moyens pour détecter lorsque le contenant pharma-
ceutique (910) n’est plus tenu par l’unité de préhen-
sion (908) comprennent un système de détection
pour détecter lorsque le contenant pharmaceutique
8910) n’est plus tenu par l’unité de préhension (908).

26. Système selon la revendication 25, dans lequel le
système de détection comprend une source de fais-
ceaux lumineux et un réflecteur (812), le réflecteur
ne détectant pas la lumière depuis la source de fais-
ceaux lumineux lorsque le contenant pharmaceuti-
que (910) est tenu par l’unité de préhension (908).

27. Système selon l’une quelconque des revendications
24 à 26, dans lequel le contenant pharmaceutique
(910) peut être de formes et de tailles différentes.

28. Procédé pour vider les contenus de contenants phar-
maceutiques (910), comprenant des médications,
comprenant les étapes consistant à :

tenir un contenant pharmaceutique (910) pour
découpe;
couper le contenant pharmaceutique (910) ; et
tourner le contenant pharmaceutique (917) pour
vider les contenus du contenant pharmaceuti-
que (910),
caractérisé en ce que
le procédé comprend en outre l’étape de vision
électronique du contenant pharmaceutique
(910) avant les étapes de maintien et de décou-
pe,
dans lequel l’étape de vision fournit une infor-
mation de position du contenant pharmaceuti-
que (910).

29. Procédé selon la revendication 28, comprenant, en
outre, l’étape de placement du contenant pharma-
ceutique (910) dans un bac à déchets à la suite de
la découpe.

30. Procédé selon la revendication 28 ou 29, compre-
nant, en outre, l’étape consistant à détecter lorsque
les contenus du contenant pharmaceutique (910) ne
sont plus en train d’être vidés.

31. Procédé selon l’une quelconque des revendications
28 à 30, comprenant, en outre, l’étape consistant à
détecter lorsque le contenant pharmaceutique (910)
n’est plus maintenu.
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32. Système selon l’une quelconque des revendications
2 à 27, comprenant, en outre, un système de com-
mande pour commander le fonctionnement de l’unité
de préhension (908) et de l’élément coupant (1002).

33. Système selon la revendication 32, l’unité de rotation
(914) est actionnable avec l’unité de préhension
(908) et le système de commande.

34. Système selon la revendication 32 ou 33, dans le-
quel le système de commande comprend un clavier
(1750), une logique de commande, un affichage
(1718), et une unité de traitement (1742).

35. Système selon la revendication 34, comprenant, en
outre, un lecteur d’indice qui fait l’interface avec le
système de commande.

36. Système selon la revendication 35, dans lequel un
indice associé à un contenant pharmaceutique (910)
est lu par le lecteur d’indice, et le système de com-
mande détermine si lesdits composés pharmaceu-
tiques sont autorisés.

37. Système selon la revendication 34, dans lequel le
système de commande reçoit des informations
d’identification d’un opérateur du système.

38. Système selon l’une quelconque des revendications
32 à 37, comprenant, en outre, un robot (801), inter-
façant avec le système de commande, pour placer
le contenant pharmaceutique (910) dans ladite unité
de préhension (908).

39. Système selon la revendication 38, comprenant, en
outre, un système de vision (518), utilisé par le robot
(801) et interfaçant avec le système de commande,
pour déterminer la position des contenants pharma-
ceutiques (910).

40. Système selon l’une quelconque des revendications
32 à 39, comprenant, en outre, un bras, interfaçant
avec le système de commande, qui tourne à une
première position pour recevoir une partie de décou-
pe du contenant pharmaceutique (910), et à une
deuxième position pour placer la partie de découpe
dans un bac à déchets.

41. Système selon la revendication 40, dans lequel le
bras utilise un vide qui retient la partie de découpe
du contenant pharmaceutique (910) lorsque le bras
est dans la première position, et le vide est réduit
lorsque le bras est dans la deuxième position, pour
permettre le relâchement de la partie de découpe.

42. Système selon l’une quelconque des revendications
32 à 41, comprenant, en outre, une chute de récu-
pération (1201) commandée par le système de com-

mande, qui reçoit une partie du contenant pharma-
ceutique (910) à la suite du vidage des contenus du
contenant pharmaceutique (910).

43. Système selon l’une quelconque des revendications
32 à 42, comprenant, en outre, un système de cap-
teur, interfaçant avec le système de commande,
pour déterminer lorsque les contenus du contenant
pharmaceutique (910) ne sont plus en train d’être
vidés.

44. Système selon l’une quelconque des revendications
32 à 43, comprenant, en outre, un système de dé-
tection, interfaçant avec le système de commande,
pour détecter lorsque le contenant pharmaceutique
(910) n’est plus maintenu par l’unité de préhension
(908).

45. Système d’emballage et de remplissage de prescrip-
tion, comprenant un système selon l’une quelconque
des revendications 1 à 27 ou 32 à 44, comprenant,
en outre :

au moins une machine distributrice qui compte
automatiquement et qui distribue des composés
pharmaceutiques depuis un contenant de stoc-
kage et à l’intérieur de bouteilles (910) en accord
avec de commandes de prescription compre-
nant au moins une prescription.

46. Système selon la revendication 45, comprenant, en
outre, au moins une imprimante pour imprimer des
packs de littérature adaptés aux commandes de
prescription.

47. Système selon la revendication 45 ou 46, compre-
nant, en outre, au moins une station d’emballage et
de consolidation de commande (OCP), qui présente
un container d’expédition pour chaque commande
de prescription, et qui insère au moins une bouteille
(910) pour chaque commande de prescription à l’in-
térieur du container d’expédition, et qui insère un
pack de littérature correspondant pour chaque com-
mande de prescription dans le container d’expédi-
tion.

48. Système d’emballage et de distribution de prescrip-
tion comprenant un système selon l’une quelconque
des revendications 1 à 27, ou 32 à 45, comprenant
en outre :

une pluralité de porteurs, chacun ayant des ré-
ceptacles pour recevoir une pluralité de bou-
teilles (910) à des endroits prévus, et
au moins une machine distributrice, qui compte
et dispense de manière simultanée des compo-
sés pharmaceutiques depuis le contenant phar-
maceutique (910) et à l’intérieur d’au moins une
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de la pluralité de bouteilles (910).

49. Système selon la revendication 48, comprenant, en
outre, un ordinateur qui reçoit des commandes de
prescription comprenant au moins une prescription.

50. Système selon la revendication 48 ou 49, compre-
nant, en outre, une station de chargement qui charge
la pluralité de bouteilles (910) à des emplacements
prévus correspondant aux commandes de prescrip-
tion dans au moins un de la pluralité de porteurs.

51. Système selon l’une quelconque des revendications
48 à 50, comprenant en outre au moins un dispositif
de transport, qui transporte ladite pluralité de por-
teurs avec la pluralité de bouteilles (910) à travers
ladite au moins une machine distributrice.

52. Système selon l’une quelconque des revendications
48 à 51, comprenant, en outre, au moins une station
d’emballage et de consolidation de commande
(OCP), qui reçoit la pluralité de porteurs depuis ladite
au moins une machine distributrice et qui présente
des containers d’expédition à remplir, ladite au
moins une station OCP déchargeant la pluralité de
bouteilles (910) depuis la pluralité de porteurs, et
chargeant au moins une de la pluralité de bouteilles
(910) et un pack de littérature adapté correspondant,
correspondant à une commande de prescription, à
l’intérieur d’un container d’expédition, le pack de lit-
térature et chacune des bouteilles (910) ayant au
moins un identifiant correspondant identifié par au
moins un système d’identification, pour s’assurer
que chacune de la ou des bouteilles (910) associées
à la commande de prescription correspondante est/
sont insérée(s) à l’intérieur du container d’expédition
avec le pack de littérature correspondant.

53. Procédé pour vider les contenus de contenants phar-
maceutiques (910), y compris des médications, se-
lon l’une quelconque des revendications 28 à 31 réa-
lisé dans l’un quelconque des systèmes selon les
revendications 1 à 27 ou 32 à 52.

54. Procédé selon la revendication 53, comprenant en
outre l’étape de placer le contenant pharmaceutique
(910) dans un bac à déchets à la suite de la découpe.

55. Procédé selon la revendication 53 ou 54, compre-
nant en outre l’étape de vision électronique du con-
tenant pharmaceutique (910) avant les étapes de
découpe et de maintien.

56. Procédé selon la revendication 55, dans lequel l’éta-
pe de vision fournit une information de position dudit
contenant pharmaceutique (910).

57. Procédé selon l’une quelconque des revendications

53 à 56, comprenant en outre l’étape de détecter
lorsque les contenus du contenant pharmaceutique
(910) ne sont plus en train d’être vidés.

58. Procédé selon l’une quelconque des revendications
53 à 57, comprenant en outre l’étape de détecter
lorsque le contenant pharmaceutique (910) n’est
plus maintenu.
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