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Description

[0001] The present invention relates to a medicament
delivery system for dispensing a medicament while tra-
versing the gastrointestinal tract according to claim 1.
[0002] A medicament is generally administered as a
pill or a liquid to be taken at least one time per day. A
person may be required to take or be administered sev-
eral medicaments each day during the same or different
times. Thisrequires thatthe person or his caregiver main-
tain a log or remember which medicaments to take or
administer at different times during the day.

[0003] A medicament, such as aspirin, taken by the
person generally traverses the gastrointestinal tract
where it is absorbed for treating an ailment or condition.
Objects typically pass through the Gl tract in 20-40 hours.
Several medicaments are available as time-release cap-
sules for releasing portions of the medicament into the
body at different times. Time-release capsules utilize
chemical reactions between chemical substances in the
gastrointestinal tract and the coating of the capsules for
releasing the medicament. Food, particularly proteins
and fats, and the Gl chemistry affect the speed of the
journey of medicaments through the stomach. As such,
medicaments, including medicaments available as time-
release capsules, do not an exact follow a particular dis-
pensing or dissolving pattern while traveling through the
Gl tract.

[0004] For example, one person may have more than
a "normal" amount of chemical substances in the gas-
trointestinal tract due to a condition, an earlier-adminis-
tered medicament, etc. and therefore, cause the coating
of the time-release capsule to react quicker than normal.
Accordingly, the medicament is released by the time-re-
lease capsule at a faster rate than anintended rate. How-
ever, another person may have less than the "normal”
amount of chemical substance in the gastrointestinal
tract and cause the coating of the time-release capsule
to react slower than normal, thereby releasing the med-
icament at a slower rate than the intended rate.

[0005] Further, as with traditional medicaments avail-
able in non-time-release form, time-release capsules re-
quire a person or caregiver maintain a log or remember
which medicaments to take or administer at different
times during the day. For example, some medicaments
must be taken at bedtime, such as NSAIDS for rheuma-
toid arthritis, to produce fewer gastrointestinal complica-
tions, such as indigestion. Other medicaments, such as
the antiinflammatory corticosteroid medication pred-
isone, can cause insomnia when taken in high doses,
and are typically taken in the morning. Still, other medi-
caments, such as antihistamines, are typically taken in
the evening to prepare for symptoms that often occur in
the morning.

[0006] Additionally, with traditional medicaments avail-
able in non-time-release form and time-release form, if
more than the proper dosage is taken, there is no method
of terminating the additional absorption of the non-ab-
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sorbed medicament by the body. As such, the person’s
stomach may need to be pumped or the person is given
additional medicaments to counteract the overdosage.
[0007] Finally, there does not exist any system for au-
tomatically controlling the administration of medicaments
as a function of external data, such as weather condition,
pollen reports, patient related values such as blood-pres-
sure or blood-sugar level, etc.

[0008] FR 2794 654 A discloses a medicament deliv-
ery system according to the preamble of claim 1. The
system comprises several reservoirs filled with a medi-
cament. A discharge conduit can be opened by a valve
which is connected with an arrangement of slotted,
geared wheels driven by a clockwork motor. In an alter-
nate embodiment, the valve can be remotely controlled.
[0009] WO 03/068061 A discloses a substance deliv-
ery device having a housing comprising several reser-
voirs for taking up a substance. Each reservoir comprises
release or injection means having a piston connected
with a pressure spring. A controllable lock keeps the com-
pression spring compressed. If the lock is released the
compression spring urges the substance againstan elas-
tic closure provided in the reservoir. The closure auto-
matically closes after a partial or complete release of the
substance.

US 5167626 A refers to a medical capsule device for
releasing a substance at a defined location in the gas-
trointestinal tract. The device has a capsule body defining
one or more apertures in the circumferential wall thereof
and a sleeve valve rotatably positioned therein having
one or more corresponding apertures in the circumfer-
ential wall thereof. The sleeve valve comprises a coil and
electrically connected heatable resistor which are oper-
atively associated with an actuator member formed of a
shape memory alloy responsive to heat and which will
move from a non-heated first shape to a heated second
shape. Actuator stop means are provided in the capsule
body for being engaged by the actuator member during
movement from the non-heated first shape to the heated
second shape so that the actuator member movement
will serve to rotate the sleeve valve to an open position.
[0010] US 2003/0171710 A1 relates to a transdermal
medication delivery device for the remote controlled ad-
ministration of medications for absorption through the
skin of a patient including tubes containing the medica-
tions. Tubes are in fluid communication with valve inlets
of valves formed on a micro-electromechanical-system-
based (MEMS-based) valve chip. A medication delivery
component in fluid communication with valve outlets of
valves has a surface adapted to be in contact with the
skin of the patient when in use. A controller is configured
to control a flow of the medications through the valves,
and a wireless communication interface, in communica-
tion with the controller, is configured to receive a medi-
cation control message from a remote location. The med-
ication control message instructs the controller to regu-
late the valves to adjust the flow of the medications from
the tubes to the surface of the medication delivery com-
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ponent.

[0011] The object of the present invention is to provide
amedicamentdelivery system according to claim 1 which
can dispense several doses of a medicament according
to a preset dispensing timing pattern while traversing
through the gastrointestinal tract.

[0012] This object is achieved by a medicament deliv-
ery system according to claim 1, a medicament treatment
kit according to claim 14 and a dosage management sys-
tem according to claim 23. The present invention pro-
vides an electronically controlled pill or medicament de-
livery system for delivering or dispensing a medicament
according to a preset dispensing timing pattern while tra-
versing through the gastrointestinal tract. The preset dis-
pensing timing pattern is fixed and is not susceptible to
a person’s physiological processes and conditions,
mood, earlier-administered medicaments, etc. The elec-
tronically controlled pill includes control and timing cir-
cuitry for controlling the opening and closing of a valve
or hatch according to the preset dispensing timing pattern
for dispensing a medicament stored within a medicament
reservoir of the pill. The electronically controlled pill al-
lows a person to take all pills substantially simultaneous-
ly, at say 7:00 am, so that no more pills are required for
the day. Medication thatdoes notfitinto one electronically
controlled pill can be coordinated with other electronically
controlled pills for the full day’s payload regimen.
[0013] According to the present invention, all of the
medicaments required to be taken during a particular
time period, for example, during a 24-hour period, can
be provided within one or more electronically controlled
pills which can all be taken at the same time. The elec-
tronically controlled pills can have different dispensing
timing patterns, so that a full day’s coverage can be ob-
tained. As such, the present invention also provides a
treatment system for administering two or more medica-
ments at the same time via the one or more electronically
controlled pills. Each pill has an independent, preset dis-
pensing timing pattern in order to dispense its medica-
ments within the body according to a dispensing pattern.
The dispensing pattern can be varied from person to per-
son depending on each person’s physical condition, age,
gender, ailments, etc. Further, at a preset momentintime
during the dispensing timing patterns, the electronically
controlled pills present in the body may be programmed
to stop dispensing medicament, in the expectation that
a new set of pills will be taken. This prevents accidental
overdose by having only the most recently taken pills
dispensing medicament in the body.

[0014] The treatment system of the present invention
enables an individual to take all of his medicaments at
substantially the same time, e.g., in the morning orin the
evening, and not at differenttimes during a particular time
period (e.g., a 24-hour period). The treatment system of
the present invention further enables a caregiver to ad-
minister once per day (i.e., once per a 24-hour period)
all of the medicaments for each patient of a hospital or
resident of a nursing home (or animals in a shelter or
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veterinary facility). The system of the present invention
therefore avoids the need for a caregiver to wake up or
otherwise disturb a patient or resident for the sole pur-
pose of administering a medicament, or to track down a
patient or resident who may be in a different part of the
hospital or nursing home for the sole purpose of admin-
istering a medicament. The system of the present inven-
tion also reduces the overload required for inventorying,
ordering, tracking and logging the medicaments.

[0015] Additionally, the present invention provides a
remote-controlled mechanism for remotely controlling
the pill. As such, one can remotely control the quantity
of medicament dispensed, reprogram the pill for chang-
ing the preset dispensing timing pattern, etc. The pill can
be remotely controlled using RF communication circuitry,
a piezo-electric element, or other known remote control
mechanisms.

[0016] Various embodiments of the presentdisclosure
will be described herein below with reference to the fig-
ures wherein:

FIG. 1 is a schematic diagram of an electronically
controlled pill in accordance with the present inven-
tion;

FIG. 2 is a chartillustrating an exemplary preset dis-
pensing timing pattern for the electronically control-
led pill in accordance with the present invention;
FIG. 3 is a schematic diagram of the electronically
controlled pill dispensing a medicament in accord-
ance with the present invention;

FIG. 4 is a diagram of a kit having a plurality of elec-
tronically controlled pills tailored for administration
to a particular individual;

FIG.5is a schematic diagram of a remote-controlled
pill in accordance with a first embodiment of the
present invention;

FIG. 6 is a schematic diagram of a remote-controlled
pill in accordance with a second embodiment of the
present invention;

FIG. 7 is a schematic diagram of a remote-controlled
pill in accordance with a third embodiment of the
present invention; and

FIG. 8is a block diagram of a dose managing system
for controlling dispensing of a medicament by a re-
mote-controlled pill in accordance with the present
invention.

[0017] An electronically controlled pill or medicament
delivery system according to the present invention is
shown by FIG. 1, and further described with specificity
hereinafter. The electronically controlled pill 100 is a self-
contained, electronically controlled medicine delivery
system. As described in detail below, the electronically
controlled pill 100 includes programmed electronics that
control a release mechanism according to a dispensing
pattern for dispensing a medicament. The pill 100 is made
from bio-compatibles materials such that the pill 100 is
bio-compatible for at least the amount of time it requires
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to traverse the gastrointestinal tract. The bio-compatible
materials are preferably stable inroom temperature, such
that the pill has a long shelf life. As used herein and in
the claims the word "medicament" refers to medicines,
non-medicinal substances, contrast agents, gases, flu-
ids, liquids, chemicals, radiological agents, imaging
markers, sensors for monitoring the person’s vitals, etc.
[0018] The electronically controlled pill 100 includes
an outer shell or housing 102; a medicament reservoir
104 for storing a medicament; an electronically controlled
release valve or hatch 106 for dispensing the medica-
ments stored in the medicament reservoir 104; control
and timing circuitry 108 for opening and closing the valve
106; and a battery 109. The control and timing circuitry
108 opens and closes the valve 106 throughout a dis-
pensing time period in accordance with a preset dispens-
ing timing pattern as further described below. The preset
dispensing timing pattern is pre-programmed and is not
susceptible to a person’s physiological processes and
conditions, mood, earlier-administered medicaments,
etc.

[0019] The shell 102 is preferably manufactured from
materials used to fabricate implantable devices, includ-
ing pacemaker leads and cardiac prosthesis devices,
such as artificial hearts, heart valves, intraaortic balloons,
and ventricular assist devices. These materials include
Pellethane® 2363 polyetherurethane series of materials
available from Dow Chemical Company and Elasthane
polyetherurethane available from the Polymer Technol-
ogy Group, Inc.. Other materials include PurSil® and Car-
boSil® also available from the Polymer Technology
Group, Inc.

[0020] Theamountthatthe valve 106 is openedateach
moment in time (e.g., each second) of the dispensing
time period is dependent upon the preset dispensing tim-
ing pattern which is programmed within timing circuitry
110 of the control and timing circuitry 108. The dispensing
time period is defined as the time period from when the
electronically controlled pill 100 is placed in a person’s
mouth to the time all of the medicament stored within the
medicament reservoir 104 has been dispensed, or the
day (24-hour period) has expired. This 24-hour period
may be shifted slightly to account for differences in ab-
sorption in the stomach versus the colon.

[0021] As shown by the exemplary preset dispensing
timing pattern illustrated by FIG. 2, at dispensing time
periods A, D and F, identical quantities of the medicament
are dispensed throughout each of these dispensing time
periods. Therefore, during these dispensing time peri-
ods, the valve 106 is kept open by the control and timing
circuitry 108 to provide a fixed valve opening (or frequen-
cy of opening) for dispensing a predictable quantity of
the medicament at each moment in time of dispensing
time periods A, D and F. Approximately the same amount
of medicament is dispensed at each moment in time dur-
ing dispensing time periods A and F. During dispensing
time period D, a higher quantity of medicament is dis-
pensed than during dispensing time periods A and F.
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[0022] However, at dispensing time periods B, C and
E, as shown by FIG. 2, different quantities of the medi-
cament are dispensed at each moment in time. There-
fore, during dispensing time periods B, C and E, the valve
opening is varied accordingly by the control and timing
circuitry 108 to dispense a quantity of the medicament
varying at each moment in time. During dispensing time
period B, the quantity of medicament dispensed during
each moment in time is increased compared to the pre-
vious moment in time; whereas during dispensing time
periods C and E, the quantity of medicament dispensed
during each moment in time is decreased compared to
the previous moment in time.

[0023] Inaccordance withthe presentinvention, during
the entire dispensing time period, the control and timing
circuitry 108 is programmed for closing the valve 106 and
controlling the amount the valve 106 is opened for con-
trolling the size of the valve opening or frequency of valve
opening, such as is enabled by microfluidic systems of
inkjet printers and the like. By controlling the size of the
valve opening, the electronically controlled pill 100 can
precisely control the quantity of medicament released
during each moment in time (e.g., each second) of the
dispensing time period.

[0024] By knowing the quantity or approximate quan-
tity of medicament released during each moment in time
by referring to a time release pattern, such as the one
shown by FIG. 2, one can precisely determine the cumu-
lative amount of medication released over a particular
time period of the dispensing time period. For example,
one can determine the cumulative amount of medica-
ment released during the first six hours of the dispensing
time period, the first two hours until the last hour of the
dispensing time period, the entire dispensing time period,
etc. One can also determine the amount of medicament
dispensed during a particular moment of the dispensing
time period, such as at two hours and fifteen minutes
after the pill 100 has been administered.

[0025] The preset dispensing timing pattern may be
varied from one electronically controlled pill 100 to an-
other by programming the control and timing circuitry 108
of each pill 100 to have a different preset dispensing tim-
ing pattern. Therefore, two individuals can be adminis-
tered the same medicament utilizing two different preset
dispensing timing patterns. The timing patterns can be
determined using a look-up table which correlates one
or more characteristics of a person with one or more pre-
set dispensing timing patterns.

[0026] For example, a look-up table can correlate at
least one of age, gender, weight, etc. with preset dis-
pensing timing patterns. The person would then be ad-
ministered an electronic pill 100 which is programmed
with one of the determined preset dispensing timing pat-
terns. Accordingly, the pill 100 of the present invention
enables the same medicament to be administered to dif-
ferent individuals using different dispensing timing pat-
terns.

[0027] Additionally, for young and old people that have
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difficulty taking or remembering to take pills, the preset
dispensing timing patterns are a way to reduce the
number of pills taking during a particular time period, e.g.,
a 24-hour period. All of the medicament required to be
administered during the particular time period to an indi-
vidual can be provided in one pill 100 having a preset
dispensing timing pattern for dispensing the medicament
according to predetermined quantities during the partic-
ular time period. If the payload in one pill is insufficient,
then two electronically controlled pills are used to dis-
pense the same medicament, where one pill does not
start dispensing the medicament until the other pill has
dispensed its medicament, i.e., its dispensing time period
has lapsed or ended. Further, the present invention re-
duces the amount of labor required to administer pills in
places like hospitals, nursing homes and veterinary fa-
cilities. By reducing the number of times that pills are
administered, the number of medicament administration
errors can also be reduced.

[0028] With reference to FIG. 1, the control and timing
circuitry 108 includes timing circuitry 110 programmed
with the preset dispensing timing pattern, a start timer
mechanism 112, a release controller 114 and a pressure
mechanism 116. The starttimer mechanism 112 enables
activation ofthe timing circuitry 110. The battery 109 pow-
ers the control and timing circuitry 108 in order for each
of the electromechanical components to operate during
the dispensing time period.

[0029] In a preferred embodiment, the start timer
mechanism 112 is a micro-electromechanical (MEM)
mechanism having a sensor 118 for sensing the pres-
ence of a liquid, such as water, saliva, etc. When the pill
100 is taken or administered, the sensor 118 senses the
presence of a liquid, and transmits an electrical signal to
the timing circuitry 110. In an alternate embodiment the
start timer mechanism is a button which is pushed to
transmit the electrical signal to the timing circuitry 110.
The button is pushed just before the pill 100 is adminis-
tered to a person or animal.

[0030] In another embodiment, this can be achieved
by dissolving a thin, water soluble coating that separates
two electrical contacts, enabling the switch to close the
circuit. In stillanother embodiment, the switch is manually
triggered by the patient or caregiver.

[0031] Upon receiving the electrical signal, the timing
circuitry 110 begins to clock the dispensing time period
and control the release controller 114 by transmitting a
signal thereto. The timing circuitry 110 includes a micro-
processor programmed with the preset dispensing timing
pattern for relaying the signal to the release controller
114, such that the medicament is dispensed during the
dispensing time period substantially according to the pre-
set dispensing timing pattern, such as the one shown by
FIG. 2.

[0032] The voltage level of the signal relays the size
of the valve opening for controlling the quantity of the
medicament dispensed at each moment of the dispens-
ing time period substantially according to the preset dis-
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pensing timing pattern as shown by FIG. 2. In an alternate
embodiment, the signal transmitted by the timing circuitry
110 to the release controller 114 only relays the opening
and closing of the valve 106 and not the size of the valve
opening.

[0033] Therelease controller 114 is preferably a micro-
electromechanical mechanism capable of receiving the
signal from the timing circuitry and generating a signal
having a variable voltage level to the electronically con-
trolled valve 106 for closing the valve 106 and controlling
the size of the valve opening or degree of opening of the
valve 106 (in accordance with the voltage level of the
received signal). In the simplest case, the release con-
troller 114 is a transistor or D/A circuit that provides volt-
ages to the valve 106 causing it to open or close.
[0034] The electronically controlled valve 106 is pref-
erably a micro-electromechanical mechanism capable of
being electrically controlled by a signal having a variable
voltage levels. Each voltage level corresponds to a dif-
ferent size opening for the valve opening and one voltage
level (or no voltage at all, i.e., no signal) corresponds to
the valve 106 being closed. The valve 106 is similar in
operation to valves used in ink-jet printers for dispensing
ink in accordance with the amount that the valve is
opened. The valve 106 is characterized as a microfluidic
valve for controlling the movement of minute amount of
liquids or gases in a miniaturized system.

[0035] In an alternate embodiment, the reservoir 104
is a micro-syringe, whereby pressure applied toa plunger
of the syringe dispenses the medicament via a needle
tip of the micro-syringe which is in fluid communication
with an opening in the shell 102. In this embodiment, the
opening replaces the valve 106. A check valve is placed
at the needle tip of the micro-syringe to avoid leakage of
the medicament during time periods within the dispens-
ing time period where there should be no dispensing ac-
cording to the preset dispensing timing pattern, and/or
for controlling the quantity of medicament dispensed dur-
ing the dispensing time period.

[0036] The pressure mechanism 116islocated outside
the medicament reservoir 104 ensuring that the medica-
ment is directed toward the valve 106. In the simplest
case, the pressure mechanism 116 is preferably a bio-
degradable spring as shown by FIGs. 1 and 3. The pres-
sure mechanism 116 can also be another type of spring,
a piston, or any mechanism for performing the function
of the pressure mechanism 116. That is, for performing
the function of applying pressure to a piston-type member
130 when the valve 106 is open to push the piston-type
member 130 towards the valve 106. As the piston-type
member 130 moves towards the valve 106 pressure with-
in the reservoir 104 causes the medicament to be dis-
pensed as shown by FIG. 3.

[0037] In an alternate embodiment, the medicament
reservoir 104 is kept under pressure to assure a proper
quantity of medicament is dispensed in accordance with
the degree of openness of the valve 106, without the
need for the pressure mechanism 116. The pressure can
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be monitored by a pressure sensor which relays the mon-
itored pressure to the control and timing circuitry 108. If
the pressure is outside a predetermined range, the cir-
cuitry 108 can then adjust the valve opening to increase
or decrease the pressure. Naturally, the pressure of the
reservoir 104 can be different for each medicament and
can depend on the medicament’s viscosity.

[0038] It is contemplated that a look-up table or other
data structure can be assessed by the circuitry 108 which
correlates pressure, degree of valve opening, and other
parameters, such as period of time in the dispensing time
period, for determining, for example, the degree of valve
opening by knowing the pressure, and vice versa. Based
on the information obtained by assessing the look-up ta-
ble, the circuitry 108 can then adjust the pressure, the
valve opening, etc. These adjustments can be made in
order to substantially track the preset dispensing timing
pattern programmed within the pill 100.

[0039] According to the present invention, all of the
medicaments required to be taken during a particular
time period, for example, during a 24-hour period, can
be provided within one or more electronically controlled
pills 100 which can all be taken at the same time. As
such, a treatment system of the present invention pro-
vides for two or more medicaments to be administered
at the same time via the one or more electronically con-
trolled pills 100. Each pill 100 has anindependent, preset
dispensing timing pattern in order to dispense its medi-
caments within the body according to a dispensing pat-
tern. The dispensing pattern can be varied from person
to person depending on each person’s physical condi-
tion, age, gender, ailments, etc.

[0040] The treatment system of the present invention
enables an individual to take all of his medicaments at
substantially the same time, e.g., in the morning or in the
evening, and not at differenttimes during a particular time
period (e.g., a 24-hour period). The treatment system of
the present invention further enables a caregiver to ad-
minister once per day (i.e., once per a 24-hour period)
all of the medicaments for each patient of a hospital or
resident of a nursing home (or animals in a shelter or
veterinary facility). The system of the present invention
therefore avoids the need for a caregiver to wake up or
otherwise disturb a patient or resident for the sole pur-
pose of administering a medicament, or to track down a
patient or resident who may be in a different part of the
hospital or nursing home for the sole purpose of admin-
istering a medicament.

[0041] The present invention also provides a kit 200
as shown by FIG. 4 having two or more electronically
controlled pills 100 according to claim 1 packaged within
a container 202. Each pill 100 is placed within an inden-
ture or recess 201 of the container 202 and each pill 100
has an independent, preset dispensing timing pattern
programmed therein. The pills 100 of the kit 200 are cus-
tom tailored for an individual (or animal), such that the
individual or his caregiver can be provided with the con-
tainer 202 by a physician, pharmacist, etc.
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[0042] A timing schedule 204 is provided inside the
container indicating when each of the pills 100 of the kit
200 is to be taken, e.g., the time and day of the week.
The timing schedule 204 includes an area 206 where a
physician, pharmacist, etc. can write the time when the
pills 100 for each particular day are to be taken, and circle
am or pm. Two or more pills 100 may need to be taken
at a particular time of a given day, as shown by FIG. 4,
where each pill has a different medicament stored therein
and a different preset dispensing timing pattern. As such,
an individual can take all of the pills 100 which are indi-
cated to be taken at the particular time of the given day
and not take any other pills 100 until the same time the
following day.

[0043] Since each of the pills 100 of the kit 200 has a
programmed preset dispensing timing pattern, there is
little or no concern that the medicaments from each pill
100 would interact with each other even though the pills
100 are taken at the same time. For example, one of the
pills 100 of the kit 200 can start dispensing immediately,
while another pill 100 of the kit 200 would not start dis-
pensing until three hours later. According to this invention
the pill 100, as shown by FIG. 5, and designated generally
by reference numeral 500, the remote-controlled pill 500
is provided with an antenna 502 for receiving control sig-
nals, such as RF control signals, for remotely communi-
cating commands or instructions to the pill 500 for con-
trolling the pill 500. The antenna 502 may also transmit
information from the pill 500 to the outside as further de-
scribed below. In an alternative embodiment, as shown
by FIG. 6, an antenna 502A can be provided in a folded
configuration and encapsulated by a soluble membrane
503. When the pill 500 is ingested, the soluble membrane
503 is dissolved, which then allows the antenna 502A to
unfold.

[0044] The pill 500 operates substantially in the same
manner as the pill 100, except for the operational differ-
ences described below with respect to the former pill’'s
remote-control capabilities. The pill 500 includes the
same components as the pill 100 where identical refer-
ence numbers in FIGs. 1 and 5 identify similar compo-
nents. A plurality of pills 500 can be packaged as a kit
as described above with reference to FIG. 4.

[0045] The control signals received by the pill 500 are
transmitted to RF communication circuitry 504 within the
timing circuitry 110 via wire leads 506. The RF commu-
nication circuitry 504 includes a receiver and processing
circuitry for processing and analyzing the received RF
control signals and accordingly determining one or more
particular actions indicative of the instructions or codes
provided by the control signals. The actions are deter-
mined by correlating the instructions or codes with one
or more actions using a data structure, such as a look-
up table, within the timing circuitry 110.

[0046] The instructions provided by the control signals
can include overriding the preset dispensing timing pat-
tern programmed within the timing circuitry 110 for one
or more moments in time during the dispensing time pe-
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riod. This may be necessary to dynamically increase or
decrease the amount of medicament being dispensed
during a particular time during the dispensing time period
due to the person’s vitals at a particular moment in time
and other factors. The person’s vitals can be monitored
using conventional systems and sensors. One or more
of these sensors can be provided within the pill 500 itself
for sensing the person’s vitals as the pill 500 traverses
the gastrointestinal tract and for transmitting the informa-
tion to the timing circuitry 110 which in turn dynamically
adjusts the dosage based on the person’s sensed vitals.
[0047] The instructions provided by the control signals
can further change the dispensing timing pattern by re-
programming the timing circuitry 110 with a different dis-
pensing timing pattern. The control signals can further
provide instructions as to which moment in time of the
new dispensing timing pattern the dispensing of the med-
icament should commence. The new dispensing timing
pattern can be transmitted via the control signals or be
stored within a memory of the timing circuitry 110, where
the memory includes a plurality of dispensing timing pat-
terns and the control signals indicate which dispensing
timing pattern is desired.

[0048] The control signals can also instruct the control
and timing circuitry 108 to terminate the dispensing of
the medicament within the body, in case the wrong med-
icament was administered, the wrong dose was pre-
scribed, the person had an adverse reaction to the med-
icament, etc. The control signals can further instruct the
control and timing circuitry 108 to release a bowel slowing
medication, such as Lomotil®, stored within a reservoir
or micro-sac 514 (FIG. 7) of the pill 500 for temporarily
halting the progress of the pill 500 through the gastroin-
testinal tract. The bowel slowing medication can be re-
leased in tandem with the medicament stored within the
reservoir 104. The bowel slowing medication can also be
provided within a separate pill.

[0049] The generation and transmission of the control
signals can be synchronized with an external system,
such as an MRI system, ultrasound imaging system, etc.,
for dispensing the medicament in accordance with the
person’s vitals monitored by the external system, the
mode of operation of the external system, etc. The med-
icament can be an oral contrast agent used to enhance
diagnostic images. An example of such a contrast agent
is Gastromark® for MRI images and Barium for CT im-
ages.

[0050] In additionto releasing contrast agents foreach
modality, the release time can be used for diagnostic
purposes. A common problem in multi-modal imaging
(e.g. any combination of CT, PET, MRI, Ultrasound, X-
Ray, etc.) is the registration of images. Between images,
patient motion causes difficulties in 'registering’ different
images to one another. Patient motion includes walking
between the exams as well as voluntary and involuntary
internal motions such as breathing, heart beating, and
digestion.

[0051] The pill 500 can be used to release contrast
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agents in particular areas that can be estimated by time
in order to minimize the contrast agent required or con-
centrateitin a particular area. Use of contrast agent does
not only register the images in terms of location, but in
terms of time. This fourth dimension can improve the ac-
curacy of co-registration.

[0052] The controlled timing of contrast agents can al-
so be used diagnostically to measure the timing through
different parts of the Gl tract. This demonstrates the ef-
fectiveness of peristaltic action (the movement of mus-
cles that propel food through the Gl tract). Locating failed
areas of peristaltic action can aid in the diagnosis of dis-
eases, such as Crohn’s disease and other obstructive
bowel problems.

[0053] The control signals preferably transmit unique
identification information which is used by the timing cir-
cuitry 110 to ensure that the received control signals are
for the respective pill 500. This prevents control signals
from initiating an action to a pill 500 other than the in-
tended pill 500. The identification information can be a
unique serial number which is programmed within the
timing circuitry 110. If the received serial number does
not match the programmed serial number, the timing cir-
cuitry 110 does not respond to the received control sig-
nals. Accordingly, the timing circuitry 110 does not per-
form any action, such as the actions described above.
[0054] The communication circuitry 504 according to
this invention includes a transmitter for transmitting sig-
nals from the pill 500. The signals are generated by the
communication circuitry 504 for providing information to
a caregiver or the person. Information that can be pro-
vided includes the particular moment in time of the dis-
pensing time period; the cumulative quantity of medica-
ment dispensed from the beginning of the dispensing
time period to a particular momentin time of the dispens-
ing time period; the average quantity of medicament dis-
pensed during each moment in time of the dispensing
time period (e.g., each second); etc.

[0055] Additionally, the transmitter can provide asignal
for alerting or notifying a caregiver or the person that the
pill 500 has been taken, in case the caregiver or the per-
son do not remember if the pill 500 was or was not taken.
The transmitter can also provide a signal if the pill 500
after diagnostic tests are executed by the control and
timing circuitry 108 and it is determined that the pill 500
has malfunctioned, in cases such as if the pill 500 is not
dispensing the medicament, the medicament is not being
dispensed according to the preset dispensing timing pat-
tern, etc.

[0056] The pill 500 includes an optional RFID tag 508
for tracking, identification, inventory and other purposes
using an RFID reading system. The RFID tag 508 can
also be used to determine if the pill 500 was administered
by a caregiver or taken by the person, and if so, the RFID
tag 508 can be used to determine the general location
of the pill 500 within the gastrointestinal tract.

[0057] The pill 500 further includes a piezo-electric el-
ement and associated circuitry 510 for remotely trans-
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mitting commands via the communication circuitry 504
to the timing circuitry 110 for remotely controlling the pill
500. The element 510 is preferably affixed to the housing
102 and is capable of being vibrated at one or more pre-
determined frequencies. The vibration is caused by plac-
ing an ultrasound probe, hydrophone or other vibration-
causing device in proximity to the person.

[0058] Thefrequencies caused by the element510are
converted to electrical signals by the associated circuitry.
The electrical signals are transmitted to the timing cir-
cuitry 110 via wire lead 512 where they are processed
for determining an action to perform. The action can be
one of the actions described above with reference to the
control signals provided to the timing circuitry 110 via the
wire leads 506. The action is preferably determined by
correlating the vibration of the element 510 to an action
using a data structure, such as a look-up table, stored
within the control and timing circuitry 108 and accessible
by the timing circuitry 110.

[0059] With reference to FIG. 8, the communication
circuitry 504 of the remote-controlled pill 500 is able to
communicate with a transmitter/receiver 800 via antenna
502 (or piezo electric equivalent 510) of a dosage man-
agement system 900. The transmitter/receiver 800 for-
wards commands determined by a Dose Manager 802
via an antenna 801. The Dose Manager 802 is a com-
puting device, such as a personal computer, which may
be connected to the Internet or other network, such as a
LAN. The Dose Manager 802 receives patient vital sign
information electronically from advanced monitoring sys-
tems and/or biosensor devices including pulse, oxygen
level from a pulse-oximeter, EKG, blood pressure, blood
protein level, body temperature, body fluid composition;
and/or from a manual computer entry, such as from a
keyboard. Based on the received information, the dosage
of the medicament is adjusted as described below.
[0060] The biosensor devices may include electrodes
positioned on the user. One or more biosensor devices
can be included within the pill 500 itself. The patient or
doctor may also enter auxiliary information into the Dose
Manager 802, such as the degree or level of pain, which
typically cannot be measured directly.

[0061] The information received by the Dose Manager
802 is used by the control and timing circuitry 110 to
automatically control the desired dosage or the quantity
of medicament to be dispensed by the remote-controlled
pill 500. External or non-measured information can also
be used to direct the desired dosage. For example, a
barometric reading, and weather reported or anticipated
(snow, rain, etc.) for a particular zip code (such as is
available on www.weather.com) may drive the amount
of arthritis medication delivered by the remote-controlled
pill 500. Similarly, pollen counts and other allergens are
often available via the Internet for particular areas. Aller-
gy medication can be dispensed as a function of the par-
ticular allergen sensitivity of the patient. For more accu-
rate and automatic control, a GPS located on the patient
can send information to the Dose Manager 802 to deter-
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mine the current location and zip code of the patient.
Wireless communication, such as by cell phone can al-
ternatively substitute for the Internet or communication
between the GPS and Dose Manager 802.

[0062] Information derived from a patient’s electronic
calendar or schedule stored in a PDA, or alarm clock can
also be used to infer proper dosing. For example, an early
appointment may trigger earlier release of arthritis med-
ication, enabling the patient to wake and become more
productive as a function of the demands of the day.
[0063] The described embodiments of the present in-
vention are intended to be illustrative rather than restric-
tive, and are not intended to represent every embodiment
of the present invention. Various modifications and var-
iations can be made without departing from the scope of
the invention as set forth in the following claims.

Claims

1. A medicament delivery system (100) for dispensing
a medicament while traversing the gastrointestinal
tract, said system (100) comprising:

a housing (102);

a reservoir (104) for storing said medicament
within said housing (102);

a valve (106) in fluid communication with said
reservoir (104);

a control and timing circuitry (108) for controlling
said valve (106) for opening and closing said
valve (106) for dispensing said medicament,
wherein said control and timing circuitry (108) is
programmed with a dispensing timing pattern,
and wherein said medicamentis dispensed sub-
stantially according to said dispensing timing
pattern; and

remote control means (504, 510) for remotely
transmitting commands to said control and tim-
ing circuitry (108)

characterized in that

said control and timing circuitry (108) comprises
a start timer mechanism (112), timing circuitry
(110), and a release controller (114), wherein
said starttimer mechanism (112) transmits a sig-
nal to said timing circuitry (110) for clocking a
dispensing time period, and wherein said timing
circuitry (110) transmits a signal to said release
controller (114) for controlling said valve (106)
for dispensing said medicament substantially
according to said dispensing timing pattern dur-
ing said dispensing time period.

2. The system (100) according to claim 1, wherein said
remote control means includes at least one antenna
(502, 502A) and RF communication circuitry (504)
for receiving RF control signals instructing said sys-
tem (100) to perform an action, and wherein said
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action is selected from the group consisting of repro-
gramming the control and timing circuitry (108) with
another dispensing timing pattern, terminating the
dispensing, of said medicament, dispensing another
medicament, changing the dispensing timing pat-
tern, and dispensing said medicament according to
a person’s vitals.

The system (100) according to claim 1, wherein said
remote control means (504, 510) includes a piezo-
electric element (510) capable of being vibrated at
at least one predetermined frequency.

The system (100) according to claim 3, further com-
prising a data structure for correlating said at least
one predetermined frequency with an action, and
wherein said action is selected from the group con-
sisting of reprogramming the control and timing cir-
cuitry (108) with another dispensing timing pattern,
terminating the dispensing of said medicament, dis-
pensing another medicament, changing the dispens-
ing timing pattern, and dispensing said medicament
according to a person’s vitals.

The system (100) according to claim 1, further com-
prising a transmitter.

The system (100) according to claim 1, further com-
prising an RFID tag (508).

The system (100) according to claim 1, wherein said
dispensing timing pattern correlates an approximate
quantity of said medicament to be dispensed during
each moment of time during a dispensing time peri-
od.

The system (100) according to claim 1, further com-
prising another reservoir (514) for storing another
medicament.

The system (100) according to claim 2, further com-
prising a soluble membrane (503) encapsulating
said at least one antenna (502A).

The system (100) according to claim 1, further com-
prising a dosage management system for relaying
commands to said remote control means for control-
ling the dispensing of said medicament in accord-
ance with pre-obtainedinformation selected from the
group consisting of weather information, barometric
reading, pollen countinformation and patient-related
information.

The system (100) according to claim 1, further com-
prising communication means for communicating
with an imaging system, wherein said medicament
is dispensed in synchronication with said imaging
system.
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12.

13.

14.

15.

16.

17.

18.

19.

The system (100) according to claim 1, wherein the
size of an opening of the valve (106) is controllable.

The system (100) according to claim 12, wherein the
control and timing circuitry (108) controls the size of
the opening of the valve (106) based on dispensing
timing pattern.

A medicament treatment kit (200) comprising:

a container (202) enclosing a plurality of medicament
delivery systems (100) according to any of the pre-
ceding claims; and a schedule (204) indicating when
each of the medicament delivery systems (100) is to
be taken.

The kit (200) according to claim 14, wherein said
remote control means (504, 510) includes at least
one antenna (502, 502A) and RF communication cir-
cuitry (504) for receiving RF control signals instruct-
ing said system (100) to perform an action, and
wherein said action is selected from the group con-
sisting of reprogramming the control and timing cir-
cuitry (108) with another dispensing timing pattern,
terminating the dispensing of said medicament, dis-
pensing another medicament, changing the dispens-
ing timing pattern, and dispensing said medicament
according to a person'’s vitals.

The kit (200) according to claim 14, wherein said
remote control means (504, 510) includes a piezo-
electric element (510) capable of being vibrated at
at least one predetermined frequency.

The kit (200) according to claim 16, further compris-
ing a data structure for correlating said at least one
predetermined frequency with an action, and where-
in said action is selected from the group consisting
of reprogramming the control and timing circuitry
(108) with another dispensing timing pattern, termi-
nating the dispensing of said medicament, dispens-
ing another medicament, changing the dispensing
timing pattern, and dispensing said medicament ac-
cording to a person’s vitals.

The kit (200) according to claim 14, wherein each
system (100) further comprises an RFID tag (508).

The kit (200) according to claim 14, wherein said
control and timing circuitry (108) comprises a start
timer mechanism (112), timing circuitry (110), and a
release controller (114), wherein said start timer
mechanism (112) transmits a signal to said timing
circuitry (110) for clocking a dispensing time period,
and wherein said timing circuitry (110) transmits a
signal to said release controller (114) for controlling
said valve (106) for dispensing said medicament
substantially according to said dispensing timing pat-
tern during said dispensing time period.
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The kit (200) according to claim 14, wherein said
dispensing timing pattern correlates an approximate
quantity of said medicament to be dispensed during
each moment of time during a dispensing time peri-
od.

The kit (200) according to claim 14, further compris-
ing another reservoir (514) for storing another med-
icament.

The kit (200) according to claim 15, further compris-
ing a soluble membrane (503) encapsulating said at
least one antenna (502A).

A dosage management system (900) comprising

a remote-controlled medicament delivery system
(500) according to any one of claims 1 to 13 and

a computing device (802) for determining or receiv-
ing a dosage quantity for said medicament and con-
trolling said remote-controlled medicament delivery
system (500) accordingly via said remote control
means (504, 510).

The system (900) according to claim 23, wherein
said computing device (802) determines said dos-
age quantity using information obtained from a net-
work.

The system (900) according to claim 23, wherein
said network is the Internet.

The system (900) according to claim 23, wherein
said computing device (802) determines said dos-
age quantity using information obtained from a bio-
sensor device.

The system (900) according to claim 23, wherein
said computing device (802) determines said dos-
age quantity according to location of a patient.

The system (900) according to claim 23, wherein
said computing device (802) determines said dos-
age quantity according to a schedule of a patient.

Patentanspriiche

1.

Medikamentenabgabesystem (100) zum Verabrei-
chen eines Medikaments, wahrend es den Magen-
Darm-Trakt durchquert, wobei das System (100)
umfasst:

ein Gehause (102);

ein Reservoir (104) zum Speichern des Medika-
ments in dem Gehduse (102);

ein Ventil (106) in Fluidverbindung mit dem Re-
servoir (104);

eine Steuer- und Zeitsteuerschaltung (108) zum
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Steuern des Ventils (106) zum Offnen und
SchlieRen des Ventils (106) zum Verabreichen
des Medikaments, wobei die Steuer- und Zeit-
steuerschaltung (108) mit einem Verabrei-
chungszeitmuster programmiert ist und wobei
das Medikament im Wesentlichen gemaR dem
Verabreichungszeitmuster verabreicht wird;
und

eine Fernsteuereinrichtung (504, 510) zum
Fernubertragen von Befehlen an die Steuer-
und Zeitsteuerschaltung (108), dadurch ge-
kennzeichnet, dass die Steuer- und Zeitsteu-
erschaltung (108) einen Start-Zeitsteuermecha-
nismus (112), eine Zeitsteuerschaltung (110)
und eine Freisetzungssteuerung (114) umfasst,
wobei der Start-Zeitsteuermechanismus (112)
ein Signal an die Zeitsteuerschaltung (110) zum
Takten eines Verabreichungszeitraums sendet,
und wobei die Zeitsteuerschaltung (110) ein Si-
gnal an die Freisetzungssteuerung (114) zum
Steuern des Ventils (106) zum Verabreichen
des Medikaments im Wesentlichen gemaR dem
Verabreichungszeitsteuermuster wahrend der
Verabreichungszeitraums umfasst.

System (100) nach Anspruch 1, wobei die Fernsteu-
ereinrichtung mindestens eine Antenne (502, 502A)
und eine RF-Kommunikationsschaltung (504) zum
Empfangen von RF-Steuersignalen aufweist, die
das System (100) anweisen, eine Aktion auszufiih-
ren, und wobei diese Aktion ausgewahlt ist aus der
Gruppe, bestehend aus der Umprogrammierung der
Steuer- und Zeitsteuerschaltung (108) mit einem an-
deren Verabreichungszeitsteuermuster, Beenden
der Verabreichung des Medikaments, Verabreichen
eines anderen Medikaments, Andern des Verabrei-
chungszeitsteuermusters und Verabreichen des
Medikaments gemaR den Vitalfunktionen einer Per-
son.

System (100) nach Anspruch 1, wobei die Fernsteu-
ereinrichtung (504, 510) ein piezoelektrisches Ele-
ment (510) aufweist, das bei mindestens einer vor-
bestimmten Frequenz vibrieren kann.

System (100) nach Anspruch 3, ferner umfassend
eine Datenstruktur zum Korrelieren der mindestens
einen vorbestimmten Frequenz mit einer Aktion, und
wobei die Aktion ausgewahlt ist aus der Gruppe, be-
stehend aus der Umprogrammierung der Steuer-
und Zeitsteuerschaltung (108) mit einem anderen
Verabreichungszeitsteuermuster, Beenden der Ver-
abreichung des Medikaments, Verabreichen eines
anderen Medikaments, Andern des Verabrei-
chungszeitsteuermusters und Verabreichen des
Medikaments gemaR den Vitalfunktionen einer Per-
son.
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System (100) nach Anspruch 1, ferner umfassend
einen Senderempfanger.

System (100) nach Anspruch 1, ferner umfassend
ein RFID-Tag (508).

System (100) nach Anspruch 1, wobei das Verab-
reichungszeitsteuermuster eine ungefdhre Menge
des Medikaments korreliert, die wahrend jedes Zeit-
punkts wahrend eines Verabreichungszeitraums
verabreicht werden muss.

System (100) nach Anspruch 1, ferner umfassend
ein weiteres Reservoir (514) zum Speichern eines
weiteren Medikaments.

System (100) nach Anspruch 2, ferner umfassend
eine |8sliche Membran (503), welche die mindestens
eine Antenne (502A) verkapselt.

System (100) nach Anspruch 1, ferner umfassend
ein Dosierungsverwaltungssystem zum Verzégern
von Befehlen an die Fernsteuereinrichtung zum
Steuern der Verabreichung des Medikaments ge-
maf zuvor erhaltener Informationen, die ausgewahlt
sind aus der Gruppe, bestehend aus Wetterinforma-
tion, Luftdruckablesung, Pollenfluginformationen
und patientenbezogenen Informationen.

System (100) nach Anspruch 1, ferner umfassend
Kommunikationsmittel zum Kommunizieren mit ei-
nem Bildgebungssystem, wobei das Medikament
synchron mit dem Bildgebungssystem verabreicht
wird.

System (100) nach Anspruch 1, wobei die GréRe
einer Offnung des Ventils (106) steuerbar ist.

System (100) nach Anspruch 12, wobei die Steuer-
und Zeitsteuerschaltung (108) die GroRe der Off-
nung des Ventils (106) basierend auf dem Verabrei-
chungszeitsteuermuster steuert.

Medikamenten-Behandlungskit (200), umfassend:
einen Behalter (202), der eine Mehrzahl von Medi-
kamentenabgabesystemen (100) nach einem der
vorhergehenden Anspriiche einschliefl3t; und einen
Zeitplan (204), der anzeigt, wann jedes der Medika-
mentenabgabesysteme (100) einzunehmen ist.

Kit (200) nach Anspruch 14, wobei die Fernsteuer-
einrichtung (504, 510) mindestens eine Antenne
(502, 502A) und eine RF-Kommunikationsschaltung
(504) zum Empfangen von RF-Steuersignalen auf-
weist, die das System (100) anweisen, eine Aktion
auszufliihren, und wobei diese Aktion ausgewahlt ist
aus der Gruppe, bestehend aus der Umprogrammie-
rung der Steuer- und Zeitsteuerschaltung (108) mit
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einem anderen Verabreichungszeitsteuermuster,
Beenden der Verabreichung des Medikaments, Ver-
abreichen eines anderen Medikaments, Andern des
Verabreichungszeitsteuermusters und Verabrei-
chen des Medikaments gemaR den Vitalfunktionen
einer Person.

Kit (200) nach Anspruch 14, wobei die Fernsteuer-
einrichtung (504, 510) ein piezoelektrisches Element
(510) aufweist, das bei mindestens einer vorbe-
stimmten Frequenz vibrieren kann.

Kit (200) nach Anspruch 16, ferner umfassend eine
Datenstruktur zum Korrelieren der mindestens einen
vorbestimmten Frequenz miteiner Aktion, und wobei
die Aktion ausgewahltist aus der Gruppe, bestehend
aus der Umprogrammierung der Steuer- und Zeit-
steuerschaltung (108) mit einem anderen Verabrei-
chungszeitsteuermuster, Beenden der Verabrei-
chung des Medikaments, Verabreichen eines ande-
ren Medikaments, Andern des Verabreichungszeit-
steuermusters und Verabreichen des Medikaments
geman den Vitalfunktionen einer Person.

Kit (200) nach Anspruch 14, wobei jedes System
(100) ferner ein RFID-Tag (508) umfasst.

Kit (200) nach Anspruch 14, wobei die Steuer- und
Zeitsteuerschaltung (108) einen Start-Zeitsteuerme-
chanismus (112), eine Zeitsteuerschaltung (110)
und eine Freisetzungssteuerung (114) umfasst, wo-
bei der Start-Zeitsteuermechanismus (112) ein Sig-
nal an die Zeitsteuerschaltung (110) zum Takten ei-
nes Verabreichungszeitraums sendet, und wobei die
Zeitsteuerschaltung (110) ein Signal an die Freiset-
zungssteuerung (114) zum Steuern des Ventils
(106) zum Verabreichen des Medikaments im We-
sentlichen gemalR dem Verabreichungszeitsteuer-
muster wahrend des Verabreichungszeitraums um-
fasst.

Kit (200) nach Anspruch 14, wobei das Verabrei-
chungszeitsteuermuster eine ungefahre Menge des
Medikaments korreliert, die wahrend jedes Zeit-
punkts wahrend eines Verabreichungszeitraums
verabreicht werden muss.

Kit (200) nach Anspruch 14, ferner umfassend ein
weiteres Reservoir (514) zum Speichern eines wei-
teren Medikaments.

Kit (200) nach Anspruch 15, ferner umfassend eine
I6sliche Membran (503), welche die mindestens eine
Antenne (502A) verkapselt.

Dosierungsverwaltungssystem (900), umfassend:

ein ferngesteuertes Medikamentenabgabesys-
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tem (500) nach einem der Anspriche 1 bis 13;
und

eine Computervorrichtung (802) zum Bestim-
men oder Empfangen einer Dosiermenge fir
das Medikament und zum entsprechenden
Steuern des ferngesteuerten Medikamentenab-
gabesystems (500) iber die Fernsteuereinrich-
tung (504, 510).

System (900) nach Anspruch 23, wobei die Rechen-
vorrichtung (802) die Dosiermenge unter Verwen-
dung von Informationen bestimmt, die von einem
Netzwerk erhalten werden.

System (900) nach Anspruch 23, wobei das Netz-
werk Internet ist.

System (900) nach Anspruch 23, wobei die Compu-
tervorrichtung (802) die Dosiermenge mittels Infor-
mationen bestimmt, die von einer Biosensorvorrich-
tung erhalten werden.

System (900) nach Anspruch 23, wobei die Compu-
tervorrichtung (802) die Dosiermenge gemafl dem
Standort eines Patienten bestimmt.

System (900) nach Anspruch 23, wobei die Compu-
tervorrichtung (802) die Dosiermenge gemaf einem
Zeitplan eines Patienten bestimmt.

Revendications

Systeme d’apport de médicament (100) pour la dis-
tribution d’'un médicament lors de la traversée du
tractus gastro-intestinal, ledit systeme (100)
comprenant :

un boitier (102) ;

un réservoir (104) pour le stockage dudit médi-
cament a l'intérieur dudit boitier (102) ;

une valve (106) en communication fluidique
avec ledit réservoir (104) ;

un circuit de commande et de temporisation
(108) pour la commande de ladite valve (106)
afin d’ouvrir et de fermer ladite valve (106) pour
distribuer ledit médicament, ledit circuit de com-
mande etde temporisation (108) étant program-
mé avec un schéma d’échelonnement dans le
temps de la distribution, et ledit médicament
étant distribué essentiellement selon ledit sché-
ma d’échelonnement dans le temps de la
distribution ; et

un moyen de commande a distance (504, 510)
pour transmettre a distance des ordres audit cir-
cuit de commande et de temporisation (108)
caractérisé en ce que

ledit circuit de commande et de temporisation
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(108) comprend un mécanisme minuteur de dé-
marrage (112), un circuit de minuterie (110) et
un régulateur de libération (114), ledit mécanis-
me minuteur de démarrage (112) transmettant
un signal audit circuit de minuterie (110) pour la
programmation dans le temps d’une période de
distribution, et ledit circuit de minuterie (110)
transmettant un signal audit régulateur de libé-
ration (114) pour commander ladite valve (106)
pour la distribution dudit médicament essentiel-
lement selon ledit schéma d’échelonnement
dans le temps de la distribution au cours de la-
dite période de distribution.

Systéme (100) selon la revendication 1, dans lequel
leditmoyen de commande a distance inclutau moins
une antenne (502, 502A) et un circuit de communi-
cation haute fréquence (504) pour la réception de
signaux de commande haute fréquence ordonnant
audit systeme (100) d’exécuter une action, et ladite
action étant choisie dans I'ensemble constitué par
une reprogrammation du circuit de commande et de
temporisation (108) avec un autre schéma d’éche-
lonnement dans le temps de la distribution, I'arrét de
la distribution dudit médicament, la distribution d’un
autre meédicament, un changement du schéma
d’échelonnement dans le temps de la distribution, et
une distribution dudit médicament en fonction des
signes vitaux d’'une personne.

Systéme (100) selon la revendication 1, dans lequel
ledit moyen de commande a distance (504, 510) in-
clut un élément piézo-électrique (510) pouvant étre
mis en vibration a au moins une fréquence prééta-
blie.

Systéme (100) selon la revendication 3, comprenant
en outre une structure de données pour la corrélation
de ladite au moins une fréquence préétablie avec
une action, et ladite action étant choisie dans I'’en-
semble constitué par une reprogrammation du circuit
de commande et de temporisation (108) avec un
autre schéma d’échelonnement dans le temps de la
distribution, I'arrét de la distribution dudit médica-
ment, la distribution d’'un autre médicament, un
changement du schéma d’échelonnement dans le
temps de la distribution, et une distribution dudit mé-
dicament en fonction des signes vitaux d’une per-
sonne.

Systéme (100) selon la revendication 1, comprenant
en outre un transmetteur.

Systéme (100) selon la revendication 1, comprenant
en outre une étiquette RFID (508).

Systéme (100) selon la revendication 1, dans lequel
ledit schéma d’échelonnement dans le temps de la
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distribution est en corrélation avec une quantité ap-
proximative dudit médicament destiné a étre distri-
bué pendant chaque instant au cours d’'une période
de distribution.

Systeme (100) selon la revendication 1, comprenant
en outre un autre réservoir (514) pour le stockage
d’un autre médicament.

Systeme (100) selon la revendication 2, comprenant
en outre une membrane soluble (503) encapsulant
ladite au moins une antenne (502A).

Systeme (100) selon la revendication 1, comprenant
en outre un systéme de gestion du dosage, pour la
transmission de commandements audit moyen de
commande a distance pour commander la distribu-
tion dudit médicament selon des informations acqui-
ses au préalable, choisies dans I'ensemble constitué
par des informations météorologiques, des lectures
barométriques, des informations sur la densité pol-
linique et des informations relatives au patient.

Systeme (100) selon la revendication 1, comprenant
en outre un moyen de communication pour commu-
niquer avec un systéme d'imagerie, ledit médica-
ment étant distribué en synchronisation avec ledit
systéme d’imagerie.

Systeme (100) selon la revendication 1, dans lequel
la taille de I'ouverture de la valve (106) est réglable.

Systeme (100) selon larevendication 12, dans lequel
le circuit de commande et de temporisation (108)
regle la taille de I'ouverture de la valve (106) sur la
base du schéma d’échelonnement dans le temps de
la distribution.

Nécessaire de traitement médicamenteux (200)
comprenant :

un contenant (202) renfermant une pluralité de sys-
temes d’apport de médicament (100) selon l'une
quelconque des revendications précédentes, et un
programme chronologique (204) indiquant le mo-
ment ou chacun des systemes d’apport de médica-
ment (100) doit étre pris.

Nécessaire (200) selon la revendication 14, dans le-
quel leditmoyen de commande a distance (504, 510)
inclut au moins une antenne (502, 502A) et un circuit
de communication haute fréquence (504) pour la ré-
ception de signaux de commande haute fréquence
ordonnant audit systéeme (100) d’exécuter une ac-
tion, et ladite action étant choisie dans I'ensemble
constitué par une reprogrammation du circuit de
commande et de temporisation (108) avec un autre
schéma d’échelonnement dans le temps de la dis-
tribution, l'arrét de la distribution dudit médicament,
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la distribution d’un autre médicament, un change-
ment du schéma d’échelonnement dans le temps de
la distribution, et une distribution dudit médicament
en fonction des signes vitaux d’'une personne.

Nécessaire (200) selon la revendication 14, dans le-
quel leditmoyen de commande a distance (504, 510)
inclutun élément piézo-électrique (510) pouvant étre
mis en vibration a au moins une fréquence prééta-
blie.

Nécessaire (200) selon la revendication 16, compre-
nant en outre une structure de données pour la cor-
rélation de ladite au moins une fréquence préétablie
avec une action, et ladite action étant choisie dans
I’ensemble constitué par une reprogrammation du
circuit de commande et de temporisation (108) avec
un autre schéma d’échelonnement dans le temps de
la distribution, I'arrét de la distribution dudit médica-
ment, la distribution d’'un autre médicament, un
changement du schéma d’échelonnement dans le
temps de la distribution, et une distribution dudit mé-
dicament en fonction des signes vitaux d’une per-
sonne.

Nécessaire (200) selon la revendication 14, dans le-
quel chaque systeme (100) comprend en outre une
étiquette RFID (508).

Nécessaire (200) selon la revendication 14, dans le-
quel ledit circuit de commande et de temporisation
(108) inclut un mécanisme minuteur de démarrage
(112), un circuit de minuterie (110) et un régulateur
de libération (114), ledit mécanisme minuteur de dé-
marrage (112) transmettant un signal audit circuit de
minuterie (110) pour la programmation dans le
temps d’'une période de distribution, et ledit circuit
de minuterie (110) transmettant un signal audit ré-
gulateur de libération (114) pour commander ladite
valve (106) pour la distribution dudit médicament es-
sentiellement selon ledit schéma d’échelonnement
dans le temps de la distribution au cours de ladite
période de distribution.

Nécessaire (200) selon la revendication 14, dans le-
quel ledit schéma d’échelonnement dans le temps
de ladistribution est en corrélation avec une quantité
approximative dudit médicament destiné a étre dis-
tribué pendant chaque instant au cours d’'une pério-
de de distribution.

Nécessaire (200) selon la revendication 14, compre-
nant en outre un autre réservoir (514) pour le stoc-
kage d’'un autre médicament.

Nécessaire (200) selon la revendication 15, compre-
nant en outre une membrane soluble (503) encap-
sulant ladite au moins une antenne (502A).
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Systeme de gestion posologique (900) comprenant
un systéme d’apport de médicament commandé a
distance (500) selon 'une quelconque des revendi-
cations 1 a 13 et

un dispositif de calcul (802) pour déterminer ou re-
cevoir une quantité de dose dudit médicament et
commander en conséquence ledit systéme d’apport
de médicament commandé a distance (500) via ledit
moyen de commande a distance (504,510).

Systeme (900) selon larevendication 23, dans lequel
ledit dispositif de calcul (802) détermine ladite quan-
tité de dose au moyen d’'informations acquises a par-
tir d’'un réseau.

Systeme (900) selon larevendication 23, dans lequel
ledit réseau est I'Internet.

Systeme (900) selon larevendication 23, dans lequel
ledit dispositif de calcul (802) détermine ladite quan-
tité de dose au moyen d’'informations acquises a par-
tir d'un dispositif de biocapteur.

Systeme (900) selon larevendication 23, dans lequel
ledit dispositif de calcul (802) détermine ladite quan-
tité de dose enfonction de la localisation d’un patient.

Systeme (900) selon larevendication 23, dans lequel
ledit dispositif de calcul (802) détermine ladite quan-
tité de dose selon un schéma thérapeutique d’'un pa-
tient.
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