
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

2 
81

4 
37

6
B

1
*EP002814376B1*

(11) EP 2 814 376 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
08.04.2020 Bulletin 2020/15

(21) Application number: 13723192.4

(22) Date of filing: 17.02.2013

(51) Int Cl.:
A61B 1/00 (2006.01) A61H 21/00 (2006.01)

A61H 23/02 (2006.01)

(86) International application number: 
PCT/IB2013/000203

(87) International publication number: 
WO 2013/121276 (22.08.2013 Gazette 2013/34)

(54) GASTROINTESTINAL CAPSULE

GASTROINTESTINALE KAPSEL

CAPSULE GASTRO-INTESTINALE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 16.02.2012 GB 201202706

(43) Date of publication of application: 
24.12.2014 Bulletin 2014/52

(73) Proprietor: Vibrant Ltd
2069206 Yokne’am (IL)

(72) Inventor: SHABBAT, Ronny
Kibbutz Yizra’el 19350 (IL)

(74) Representative: Harrison IP Limited
3 Ebor House 
Millfield Lane
Nether Poppleton, York YO26 6QY (GB)

(56) References cited:  
WO-A2-2008/035329 US-A1- 2005 085 696
US-A1- 2010 217 079  



EP 2 814 376 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention relates to gastrointestinal capsules (GICs).
[0002] Intestinal constipation is a widespread gastrointestinal motility disorder. Various treatment programs are known,
employing dietary modifications and supplements, laxatives, and suppositories. In severe cases, surgery may be indi-
cated. Constipation may be considered a symptom, and care must be taken, in treating the symptom, not to exacerbate
or aggravate the general condition of the patient. Thus, by way of example, the frequent or long-term use of laxatives
may be detrimental, as such laxatives may compromise the ability of the body to independently effect bowel movements.
[0003] An ingestible gastrointestinal capsule for mechanically stimulating a segment of the gastrointestinal wall is
disclosed by U.S. Patent Publication No. 20090318841.
[0004] US 2005/085696 A1 discloses a gastrointestinal capsule (GIC) comprising: (a) a capsule housing having a
longitudinal axis; (b) a thrusting mechanism, disposed within said housing, said thrusting mechanism including a rotatably
mounted eccentric weight, said thrusting mechanism adapted to rotate said eccentric weight to exert radial forces on
said housing, in a radial direction with respect to said axis, such that, when the capsule is disposed within a gastrointestinal
tract of a user, and said mechanism is in an active mode, the gastrointestinal capsule exerts forces in a direction of walls
of said tract; and (c) a power supply adapted to power said thrusting mechanism.
[0005] However, the present inventor has recognized a need for improved gastrointestinal capsules and treatment
methods utilizing such capsules.

SUMMARY OF THE INVENTION

[0006] According to the present invention there is provided a gastrointestinal capsule (GIC) as claimed in claim 1.
[0007] According to still further features in the described preferred embodiments, the ratio is at most 20:1, at most
12:1, at most 10:1, at most 8:1, at most 7:1, or at most 6:1.
[0008] According to still further features in the described preferred embodiments, the ratio is within a range of 1:1 to
15:1, 2.5:1 to 15:1, 2.5:1 to 10:1, 2.5:1 to 8:1, or 2.5:1 to 6:1.
[0009] According to the invention, the thrusting mechanism includes an axial perturbation arrangement having: (i) a
motor electrically connected to the power supply; and (ii) an urging mechanism, associated with, and driven by, the
motor, the urging mechanism adapted to exert the axial forces, wherein the urging mechanism includes: a motor shaft,
disposed at least partially in a direction along the longitudinal axis, the shaft being operatively connected to, and driven
by, the motor; and a thrusting weight associated with the shaft, the urging mechanism further adapted to at least peri-
odically urge the weight along the shaft, to deliver the axial forces.
[0010] According to still further features in the described preferred embodiments, the urging mechanism further includes
a stopper or cap, adapted to receive a distal end of the shaft, the stopper or cap impinging against an inner wall of the
capsule housing.
[0011] According to still further features in the described preferred embodiments, the urging mechanism further includes
a spring associated with the motor shaft, the urging mechanism being adapted such that, in a first state, the spring is
compressed, and such that, in a second state, the spring is released against the weight, to urge the weight along the
shaft, to deliver the axial forces against the capsule housing.
[0012] According to still further features in the described preferred embodiments, the motor shaft passes through the
weight, the motor shaft has an external interrupted thread, and the weight has a threaded internal surface generally
complementary to a threading of the interrupted thread, whereby, in the first state, the external interrupted thread engages
the threaded internal surface, and in the second state, the threaded internal surface is disengaged and longitudinally
free with respect to the interrupted thread.
[0013] According to still further features in the described preferred embodiments, the motor shaft passes through the
weight, the weight being adapted to turn with the shaft, the motor shaft having an external interrupted thread, and the
weight having a threaded internal surface generally complementary to a threading of the interrupted thread, the urging
mechanism being further adapted such that in the first state, the external interrupted thread engages the threaded internal
surface to compress the spring, and in a second state, the threaded internal surface is disengaged and longitudinally
free with respect to the interrupted thread, such that the spring is released against the weight.
[0014] According to the invention, the thrusting mechanism includes a rotatably mounted eccenter, the thrusting mech-
anism being adapted to rotate the eccenter to exert the radial forces.
[0015] According to the invention, the thrusting mechanism is configured to have the active mode and a passive mode
with respect to the active mode, the active mode including a series of at least two pulses of the radial forces, wherein
the series has a first duration, the passive mode has a second duration, and wherein the second duration exceeds the
first duration.
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[0016] According to still further features in the described preferred embodiments, the first duration and the second
duration define an activation cycle, the thrusting mechanism being configured such that the activation cycle has a period
within a range of 5-60 seconds, 7-40 seconds, 8-30 seconds, 10-30 seconds, or 12-25 seconds.
[0017] According to still further features in the described preferred embodiments, the first duration and the second
duration define an activation cycle, the thrusting mechanism being configured such that the activation cycle has a period
of at least 5, at least 6, at least 7, at least 8, at least 10, at least 12, or at least 15 seconds, and/or at most 60, at most
40, at most 30, at most 25, or at most 20 seconds.
[0018] According to the invention, the thrusting mechanism is configured such that the first duration is within a range
of 1-10 seconds, 2-8 seconds, or 2.5-6 seconds.
[0019] According to still further features in the described preferred embodiments, the thrusting mechanism is configured
such that a net force exerted by the capsule on an external environment is at least 3.92 newtons (400 grams force), at
least 4.41 newtons (450 grams force), at least 4.90 newtons (500 grams force), or at least 5.88 newtons (600 grams force).
[0020] According to still further features in the described preferred embodiments, the thrusting mechanism is configured
such that the net force is an instantaneous net force of at least 7.85 newtons (800 grams force), at least 9.81 newtons
(1000 grams force), at least 11.77 newtons (1200 grams force), at least 13.73 newtons (1400 grams force), or at least
14.71 newtons (1500 grams force).
[0021] According to still further features in the described preferred embodiments, the thrusting mechanism is configured
to exert the radial forces on the housing to attain a vibrational frequency within a range of 12Hz to 80Hz.
[0022] According to still further features in the described preferred embodiments, the thrusting mechanism is configured
such that the range is 12Hz to 70Hz, 15Hz to 60Hz, 15Hz to 50Hz, 18Hz to 45Hz, or 18Hz to 40Hz.
[0023] According to still further features in the described preferred embodiments, the thrusting mechanism is configured
such that the vibrational frequency is at least 15Hz, at least 18Hz, at least 20 Hz, or at least 22Hz.
[0024] According to still further features in the described preferred embodiments, the thrusting mechanism is configured
such that the vibrational frequency is at most 75Hz, at most 70Hz, at most 60 Hz, at most 50 Hz, at most 45 Hz, or at
most 40Hz.
[0025] According to still further features in the described preferred embodiments, the axial arrangement is adapted to
exert the axial forces in opposite directions.
[0026] According to still further features in the described preferred embodiments, the axial arrangement is adapted to
deliver at least a portion of the axial forces in a knocking mode.
[0027] According to still further features in the described preferred embodiments, the thrusting mechanism has a first
individual motor for delivering the radial forces and a second individual motor for delivering the axial forces.
[0028] According to still further features in the described preferred embodiments, the first individual motor and the
second individual motor are disposed on different sides of the capsule, with respect to the axis.
[0029] According to the invention, the thrusting mechanism is adapted such that when the capsule is disposed within
the tract, and the mechanism is in the active mode, the capsule stimulates the walls of the tract.
[0030] According to still further features in the described preferred embodiments, the thrusting mechanism includes
a controller, electrically attached to the power supply, the controller adapted to control the thrusting mechanism.
[0031] According to still further features in the described preferred embodiments, the controller is physically isolated
from all motors within the housing.
[0032] According to still further features in the described preferred embodiments, the controller is physically isolated,
by at least 2mm, from all motors within the housing.
[0033] According to still further features in the described preferred embodiments, the thrusting mechanism is adapted
to exert a radial force on the housing, whereby, when the capsule is disposed within a gastrointestinal tract of a user,
and the thrusting mechanism is in the active mode, the gastrointestinal capsule induces a peristaltic wave in the walls
of the tract.
[0034] According to still further features in the described preferred embodiments, the length of the GIC is at most
28mm, at most 26mm, at most 25mm, at most 24mm, at most 22mm, at most 20mm, at most 18mm, at most 15mm, or
at most 12mm.
[0035] According to still further features in the described preferred embodiments, the weight of the GIC is at most 25
grams, at most 22 grams, at most 20 grams, at most 17 grams, at most 15 grams, at most 12 grams, or at most 10 grams.
[0036] There is also disclosed a therapeutic method for mechanically stimulating a wall of a segment of a mammalian
gastrointestinal tract of a user by means of a gastrointestinal capsule, the method including: (a) providing the gastroin-
testinal capsule; (b) administering at least one treatment session, each treatment session including: (i) delivering the
gastrointestinal capsule into the tract; and (ii) effecting activation of a thrusting mechanism of the gastrointestinal capsule
to achieve mechanical stimulation of the wall of the gastrointestinal tract.
[0037] According to still further disclosure, the at least one treatment session includes a plurality of the treatment
sessions.
[0038] According to still further disclosure, at least one of the treatment sessions is administered per week, over a



EP 2 814 376 B1

4

5

10

15

20

25

30

35

40

45

50

55

treatment period extending for at least two weeks, at least three weeks, at least four weeks, at least five weeks, at least
six weeks, or at least eight weeks.
[0039] According to still further disclosure, at least 1.5, at least 1.75, at least 2, at least 2.5, or at least 3 of the treatment
sessions is administered per week of the treatment period.
[0040] According to still further disclsoure, a frequency of the treatment sessions administered to the user is within a
range of 1.5 to 6 per week of the treatment period.
[0041] According to still further disclosure, the frequency is within a range of 1.5 to 5, 1.5 to 4, 1.5 to 3.5, 1.5 to 3, 2
to 6, 2 to 5, 2 to 4, 2 to 3.5, or 2 to 3, per week of the treatment period.
[0042] According to still further disclosure, within each the treatment session, the activation of the thrusting mechanism
is performed for a duration effective to achieve the mechanical stimulation of the wall of the gastrointestinal tract.
[0043] According to still further disclosure, within each treatment session, the activation of the thrusting mechanism
is performed for a duration effective to increase a frequency of spontaneous bowel movements of the user.
[0044] According to still further disclosure, within each treatment session, the activation of the thrusting mechanism
is performed for a duration effective to increase a frequency of spontaneous bowel movements of the user by at least
25%, at least 50%, at least 75%, or at least 100%.
[0045] According to still further disclosure, within each treatment session, the activation of the thrusting mechanism
is performed for a duration effective to at least partially relieve a condition of constipation of the user.
[0046] According to still further disclosure, within each treatment session, the activation of the thrusting mechanism
is performed for a duration effective to completely relieve a condition of constipation of the user.
[0047] According to still further disclosure, the vibration frequency and relaxation period may be varied, within a single
treatment period, in order to prevent habituation.
[0048] According to still further disclosure, the delivering of the GIC is performed via oral insertion.
[0049] According to still further disclosure, the delivering of the GIC is performed by inserting the GIC into the tract
via a rectal opening of the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] The invention is herein described, by way of example only, with reference to the accompanying drawings. With
specific reference now to the drawings in detail, it is stressed that the particulars shown are by way of example and for
purposes of illustrative discussion of the preferred embodiments of the present invention only, and are presented in the
cause of providing what is believed to be the most useful and readily understood description of the principles and
conceptual aspects of the invention. In this regard, no attempt is made to show structural details of the invention in more
detail than is necessary for a fundamental understanding of the invention, the description taken with the drawings making
apparent to those skilled in the art how the several forms of the invention may be embodied in practice. Throughout the
drawings, like-referenced characters are used to designate like elements.
[0051] In the drawings:

FIG. 1 is a schematic exploded view of a GIC not covered by the claims;
FIG. 2A is a cut-open, perspective view of the GIC provided in FIG. 1;
FIG. 2B is a side view of the cut-open GIC of FIG. 2A;
FIG. 3A is a schematic, top view of a cut-open GIC according to some embodiments of the present invention;
FIG. 3B is a side view of the cut-open GIC of FIG. 3A;
FIG. 3C is a partial perspective view of the cut-open GIC of FIG. 3A; and
FIG. 3D is another partial view of cut-open GIC 300, showing a magnified perspective view of an external interrupted
thread of screw shaft, according to one embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0052] The principles and operation of the inventive gastrointestinal capsules, and the treatment methods utilizing
such capsules, may be better understood with reference to the drawings and the accompanying description.
[0053] Before explaining at least one embodiment of the invention in detail, it is to be understood that the invention is
not limited in its application to the details of construction and the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is capable of other embodiments or of being practiced or carried
out in various ways. Also, it is to be understood that the phraseology and terminology employed herein is for the purpose
of description and should not be regarded as limiting.
[0054] FIG. 1 is a schematic exploded view of a GIC 100. GIC 100 may include a capsule housing or shell 105 (best
seen in FIG. 2A) having complementary (e.g., male and female) components 105A, 105B. Within the capsule housing
may be disposed a thrusting mechanism that may include a motor 110 and a circuit board 122 having a CPU, micro-
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processor or controller 120. Within the capsule housing may further be disposed a power supply such as at least one
battery 140, an electrically conductive bridge such as metal bridge 130, and an insulator 138.
[0055] A cut-open, perspective view of GIC 100 is provided in FIG. 2A. Three disc-shaped batteries 140 and circuit
board 122 may be held together by metal bridge 130. Bridge 130 may be adapted to make electrical contact with a broad
face of the battery distal to circuit board 122, and may provide power to circuit board 122. Batteries 140 may also power
motor 110, e.g., via conducting wires (not shown) attached to circuit board 122.
[0056] The thrusting mechanism may be adapted to deliver to exert radial forces on capsule housing 105. In one
embodiment, motor 110 is an eccentric motor having an eccentric weight 112. As motor 110 spins in a generally normal
fashion with respect to a longitudinal axis 108 of GIC 100, radial forces are exerted on housing 105.
[0057] A side view of the cut-open GIC 100 is provided in FIG. 2B.
[0058] The inventive GIC is adapted such that, after ingestion thereof, the GIC is carried by bodily forces through the
upper and lower gastrointestinal tracts. Ultimately, the GIC may be naturally evacuated along with the stool.
[0059] The GIC may be adapted to repeatedly vibrate within the gastrointestinal walls of the user. The GIC may be
automatically activated at a predefined time following ingestion. Similarly, a timing mechanism of (or associated with)
CPU 120 may be initiated at, or prior to, ingestion.
[0060] Activation of the GIC may be set to automatically occur 2 to 12 hours, 2 to 10 hours, or 2 to 8 hours following
ingestion, and more typically, 6 to 10 hours or 6 to 8 hours following ingestion. Such a (typically pre-determined) time
delay may match the transit time in which the GIC reaches the large bowel via the upper gastrointestinal tract. The transit
time within the large bowel may be significantly longer, in the range of 2 to 5 days, depending on whether the transit
time is normal or prolonged, as in cases of constipation. In such cases, the time delay for activation may range between
6 and 24 hours.
[0061] Once activated, the inventive GICs may be adapted to agitate for at least 15 minutes, at least 30 minutes, at
least 1 hour, at least 1.5 hours, at least 2 hours, at least 2.5 hours, or at least 3 hours, including intermittent periods of
rest. Typically, the inventive GICs may be adapted to agitate for less than 8 hours, including intermittent periods of rest.
[0062] FIG. 3A is a schematic, top view of a cut-open GIC 300 according to some embodiments of the present invention.
GIC 300 may include a capsule housing or shell 305 having complementary components 305A, 305B. Within capsule
housing 305 is disposed a thrusting mechanism that includes a motor 310 and a circuit board 322 having a CPU,
microprocessor or controller 320. Within the capsule housing is further disposed a power supply such as at least one
battery 340, and an electrically conductive bridge such as metal bridge 330. An insulating barrier (shown in Figure 1)
may be disposed between battery 340 and bridge 330, to avoid short-circuiting.
[0063] As shown in FIG. 3A, two (by way of example) disc-shaped batteries 340 and circuit board 322 may be held
together by metal bridge 330. Bridge 330 makes electrical contact with a broad face of the battery distal to circuit board
322, and may provide power to circuit board 322. Batteries 340 also power motor 310, e.g., via conducting wires (not
shown) attached to circuit board 322. Microprocessor or controller 320 may be mechanically and electrically attached
to circuit board 322 by means of electrically conductive connectors 324.
[0064] As described hereinabove, the thrusting mechanism is adapted to exert eccentric or radial forces on capsule
housing 305. The motor is an eccentric motor having an eccentric weight 312. As motor 310 spins in a generally normal
fashion with respect to a longitudinal axis of GIC 300, radial forces are exerted on housing 305.
[0065] GIC 300 is equipped with an auxiliary axial perturbation arrangement such as axial perturbation arrangement
350, adapted to effect axial forces on housing 305. The axial perturbation arrangement is part of the thrusting mechanism.
In the exemplary embodiment provided in FIG. 3A, perturbation arrangement 350 includes a motor 368 that is electrically
connected to batteries 340. Motor 368 may be disposed at a distal end of GIC 300, with respect to motor 310.
[0066] Axial perturbation arrangement 350 may further include a motor screw or screw shaft such as axial motor screw
shaft 364, mechanically associated with, and driven by, motor 368, and aligned in a generally axial fashion within GIC
300, typically along, generally along, or parallel to a longitudinal axis 308 of the capsule; a spring 362, which may be
concentrically disposed on shaft 364, proximal to motor 310; a weight 360, which may be aligned in an axial fashion
within GIC 300, and which may typically be disposed between spring 362 and motor screw 364; a stopper 366, adapted
to receive a distal end (with respect to motor 310) of motor screw 364, and impinging against an inner wall 365 of capsule
housing 305.
[0067] A side view of cut-open GIC 300 is provided in FIG. 3B.
[0068] FIG. 3C is a partial view of cut-open GIC 300, showing a magnified perspective view of perturbation arrangement
350, according to one embodiment of the invention.
[0069] FIG. 3D is another partial view of cut-open GIC 300, showing a magnified perspective view of an external
interrupted thread 363 of screw shaft 364, according to one embodiment of the invention. Weight 360, which may be
generally of an annular shape, may advantageously have a threaded internal surface (not shown) that may be generally
complementary to the threading of interrupted thread 363. The interrupted portion of interrupted thread 363 may have
a twin interrupted portion on the (radially and longitudinally) opposite side of screw shaft 364.
[0070] In one exemplary mode of operation of perturbation arrangement 350, screw shaft 364, driven by motor 368,
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engages the threaded internal surface of weight 360, such that weight 360 is drawn towards spring 362, and compression
of spring 362 ensues ("State 1"). As screw shaft 364 continues to turn, the interrupted portion of interrupted thread 363
meets the threaded internal surface of weight 360, whereupon weight 360 becomes disengaged and longitudinally free
with respect to interrupted thread 365. Spring 362, disposed in a compressed position, is now free to longitudinally
extend ("State 2"), forcefully urging weight 360 towards stopper 366, and thereby axially impacting capsule housing 305.
As screw shaft 364 continues to turn, screw shaft 364 again engages the threaded internal surface of weight 360,
whereby perturbation arrangement 350 again reassumes State 1.
[0071] We have found that the ratio of the radial forces exerted to the axial forces exerted, on the housing, may be at
least 1:1, at least 1.25:1, or at least 1.5:1, and more typically, at least 2:1, at least 3:1, at least 4:1, or at least 5:1.
[0072] Without wishing to be bound by theory, the inventor believes that the radial forces provide the primary effect
of stimulating the walls of the lower gastrointestinal tract. Nonetheless, the axial forces may be useful in the locomotion
of the capsule, particularly in regions that are partially clogged or blocked by chyme. Since the power supply is limited,
a relatively high ratio of the radial forces exerted to the axial forces exerted may be critical in delivering the requisite
stimulation to the walls of the tract.
[0073] The ratio of forces may be defined as the sum of the radial forces delivered to the sum of the axial forces
delivered, over the entire time of activity of the GIC. For a GIC having a substantially repeating period, the ratio of forces
may be defined as the sum of the radial forces delivered to the sum of the axial forces delivered, over one complete period.
[0074] In one embodiment, the GIC may be introduced to the body of the user via oral insertion.
[0075] In one embodiment, the GIC may be introduced into a lower end of the large intestine via the rectal opening.
The general procedure may be similar to the introduction of a suppository. A first end of the GIC, which may have a
tapered shape, and may be lubricated, may be placed at the rectal opening and gently pushed into the rectum. The GIC
may be manually urged up the rectal tract, to a distance of several centimeters and up to about eight centimeters from
the rectal opening. Deeper insertion, to the end of the rectum distal to the rectal opening, may be achieved by means
of an insertion apparatus. Such an apparatus may include a long, smooth rod, preferably made of, or coated with, a
flexible, smooth, biocompatible substance such as silicone. At a first end of the apparatus may be disposed a securing
mechanism adapted to secure the GIC until the GIC has reached the desired position within the rectum, and a release
mechanism adapted to release the GIC, upon demand. The securing and release mechanism may include a spring.
Such an apparatus, whose structure or structures will be readily apparent to those of ordinary skill in the art, may enable
the introduction of the GIC through the rectal tract, to a position of at least 8 cm, at least 10 cm, at least 12 cm, or at
least 14 cm from the rectal opening.
[0076] In an actual capsule prototype, the capsule length was 24.2 mm, and the capsule diameter was 11.3 mm. The
shell was made of medical Makrolon® 2458, a biocompatible material. The voltage was 4.5 Volts.
[0077] Following ingestion of the capsule, the vibrating sequence begins after a predetermined amount of time (delay).
This delay (6 or 8 hours) may allow the capsule to reach the large intestine before the vibrating sequence is initiated.
[0078] The capsule may be activated by an electromagnetic signal carrying an activation code. The activation may
be confirmed, e.g., by vibration of the capsule (e.g., 3 consecutive vibrations), or by any of various visual (e.g., LED) or
audio signals, to ensure that the output (or the programming result) is identical to the requirements indicated by the
physician.
[0079] The capsule typically contains an electromechanical system that operates a mechanically controlled vibrating
mechanism adapted to induce peristaltic wave activity in the large intestine. A computerized algorithm may provide the
vibration rate and relaxation period in order to prevent habituation.
[0080] Various therapeutic modes may be pre-programmed or pre-set for the GIC. For example:

Mode A: activation delay is set to 8 hours. The vibration rate is 180 vibration cycles per hour, each cycle consisting
of 4 seconds of a vibration period and 16 seconds of a repose (relaxation) period, corresponding, on a per hour
basis, to 12 minutes of vibration periods and 48 minutes of rest intervals or periods.
Mode B: activation delay is set to 6 hours. The vibration rate is 240 vibration cycles per hour, each cycle consisting
of 4 seconds of a vibration period and 11 seconds of a repose period, corresponding, on a per hour basis, to 16
minutes of vibration periods and 44 minutes of rest intervals or periods.

[0081] To ensure that the capsule has reached the large intestine, the capsule is equipped with an activation delay
mechanism (typically having a pre-determined delay of 6-8 hours) that defines the time period between activation (and
typically, ingestion) and the initial onset of the vibrating phase.
[0082] The capsule may be advantageously activated by qualified medical personnel. In some cases, the capsule
may be activated by the user.
[0083] In some embodiments of the present invention, various dedicated GI capsules may be produced, that may be
pre-programmed according to the needs of various patients. Such embodiments may not require the transmitter and
antenna.
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[0084] In some embodiments employing programming according to the needs of the patient:

A. The capsule may be equipped with an electronic circuit, transmitter and antenna, adapted to receive an external
signal regarding the mode of activation required.
B. The capsule may be activated via a dedicated base unit. The base unit may include an electronic circuit, a power
supply (batteries), software and a socket adapted to receive the capsule. The base unit has various programming
modes that enable the medical personnel to select the appropriate one according to the specific needs of the
patient/user, e.g., according to the severity of the constipation (e.g., Rome II, Rome III, etc.).
C. The activation of the capsule with the selected mode of operation is performed by the dedicated base unit, which
may transmit to the capsule the programmed mode, by a simple push of a button on the base unit.
D. The capsule will signal that it received the mode of work chosen, and after the signal, it is activated and ready
to be swallowed.

EXAMPLES

[0085] Reference is now made to the following examples, which together with the above descriptions, illustrate the
invention in a non-limiting fashion.

EXAMPLE 1

[0086] Clinical trials on patients were performed using the GIC described with reference to Figures 3 and 4. A synopsis
of the study protocol is provided in Appendix I.
[0087] After an initial, two-week baseline period, in which the number of spontaneous bowel movements was recorded,
the GIC was administered about twice per week for a period of close to 7 weeks.
[0088] The activation delay of the capsules was set to 8 hours. The vibration rate was 180 vibration cycles per hour,
each cycle consisting of 4 seconds of a vibration period and 16 seconds of a repose period. The vibration frequency
was about 27Hz. The average force exerted by the vibrations was 0.63 newtons (64 gf), while the maximal (instantaneous)
force exerted was about 1.73 newtons (176 gf).
[0089] Following the activation delay, the therapeutic treatment was conducted for about 2-2.5 hours.
[0090] Efficacy was assessed by the increase in spontaneous bowel movement per week during the 7 weeks of
treatment, as compared to a two-week baseline period. The efficacy assessment was performed for the Per Protocol
population.
[0091] An increase in the mean number of spontaneous bowel movements per week was observed (see Table 1).
This increase was found to be statistically significant (Mean increase=1.7, Standard deviation=1.1, p<0.001).
[0092] Following the study, the status of the patients was monitored for a period of 6 months. With regard to constipation,
it was found that after this six-month period, over 40% of the patients continued to enjoy an improved situation, while
the situation of about 90% of the patients was better or unchanged.

TABLE 1

Patient No. 2 week baseline Treatment period Change Change (%)

1 2.5 5.4 2.9 116%

2 2.0 2.3 0.3 15%

3 1.0 3.4 2.4 240%

4 2.0 4.5 2.5 125%

5 2.5 3.5 1.0 40%

6 2.5 2.3 -0.2 -8%

7 1.5 3.5 2.0 133%

8 2.5 2.6 0.1 4%

9 4.0 6.3 2.3 57%

10 2.0 2.6 0.6 30%

11 3.0 5.4 2.4 80%

12 2.5 5.0 2.5 100%



EP 2 814 376 B1

8

5

10

15

20

25

30

35

40

45

50

55

[0093] The GICs of the present invention are effective in treating various levels of constipation, including Rome I,
Rome II and Rome III levels. The GICs of the present invention may be effective in treating more serious levels of
constipation, including Rome IV, Rome V and Rome VI levels.
[0094] The GICs of the present invention have been found to be effective in relieving constipation accompanied by
abdominal pain.
[0095] According to the Rome III criteria for constipation, by way of example, a patient must have experienced at least
2 of the following symptoms over the preceding 3 months:

• Fewer than 3 bowel movements per week
• Straining
• Lumpy or hard stools
• Sensation of anorectal obstruction
• Sensation of incomplete defecation
• Manual maneuvering required to defecate.

[0096] Thus, according to one aspect of the present invention there is provided a method for mechanically stimulating

(continued)

Patient No. 2 week baseline Treatment period Change Change (%)

13 2.0 4.4 2.4 120%

14 2.0 4.8 2.8 140%

TABLE 2A

Patients status after 6 months N %

Worse or No change 6 54.5

Better 5 45.5

TABLE 2B

Value

Proportion 0.455

95% Lower Conf Limit 0.167

95% Upper Conf Limit 0.766

TABLE 3A

Patients status after 6 months N %

Worse 1 9.1

Better or No change 10 90.9

TABLE 3B

Value

Proportion 0.909

95% Lower Conf Limit 0.587

95% Upper Conf Limit 0.998
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a wall of a segment of a mammalian gastrointestinal tract of a user by means of a gastrointestinal capsule, the method
including the steps of: (a) providing at least one capsule (preferably any one of the capsules disclosed herein); and (b)
administering at least one treatment session, each treatment session including: (i) delivering the gastrointestinal capsule
into the tract; and (ii) effecting activation of a thrusting mechanism of the gastrointestinal capsule to achieve mechanical
stimulation of the wall of the gastrointestinal tract.
[0097] The at least one treatment session may advantageously include a plurality of treatment sessions. Typically, at
least one of the treatment sessions is administered per week, over a treatment period extending for at least two weeks,
at least three weeks, at least four weeks, at least five weeks, at least six weeks, or at least eight weeks. At least 1.5, at
least 1.75, at least 2, at least 2.5, or at least 3 of the treatment sessions may be administered per week of the treatment
period.
[0098] In some embodiments, the frequency of the treatment sessions administered to the user is within a range of
1.5 to 6 per week of the treatment period.
[0099] In some embodiments, the frequency is within a range of 1.5 to 5, 1.5 to 4, 1.5 to 3.5, 1.5 to 3, 2 to 6, 2 to 5, 2
to 4, 2 to 3.5, or 2 to 3, per week of the treatment period.
[0100] In some embodiments, within each treatment session, the activation of the thrusting mechanism is performed
for a duration effective to achieve mechanical stimulation of the wall of the gastrointestinal tract.
[0101] In some embodiments, within each treatment session, the activation of the thrusting mechanism is performed
for a duration effective to increase a frequency of spontaneous bowel movements of the user.
[0102] In some embodiments, within each treatment session, the activation of the thrusting mechanism is performed
for a duration effective to increase a frequency of spontaneous bowel movements of the user by at least 25%, at least
50%, at least 75%, or at least 100%.
[0103] In some embodiments, within each treatment session, the activation of the thrusting mechanism is performed
is performed for a duration effective to at least partially relieve a condition of constipation of the user.
[0104] In some embodiments, within each treatment session, the activation of the thrusting mechanism is performed
for a duration effective to completely relieve a condition of constipation of the user.
[0105] The gastrointestinal capsule includes a housing; a thrusting mechanism, disposed within the housing, having
an active mode and a mode that is passive with respect to the active mode. The thrusting mechanism may be adapted
to exert a radial force on the housing, whereby, when the capsule is disposed within a gastrointestinal tract of a user,
and the mechanism is in the active mode, the gastrointestinal capsule stimulates the walls of the tract. This active mode
includes a series of at least two pulses of such radial force, the series characterized by a first duration. The passive
mode is characterized by a second duration that exceeds the first duration.
[0106] We have found that for a GIC activation cycle defined by the active mode followed by the passive mode (or,
the series of pulses of radial force immediately followed by the second duration of the passive mode), the period of the
activation cycle may advantageously be within a range of 5-60 seconds.
[0107] According to some embodiments of the invention, the activation cycle period may be at least 5, at least 6, at
least 7, at least 8, at least 10, at least 12, or at least 15, seconds.
[0108] According to some embodiments of the invention, the activation cycle period may be at most 60, at most 40,
at most 30, at most 25, or at most 20 seconds.
[0109] According to the invention, the first duration of the active mode of the activation cycle period is within a range
of 1-10 seconds, within a range of 2-8 seconds, or within a range of 2.5-6 seconds.
[0110] According to some embodiments of the invention, the thrusting mechanism of the capsule is designed and
adapted to produce a vibrational frequency within a range of 12Hz to 80Hz, within a range of 12Hz to 70Hz, within a
range of 15Hz to 60Hz, within a range of 15Hz to 50Hz, or within a range of 18Hz to 45Hz. We have found that within
these narrow ranges of vibrational frequencies, the GIC exhibits superior performance in treating gastrointestinal disor-
ders, and more particularly, constipation and the like.
[0111] We have further discovered that the magnitude of the net force exerted by the capsule on its surroundings
within the gastrointestinal tract may be pivotal in the efficacy of the GIC. According to an embodiment of the present
invention, the magnitude of the net force on an environment external to the GIC may be at least 3.92 newtons (400
grams force), at least 4.41 newtons (450 grams force), at least 4.90 newtons (500 grams force), or at least 5.88 newtons
(600 grams force).
[0112] It will be appreciated that certain features of the invention, which are, for clarity, described in the context of
separate embodiments, may also be provided in combination in a single embodiment. Conversely, various features of
the invention, which are, for brevity, described in the context of a single embodiment, may also be provided separately
or in any suitable sub-combination.
[0113] Although the invention has been described in conjunction with specific embodiments thereof, it is evident that
many modifications will be apparent to those skilled in the art. Accordingly, it is intended to embrace all such modifications
that fall within the scope of the appended claims. In addition, citation or identification of any reference in this application
shall not be construed as an admission that such reference is available as prior art to the present invention.
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APPENDIX I

Study Protocol-synopsis

Project: Safety Evaluation of the Vibrating Capsule in Aiding Relieving Constipated Individuals.

[0114] Please note: this protocol includes Phase I study on healthy volunteers and Phase II study on consti-
pated individuals

CLINICAL STUDY PROTOCOL SYNOPSIS

[0115]

General information:

Sponsor: Vibrant Ltd., 20 Hamagshimim St., Petach Tikva, Israel.

Title: Safety Evaluation of the Vibrating capsule in Aiding Reliving Constipated Individuals.

The device: The vibrating capsule is designed to induce mechanically a normal peristaltic wave in the large 
intestine, thus aiding in relieving constipated patients. Constipation relief is achieved by the 
capsule’s vibrations impinging and pressing on the gastrointestinal wall, consequently inducing 
natural peristaltic activity which pushes the stool out giving relief to the patient.

Phase I Study:

Phase I study design: Prospective, Treatment, Open Label, Single Group Assignment, Safety Study.

Phase I reference therapy No reference therapy

Phase I number of patients: Six (6) healthy volunteers

Phase I patients: Healthy volunteers

Phase I timing: One week recruiting with 1 week study period

Phase I study objective: Phase I will assess the safety of the vibrating capsule in healthy volunteers.

Phase I primary endpoint: • Safety:
Safety will be assessed descriptively by summarizing AEs, SAEs, vital sign 
measurements, and ECG measurements.

Phase I secondary 
endpoint:

• Tolerability
Comfort and tolerability will be assessed by the volunteer. Tolerability evaluation will 
include: distention/bloating and abdominal discomfort/pain recording.

Phase I inclusion criteria: • Patients age 18-60 years
• Ability of subject to understand character and individual consequences of clinical 

trial
• Written informed consent must be available before enrollment in the trial

Phase I Study

• For women with childbearing potential, adequate contraception

•
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(continued)

Phase I Study

Phase I study design and 
procedures:

The study will assess the safety of the vibrating capsule in healthy volunteers. Study 
period is approx. 1 week. Subjects who are candidates for this study will be recruited 
for trial participation.
Suitable subjects will be screened for study eligibility according to the inclusion and 
exclusion criteria. Subjects meeting the eligibility requirements will be asked to 
participate in the study.
After consenting, subject demographic and medical information will be recorded on 
the appropriate CRF.
During the Baseline visit study, subjects will be evaluated for eligibility and undergo 
physical examination, vital sign measurements, ECG measurements and blood tests.
Subjects will be asked to take 1 vibrating capsule by the study personnel and the 
subjects will be followed for 7 days on their normal bowel movement and extraction 
of the capsule will be confirmed.
In case were the capsule was not extracted after 21 days, the subject will be given 
a rescue by enema.
All subject adverse events (whether device related or not) will be recorded during 
the course of the study. All serious adverse events will be reported immediately 
(within 24 hours) to the study sponsor/monitor and to the Ethics Committee.

Phase II Study:

Phase II study 
design:

Prospective, Cross Over, Treatment, Self Controlled, Non-Randomized, Open Label, Single 
Group Assignment, Safety Study.

Phase II reference 
therapy

The control group is the patients themselves. The patients will NOT be taken OFF their regular 
anti constipation treatments for the entire study duration. During the 2 weeks base line (before 
the study) patients will not receive any drug, in order to assess the efficacy of the Vibrant 
capsule - by itself, during the whole trial.

Phase II number of 
patients:

Up to 26 patients

Phase II patients: Patients With Chronic Constipation or Irritable Bowel Syndrome With Constipation

Phase II duration: 4 weeks recruiting with 12 weeks study period

Phase II study 
objective:

The study will assess the safety of the vibrating capsule in providing and aiding for constipation 
relief to eligible individuals who did not have satisfactory improvement of their irritable bowel 
syndrome with constipation (IBS-C) or chronic idiopathic constipation (CIC) symptoms with 
other available treatment(s).

Phase II primary 
endpoint:

• Safety:
Safety will be assessed descriptively by summarizing AEs, clinical laboratory test results, vital 
sign measurements, and ECG measurements.

Phase II 
secondary 
endpoint:

• Efficacy:
Efficacy will be assessed by increase of more than one complete spontaneous bowel movement 
per week during the 7.5 weeks of treatment compared to 2 weeks baseline.
During the 2 weeks base line (before the study) patients will not receive any drug, in order to 
assess the efficacy of the Vibrant capsule - by itself, during the whole trial.

• Tolerability
Comfort and tolerability will be assessed by the patient. Tolerability evaluation will include: 
assessment of bowel habits, constipation, distention/bloating, abdominal discomfort/pain, 
patients assessment of impact of constipation on quality of life.
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Claims

1. A gastrointestinal capsule (GIC) (300) comprising:

(a) a capsule housing (305) having a longitudinal axis (308);
(b) a thrusting mechanism, disposed within said housing (305), said thrusting mechanism including:

(i) a rotatably mounted eccentric weight (312), said thrusting mechanism adapted to rotate said eccentric
weight to exert radial forces on said housing (305), in a radial direction with respect to said axis (308); and
(ii) an axial perturbation arrangement (350) having:

a motor (368); and
an urging mechanism, associated with, and driven by, said motor, said urging mechanism adapted to
exert axial forces to said capsule housing (305) in an axial direction with respect to said axis (308),
said urging mechanism including:

a motor shaft (364), disposed at least partially in a direction along said longitudinal axis (308), said
shaft (354) operatively connected to, and driven by, said motor (368); and
a thrusting weight (360) associated with said shaft (364),
said urging mechanism further adapted to a least periodically urge said thrusting weight (360)
along said shaft (354), to deliver axial forces;

(continued)

Phase II Study:

Phase II inclusion 
criteria:

• Patients age 18-70 years
• Patients with IBS-C according to the Rome III criteria, OR Patients with Chronic Idiopathic 

Constipation according to the Rome III criteria.
• Patients that have 1-3 bowel movements per week.
• Patients who did not have satisfactory symptom improvement of their symptoms with other 

available treatment(s).
• Colonoscopy performed in the past 5 years prior to study participation, unless the patients 

are <50 years old and without any overt symptoms of underlying pathology
• Ability of subject to understand character and individual consequences of clinical trial
• Written informed consent must be available before enrollment in the trial
• For women with childbearing potential, adequate contraception

•

Phase II study 
design and 
procedures:

This will be a Prospective, Cross- Over Treatment, Non-Randomized, Open Label, Single 
Group Assignment, Safety Study. During the first 2 weeks patient will stop using their common 
medication regime to establish a controlled study. Then all suitable patients will be requested 
to use Vibrant capsule 2-3 times per week, as a sole treatment method.. During clinical visits 
the physician/ study nurse will activate the first capsule and it will be administrated to the 
patient. The patient will be followed for additional week to eliminate safety concerns. The study 
nurse will visit the patient’s home twice a week. During the bi weekly visits a capsule will be 
activated by the study nurse and administered. Prior capsule extraction will be verified by stool 
collection kit. During these visits, satisfactory symptom improvement will be assessed by the 
patient.
In the baseline visit and final clinical visit the following testing will be completed: clinical 
evaluation, vital sign measurements, ECG measurements, blood tests. Patient will fill in ROME 
III questionnaire. [ROME III means-2-3 spontaneous bowel movement per week]. The study 
nurse will visit the patients twice a week for 7.5 week or so and will administer the investigational 
device. The patient will be interviewed by the physician once a week or when required.
Patients will be followed for additional 10 days after the last capsule intake.
Study duration is approximately 12 weeks.
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such that, when the capsule (300) is disposed within a gastrointestinal tract of a user, and said
mechanism is in an active mode, the gastrointestinal capsule (300) exerts forces in a direction of
walls of said tract; and

(c) a power supply (340) adapted to power said thrusting mechanism,

wherein a ratio of said radial forces to said axial forces, on said housing (305), by said thrusting mechanism, is at
least 1:1, at least 1.25:1, at least 1.5:1, at least 2:1, at least 3:1, at least 4:1, or at least 5:1
said thrusting mechanism configured to have said active mode and a passive mode with respect to said active mode,
said active mode including a series of at least two pulses of said radial forces, said series having a first duration,
said passive mode having a second duration, said second duration exceeding said first duration
said thrusting mechanism configured such that said first duration is within a range of 1-10 seconds, 2-8 seconds,
or 2.5-6 seconds.

2. The GIC of claim 1, said ratio being at most 20:1, at most 12:1, at most 10:1, at most 8:1, at most 7:1, or at most
6:1 or said ratio being within a range of 1:1 to 15:1, 2.5:1 to 15:1, 2.5:1 to 10:1, 2.5:1 to 8:1, or 2.5:1 to 6:1.

3. The GIC (300) of any one of claims 1 to 2,
said urging mechanism further including a stopper (366) or cap, adapted to receive a distal end of said shaft (364),
said stopper or cap (366) impinging against an inner wall (365) of said capsule housing (305),
said urging mechanism further including a spring (362) associated with said motor shaft (364), said urging mechanism
adapted such that, in a first state, said spring is compressed, and such that, in a second state, said spring (362) is
released against said thrusting weight (360), to urge said thrusting weight (360) along said shaft (364), to deliver
said axial forces against said capsule housing (305).

4. The GIC of claim 3, said motor shaft (364) passing through said thrusting weight (360), said motor shaft (364) having
an external interrupted thread (363), and said thrusting weight (360) having a threaded internal surface generally
complementary to a threading of said interrupted thread, whereby, in said first state, said external interrupted thread
engages said threaded internal surface, and in said second state, said threaded internal surface is disengaged and
longitudinally free with respect to said interrupted thread,
wherein optionally said weight is adapted to turn with said shaft and said urging mechanism is further adapted such
that in said first state said external thread engages said threaded internal surface to compress said spring and in
said second state said threaded internal surface is disengaged and longitudinal free with respect to said interrupted
thread such that said spring is released against said weight.

5. The GIC of any one of claims 1 to 4, said first duration and said second duration defining an activation cycle, said
thrusting mechanism configured such that said activation cycle has a period within a range of 5-60 seconds, 7-40
seconds, 8-30 seconds, 10-30 seconds, or 12-25 seconds.

6. The GIC of any one of claims 1 to 5, said first duration and said second duration defining an activation cycle, said
thrusting mechanism configured such that said activation cycle has a period of at least 5, at least 6, at least 7, at
least 8, at least 10, at least 12, or at least 15 seconds, and/or at most 60, at most 40, at most 30, at most 25, or at
most 20 seconds.

7. The GIC of any one of claims 1 to 6, said thrusting mechanism configured such that a net force exerted by the
capsule on an external environment is at least 3.92 newtons (400 grams force), at least 4.41 newtons (450 grams
force), at least 4.90 newtons (500 grams force), or at least 5.88 newtons (600 grams force).

8. The GIC of claim 7, said thrusting mechanism configured such that said net force is an instantaneous net force of
at least 7.85 newtons (800 grams force), at least 9.81 newtons (1000 grams force), at least 11.77 newtons (1200
grams force), at least 13.73 newtons (1400 grams force), or at least 14.71 newtons (1500 grams force).

9. The GIC of any one of claims 1 to 8, said thrusting mechanism configured to exert said radial forces on said housing
to attain a vibrational frequency within a range of 12Hz to 80Hz.

10. The GIC of claim 9, said thrusting mechanism configured such that said range is, 12Hz to 70Hz, 15Hz to 60Hz,
15Hz to 50Hz, 18Hz to 45Hz, or 18Hz to 40Hz.
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11. The GIC of claim 9, said thrusting mechanism configured such that said vibrational frequency is at least 15Hz, at
least 18Hz, at least 20 Hz, or at least 22Hz.

12. The GIC of claim 11, said thrusting mechanism configured such that said vibrational frequency is at most 75Hz, at
most 70Hz, at most 60 Hz, at most 50 Hz, at most 45 Hz, or at most 40Hz.

13. The GIC of any one of claims 1 to 12, said thrusting mechanism having a first individual motor (310) for delivering
said radial forces and a second individual motor (368) for delivering said axial forces,
said first individual motor and said second individual motor disposed on different sides of the capsule, with respect
to said axis.

14. The GIC of any one of claims 1 to 13, said thrusting mechanism including a controller (320), electrically attached to
said power supply, said controller adapted to control said thrusting mechanism, said controller being physically
isolated, optionally by at least 2mm, from all motors within said housing.

Patentansprüche

1. Gastrointestinalkapsel (GIC) (300), umfassend:

(a) ein Kapselgehäuse (305) mit einer Längsachse (308);
(b) einen Vorschubmechanismus, der sich in dem Gehäuse (305) befindet, wobei der Vorschubmechanismus
folgendes aufweist:

(i) ein drehbar angebrachtes exzentrisches Gewicht (312), wobei der Vorschubmechanismus das exzent-
rische Gewicht drehen kann, um Radialkräfte in eine radiale Richtung in Bezug auf die Achse (308) auf
das Gehäuse (305) auszuüben; und
(ii) eine axiale Perturbationsanordnung (350), mit:

einem Motor (368); und
einem Druckmechanismus, der dem Motor zugeordnet ist und durch diesen angetrieben wird, wobei
der Druckmechanismus in eine axiale Richtung in Bezug auf die Achse (308) Axialkräfte auf das Kap-
selgehäuse (305) ausüben kann, wobei der Druckmechanismus folgendes aufweist:

eine Motorwelle (364), die wenigstens teilweise in eine Richtung entlang der Längsachse (308)
angeordnet ist, wobei die Welle (354) betriebsfähig mit dem Motor (368) verbunden ist und durch
diesen angetrieben wird; und
ein Vorschubgewicht (360), das der Welle (364) zugeordnet ist, wobei der Druckmechanismus
ferner wenigstens periodisch das Vorschubgewicht (360) entlang der Welle (354) drücken kann,
um Axialkräfte bereitzustellen;
so dass, wenn sich die Kapsel (300) in einem Magen-Darm-Trakt eines Benutzers befindet, und
wenn sich der Mechanismus in einem aktiven Modus befindet, die Gastrointestinalkapsel (300)
Kräfte in Richtung der Wände des Trakts ausübt; und

(c) eine Energieversorgung (340), welche den Vorschubmechanismus betreiben kann, wobei ein Verhältnis der
Radialkräfte zu den Axialkräften durch den Vorschubmechanismus auf das Gehäuse (305) mindestens 1:1,
mindestens 1,25:1, mindestens 1,5:1, mindestens 2:1, mindestens 3:1, mindestens 4:1 oder mindestens 5:1
beträgt;

wobei der Vorschubmechanismus so gestaltet ist, dass er den aktiven Modus und einen passiven Modus in Bezug
auf den aktiven Modus aufweist, wobei der aktive Modus eine Reihe von mindestens zwei Impulsen der Radialkräfte
aufweist, wobei die Reihe eine erste Dauer aufweist,
wobei der passive Modus eine zweite Dauer aufweist, wobei die zweite Dauer die erste Dauer überschreitet;
wobei der Vorschubmechanismus so gestaltet ist, dass die erste Dauer in einem Bereich von 1 bis 10 Sekunden,
2 bis 8 Sekunden oder 2,5 bis 6 Sekunden liegt.

2. GIC nach Anspruch 1, wobei das Verhältnis höchstens 20:1, höchstens 12:1, höchstens 10:1, höchstens 8:1, höchs-
tens 7:1 oder höchstens 6:1 beträgt, oder wobei das Verhältnis in einem Bereich von 1:1 bis 15:1, von 2,5:1 bis
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15:1, von 2,5:1 bis 10:1, von 2,5:1 bis 8:1 oder von 2,5:1 bis 6:1 liegt.

3. GIC (300) nach Anspruch 1 oder 2,
wobei der Druckmechanismus ferner eine Stopper (366) oder eine Kappe aufweist, der bzw. die ein distales Ende
der Welle (364) aufnehmen kann, wobei der Stopper oder die Kappe (366) auf eine Innenwand (365) des Kapsel-
gehäuses (305) auftrifft;
wobei der Druckmechanismus ferner eine Feder (362) aufweist, die der Motorwelle (364) zugeordnet ist, wobei der
Druckmechanismus ferner so gestaltet ist, dass die Feder in einem ersten Zustand zusammengedrückt wird, und
dass in einem zweiten Zustand die Feder (362) gegen das Vorschubgewicht (360) gelöst wird, um das Vorschub-
gewicht (360) entlang der Welle (364) zu drücken, um die Axialkräfte an das Kapselgehäuse (305) bereitzustellen.

4. GIC nach Anspruch 3, wobei die Motorwelle (364) durch das Vorschubgewicht (360) tritt;
wobei die Motorwelle (364) ein äußeres unterbrochenes Gewinde (363) aufweist, und wobei das Vorschubgewicht
(360) eine Innenoberfläche mit Gewinde aufweist, das allgemein komplementär zu einem Gewinde des unterbro-
chenen Gewindes, wobei in dem ersten Zustand das äußere unterbrochene Gewinde mit der Innenoberfläche mit
Gewinde eingreift, und wobei in dem zweiten Zustand die Innenoberfläche mit Gewinde ausgerückt ist und longi-
tudinal in Bezug auf das unterbrochene Gewinde frei ist;
wobei sich das Gewicht optional mit dem Schaft drehen kann, und wobei der Druckmechanismus ferner so gestaltet
ist, dass das äußere Gewinde in dem ersten Zustand mit der Innenoberfläche mit Gewinde eingreift, um die Feder
zusammenzudrücken, und wobei die Innenoberfläche mit Gewinde in dem zweiten Zustand ausgerückt ist und
longitudinal frei in Bezug auf das unterbrochene Gewinde, so dass die Feder gegen das Gewicht gelöst wird.

5. GIC nach einem der Ansprüche 1 bis 4, wobei die erste Dauer und die zweite Dauer einen Aktivierungszyklus
definieren, wobei der Vorschubmechanismus so gestaltet ist, dass der Aktivierungszyklus eine Dauer in einem
Bereich von 5 bis 60 Sekunden, von 7 bis 40 Sekunden, von 8 bis 30 Sekunden, von 10 bis 30 Sekunden oder von
12 bis 25 Sekunden aufweist.

6. GIC nach einem der Ansprüche 1 bis 5, wobei die erste Dauer und die zweite Dauer einen Aktivierungszyklus
definieren, wobei der Vorschubmechanismus so gestaltet ist, dass der Aktivierungszyklus eine Dauer von mindes-
tens 5 Sekunden, von mindestens 6, Sekunden, von mindestens 7 Sekunden, von mindestens 8 Sekunden, von
mindestens 10 Sekunden, von mindestens 12 Sekunden oder von mindestens 15 Sekunden aufweist, und/oder von
höchstens 60 Sekunden, von höchstens 40 Sekunden, von höchstens 30 Sekunden, von höchstens 25 Sekunden
oder von höchstens 20 Sekunden.

7. GIC nach einem der Ansprüche 1 bis 6, wobei der Vorschubmechanismus ferner so gestaltet ist, dass eine durch
die Kapsel auf eine äußere Umgebung ausgeübte Nettokraft mindestens 3,92 Newton (400 Gramm Kraft), mindes-
tens 4,41 Newton (450 Gramm Kraft), mindestens 4,90 Newton (500 Gramm Kraft) oder mindestens 5,88 Newton
(600 Gramm Kraft) beträgt.

8. GIC nach Anspruch 7, wobei der Vorschubmechanismus so gestaltet ist, dass die Nettokraft eine momentane
Nettokraft ist, die mindestens 7,85 Newton (800 Gramm Kraft), mindestens 9,81 Newton (1000 Gramm Kraft),
mindestens 11,77 Newton (1200 Gramm Kraft), mindestens 13,73 Newton (1400 Gramm Kraft) oder mindestens
14,71 Newton (1500 Gramm Kraft) beträgt.

9. GIC nach einem der Ansprüche 1 bis 8, wobei der Vorschubmechanismus so gestaltet ist, dass er die Radialkräfte
auf das Gehäuse ausübt, um eine Schwingungsfrequenz in einem Bereich von 12 Hz bis 80 Hz zu erreichen.

10. GIC nach Anspruch 9, wobei der Vorschubmechanismus so gestaltet ist, dass der Bereich 12 Hz bis 70 Hz, 15 Hz
bis 60 Hz, 15 Hz bis 50 Hz, 18 Hz bis 45 Hz oder 18 Hz bis 40 Hz beträgt.

11. GIC nach Anspruch 9, wobei der Vorschubmechanismus so gestaltet ist, dass die Schwingungsfrequenz mindestens
15 Hz, mindestens 18 Hz, mindestens 20 Hz oder mindestens 22 Hz beträgt.

12. GIC nach Anspruch 11, wobei der Vorschubmechanismus so gestaltet ist, dass die Schwingungsfrequenz höchstens
75 Hz, höchstens 70 Hz, höchstens 60 Hz, höchstens 50 Hz, höchstens 45 Hz oder höchstens 40 Hz beträgt.

13. GIC nach einem der Ansprüche 1 bis 12, wobei der Vorschubmechanismus einen ersten individuellen Motor (310)
für die Bereitstellung der Radialkräfte und einen zweiten individuellen Motor (368) für die Bereitstellung der Axialkräfte
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aufweist;
wobei der erste individuelle Motor und der zweite individuelle Motor in Bezug auf die Achse auf verschiedenen
Seiten der Kapsel angeordnet sind.

14. GIC nach einem der Ansprüche 1 bis 13, wobei der Vorschubmechanismus eine Steuereinheit (320) aufweist, die
elektrisch an der Energieversorgung angebracht ist, wobei die Steuereinheit den Vorschubmechanismus steuern
kann, wobei die Steuereinheit von allen Motoren in dem Gehäuse physisch isoliert ist, optional um mindestens 2 mm.

Revendications

1. Une capsule gastro-intestinale (GIC) (300) comprenant :

(a) un boîtier de capsule (305) ayant un axe longitudinal (308) ;
(b) un mécanisme de poussée, disposé à l’intérieur dudit boîtier (305), ledit mécanisme de poussée comprenant :

(i) un poids excentrique (312) monté de manière rotative, ledit mécanisme de poussée étant conçu pour
faire tourner ledit poids excentrique afin d’exercer des forces radiales sur ledit boîtier (305), dans une
direction radiale par rapport audit axe (308) ; et
(ii) un dispositif de perturbation axiale (350) ayant :

un moteur (368) ; et
un mécanisme de sollicitation, associé à, et entraîné par, ledit moteur, ledit mécanisme de sollicitation
étant conçu pour exercer des forces axiales sur ledit boîtier de capsule (305) dans une direction axiale
par rapport audit axe (308), ledit mécanisme de sollicitation comprenant :

un arbre de moteur (364), disposé au moins partiellement dans une direction le long dudit axe
longitudinal (308), ledit arbre (354) étant relié de manière opérationnelle audit moteur (368) et
entraîné par celui-ci ; et
un poids de poussée (360) associé audit arbre (364), ledit mécanisme de sollicitation étant en
outre conçu pour solliciter au moins périodiquement ledit poids de poussée (360) le long dudit
arbre (354), pour délivrer des forces axiales ; de sorte que, lorsque la capsule (300) est disposée
dans un tractus gastro-intestinal d’un utilisateur, et que ledit mécanisme est dans un mode actif,
la capsule gastro-intestinale (300) exerce des forces dans une direction de parois dudit tractus ; et

(c) une alimentation électrique (340) conçue pour alimenter ledit mécanisme de poussée, un rapport desdites
forces radiales auxdites forces axiales, sur ledit boîtier (305), par ledit mécanisme de poussée, étant d’au moins
1:1, d’au moins 1,25:1, d’au moins 1,5:1, d’au moins 2:1, d’au moins 3:1, d’au moins 4:1 ou d’au moins 5:1 ;

ledit mécanisme de poussée étant conçu pour avoir ledit mode actif et un mode passif par rapport audit mode actif,
ledit mode actif comprenant une série d’au moins deux impulsions desdites forces radiales, ladite série ayant une
première durée, ledit mode passif ayant une seconde durée, ladite seconde durée dépassant ladite première durée ;
ledit mécanisme de poussée étant conçu de sorte que ladite première durée se situe dans une plage de 1 à 10
secondes, de 2 à 8 secondes ou de 2,5 à 6 secondes.

2. GIC selon la revendication 1, ledit rapport étant au maximum de 20:1, au maximum de 12:1, au maximum de 10:1,
au maximum de 8:1, au maximum de 7:1, ou au maximum de 6:1 ou ledit rapport étant dans une plage de 1:1 à
15:1, de 2,5:1 à 15:1, de 2,5:1 à 10:1, de 2,5:1 à 8:1, ou de 2,5:1 à 6:1.

3. GIC (300) selon l’une quelconque des revendications 1 à 2,
ledit mécanisme de sollicitation comprenant en outre un bouchon (366) ou capuchon, conçu pour recevoir une
extrémité distale dudit arbre (364), ledit bouchon ou capuchon (366) venant en contact avec une paroi intérieure
(365) dudit boîtier de capsule (305),
ledit mécanisme de sollicitation comprenant en outre un ressort (362) associé audit arbre de moteur (364), ledit
mécanisme de sollicitation étant conçu de sorte que, dans un premier état, ledit ressort soit comprimé, et de sorte
que, dans un second état, ledit ressort (362) soit relâché contre ledit poids de poussée (360), pour solliciter ledit
poids de poussée (360) le long dudit arbre (364), pour délivrer lesdites forces axiales contre ledit boîtier de capsule
(305).
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4. GIC selon la revendication 3, ledit arbre de moteur (364) passant à travers ledit poids de poussée (360),
ledit arbre de moteur (364) ayant un filetage interrompu extérieur (363), et ledit poids de poussée (360) ayant une
surface interne filetée généralement complémentaire d’un filet dudit filetage interrompu, de sorte que, dans ledit
premier état, ledit filetage interrompu externe vienne en prise avec ladite surface interne filetée, et dans ledit second
état, ladite surface interne filetée soit séparée et libre longitudinalement par rapport audit filetage interrompu,
éventuellement, ledit poids étant conçu pour tourner avec ledit arbre et ledit mécanisme de sollicitation étant en
outre conçu de sorte que, dans ledit premier état, ledit filetage externe vienne en prise dans ladite surface interne
filetée pour comprimer ledit ressort et dans ledit second état, ladite surface interne filetée soit séparée et libre
longitudinalement par rapport audit filetage interrompu de sorte que ledit ressort soit relâché contre ledit poids.

5. GIC selon l’une quelconque des revendications 1 à 4, ladite première durée et ladite seconde durée définissant un
cycle d’activation, ledit mécanisme de poussée étant conçu de sorte que ledit cycle d’activation ait une période
comprise dans une plage de 5 à 60 secondes, de 7 à 40 secondes, de 8 à 30 secondes, de 10 à 30 secondes ou
de 12 à 25 secondes.

6. GIC selon l’une quelconque des revendications 1 à 5, ladite première durée et ladite seconde durée définissant un
cycle d’activation, ledit mécanisme de poussée étant conçu de sorte que ledit cycle d’activation ait une période d’au
moins 5, d’au moins 6, d’au moins 7, d’au moins 8, d’au moins 10, d’au moins 12, ou d’au moins 15 secondes, et/ou
d’au plus 60, d’au plus 40, d’au plus 30, d’au plus 25, ou d’au plus 20 secondes.

7. GIC selon l’une quelconque des revendications 1 à 6, ledit mécanisme de poussée étant conçu de sorte qu’une
force nette exercée par la capsule sur un environnement externe soit d’au moins 3,92 newtons (400 grammes force),
d’au moins 4,41 newtons (450 grammes force), d’au moins 4,90 newtons (500 grammes force) ou d’au moins 5,88
newtons (600 grammes force).

8. GIC selon la revendication 7, ledit mécanisme de poussée étant conçu de sorte que ladite force nette soit une force
nette instantanée d’au moins 7,85 newtons (800 grammes force), d’au moins 9,81 newtons (1000 grammes force),
d’au moins 11,77 newtons (1200 grammes force), d’au moins 13,73 newtons (1400 grammes force) ou d’au moins
14,71 newtons (1500 grammes force).

9. GIC selon l’une quelconque des revendications 1 à 8, ledit mécanisme de poussée étant conçu pour exercer lesdites
forces radiales sur ledit boîtier afin d’atteindre une fréquence de vibration dans une plage de 12 Hz à 80 Hz.

10. GIC selon la revendication 9, ledit mécanisme de poussée étant conçu de sorte que ladite plage soit de 12 Hz à 70
Hz, de 15 Hz à 60 Hz, de 15 Hz à 50 Hz, de 18 Hz à 45 Hz, ou de 18 Hz à 40 Hz.

11. GIC selon la revendication 9, ledit mécanisme de poussée étant conçu de sorte que ladite fréquence de vibration
soit d’au moins 15 Hz, d’au moins 18 Hz, d’au moins 20 Hz ou d’au moins 22 Hz.

12. GIC selon la revendication 1, ledit mécanisme de poussée étant conçu de sorte que la fréquence de vibration soit
au plus de 75 Hz, au plus de 70 Hz, au plus de 60 Hz, au plus de 50 Hz, au plus de 45 Hz ou au plus de 40 Hz.

13. GIC selon l’une quelconque des revendications 1 à 12, ledit mécanisme de poussée ayant un premier moteur
individuel (310) pour délivrer lesdites forces radiales et un second moteur individuel (368) pour délivrer lesdites
forces axiales,
ledit premier moteur individuel et ledit second moteur individuel étant disposés sur des côtés différents de la capsule,
par rapport audit axe.

14. GIC selon l’une quelconque des revendications 1 à 13, ledit mécanisme de poussée comprenant un dispositif de
commande (320), fixé électriquement à ladite alimentation électrique, ledit dispositif de commande étant conçu pour
commander ledit mécanisme de poussée, ledit dispositif de commande étant physiquement isolé, éventuellement
d’au moins 2 mm, de tous les moteurs à l’intérieur dudit boîtier.
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