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7) ABSTRACT

The invention relates to an in vivo sensing device having a
specific gravity of about 1 or a volume to weight ratio that
enables it essentially to float. In one embodiment the in vivo
sensing device consists of an image sensor system and a
buoyant body. The buoyant body, which is attached to the
sensor system or which can optionally house one or more
elements of the sensor system, keeps the sensor system
essentially floating in a body lumen liquid.
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FLOATABLE IN VIVO SENSING DEVICE AND
METHOD FOR USE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of in vivo
sensing. Specifically, the present invention relates to a
floatable in vivo sensing device that can be carried by liquid.

BACKGROUND OF THE INVENTION

[0002] In vivo sensors are non invasive tools used in
diagnosis of diverse body systems. For example, ingestible
devices may be used for sensing in vivo conditions in the
gastrointestinal (GI) tract, such as, temperature, pH or
pressure. Ingestible imaging devices can be used for imag-
ing the gastrointestinal tract. For example, a capsule com-
prising a sensor, such as an image sensor, may be ingested
and moved passively through the small intestine by peri-
stalsis while imaging or otherwise sensing the small intes-
tine. However, passive movement of objects through larger
body lumens, such as the large intestine, may be slower and
unpredictable. The large intestine, or colon, whose main
function is to remove much of the water from the stool and
to store the stool, begins with the cecum, a small saclike
evagination, then continues with the ascending colon, from
the appendix in right groin up to a flexure at the liver,
transverse colon,. liver to spleen, descending colon, spleen
to left groin, then sigmoid (S-shaped) colon back to midline
and anus. The colon has three longitudinal muscle bands
whose actions assist movement through the colon.

[0003] Tt is sometimes advantageous to move objects
through the colon independently of the natural action of the
colon muscles. For example, delivery of a medicament to a
specific location in the colon may be time dependant and
cannot rely on the natural movement in the colon. Also a
device for imaging the colon might benefit from being
actively moved through the colon so as to efficiently view
the colon.

[0004] Current methods of moving objects, especially
imaging devices, through the colon involve the use of
endoscopes, typically colonoscopes, which are expensive
and inconvenient for patient use, and do not always enable
to reach distal parts of the colon, such as the cecum and the
right colon.

SUMMARY OF THE INVENTION

[0005] An embodiment of the present invention provides
an essentially floatable sensing device that can be carried by
liquid. The sensing device according to an embodiment of
the invention is useful in sensing, such as by imaging,
lumens containing or capable of containing a bulk of liquid.
One example of such a lumen is the large intestine. The
essentially floatable sensing device of the invention is car-
ried by the liquid and can thus be moved through the lumen
together with the bulk of liquid.

[0006] According to one embodiment of the invention the
in vivo sensing device has a specific gravity (SG) of about
1.0 or a volume to weight ratio that enables it essentially to
float.

[0007] In one embodiment the in vivo sensing g device
comprises a sensor system and a buoyant body. The buoyant
body, which can optionally house one or more elements of
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the sensor system, may have a specific gravity of about 1.0,
which is just about floating, or a volume to weight ratio that
enables it essentially to float in a body lumen liquid. In
another embodiment of the invention the buoyant body is a
buoy attached to a sensor system, which keeps the sensor
system essentially floating in a body lumen liquid.

[0008] The sensor system may comprise any sensor suit-
able for sensing in vivo environment parameters, such as
pH, temperature, conductivity, shear, pressure and so on.
The sensor system can include all the elements necessary for
in vivo sensing, as known in the art. In one embodiment the
SeNsor is an image Sensor.

[0009] According to a further embodiment of the inven-
tion there is provided a method for sensing body lumens,
such as the stomach or large intestine. Typically, the method
involves moving an in vivo sensor through the body lumen.
The method, according to one embodiment of the invention,
comprises the steps of providing an essentially buoyant
sensor system and sensing the body lumen. Preferably the
body lumen contains a bulk of liquid. In an embodiment of
the invention the method is used for sensing a patient’s large
intestines and may comprise the steps of clearing the large
intestine of its contents, for example by using standard
laxatives and prep. solutions and filling the large intestine
with a liquid.

[0010] According to yet another embodiment of the inven-
tion high osmotic pressure compositions, such as contrast
agents, are utilized to assist in the movement of objects
through the colon.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will be understood and
appreciated more fully from the following detailed descrip-
tion taken in conjunction with the drawings in which:

[0012] FIG. 1 is a schematic illustration of a floatable
sensing device in accordance with an embodiment of the
invention;

[0013] FIG. 2A is a schematic illustration of a floatable
sensing device in accordance with another embodiment of
the invention;

[0014] FIG. 2B is a schematic illustration of a floatable
sensing device with a packaged buoy in accordance with an
embodiment of the invention; and

[0015] FIGS. 3A and 3B are schematic illustrations of a
floatable sensing device in accordance with yet other
embodiments of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0016] A sensing device, according to an embodiment of
the invention, is schematically illustrated in FIG. 1. The
sensing device 10 is an autonomous capsule shaped device
and can thus be easily moved through the small intestine.
However, it should be appreciated that an autonomous
sensing device according to different embodiments of the
invention can have any shape or design suitable for being
inserted and moved through body lumens, such as the
gastrointestinal tract, the reproductive system, blood vessels,
ete.
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[0017] Device 10 includes a sensor system 12 and a
buoyant body 14. In one embodiment, the buoyant boy 14 is
essentially a part of the sensor system 12. The sensor system
12 may be a pH sensing system as known in the art, an image
sensor as known in the art or other known in vivo sensing
systems such as an in vivo temperature measuring system, a
pressure sensor, a shear sensor, a sensor of electrical con-
ductivity and other known in vivo sensors. In other embodi-
ments a combination of sensors may be used. In one
embodiment of the invention the sensor system 12 may be
an imaging device comprising, for example, at least one
image sensor (such as image sensor 16), one or more
illumination source (not shown) and one or more transmitter
for transmitting image signals to an external receiving
system (not shown). In vivo imaging systems that can be
utilized with the present invention are described, for
example, with reference to FIG. 2A below, or in WO
01/65995 or in U.S. Pat. No. 5,604,531. In another embodi-
ment the sensor system 12 includes a temperature measuring
system. A temperature measuring system according to an
embodiment of the invention may comprise an image sensor
16 having an image sensing module in communication with
an integrating unit (not shown) for detecting the dark current
of the image sensor image sensing module and for calcu-
lating the temperature of the image sensor. The integrating
unit further calculates the temperature of the environment or
the temperature of the environment may be calculated, based
on data from the integrating unit, by a separate unit that is
in communication with the integrating unit. A temperature
measuring system that may be utilized according to an
embodiment of the invention is described, for example, in
WO 01/10291.

[0018] Typically, the sensor system 12 is powered by a
battery 18, however other embodiments are possible, for
example, the sensor system may be power induced by an
external electromagnetic field.

[0019] The buoyant body 14 lends a volume to weight
ratio, or a specific gravity to the device 10 that enables it to
float in a liquid filled lumen.

[0020] SG—specific gravity—is weight [gr.]/weight of
water in the amount displaced by the device 10 (when
reaching maximal volume) or for sealed objects, SG is
weight [gr]/volume [cubic cm]. Typically, buoyant body 14
can be filled with a substance lighter than the body lumen
liquid, such as gaseous CO,0, or air.

[0021] In another embodiment of the invention schemati-
cally illustrated in FIG. 2A, the sensor system is an image
sensor system 22 and the buoyant body is an inflatable buoy
24. The buoy 24 may be packaged such that it is not buoyant
while in packaging. However, release of the buoy from its
packaging lends buoyancy to the sensor system. The buoy
may be released from its packaging at a desired location or
point in time, such that the sensor system 22 may acquire
buoyancy according to specific requirements. For example,
the floatable sensing device according to an embodiment of
the invention may be ingested and moved by peristalsis
through the small intestine while its buoy is packaged. When
the device enters the large intestine the buoy is released from
its packaging and the device can then float in the bulk of
liquid in the large intestine and be carried by the bulk of
liquid to all areas of the large intestine. Thus, the device is
moved through the large intestine, effectively sensing the
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lumen. The mechanisms by which the buoy is released from
its packaging can be externally controlled or automatically
controlled as will be further described below.

[0022] The image sensor system 22 includes an image
sensor 26, for example a charge coupled device (CCD) or a
complementary metal oxide semiconductor (CMOS) image
sensor, illumination sources 23, an optical system which
includes an optical window 21 through which the body
lumen is illuminated and imaged and lenses and/or mirrors
(not shown) for collimating light, a transmitter 25 for
transmitting image signals to an external receiving system
(not shown) and a battery 27 for supplying power to the
elements of the image sensor system 22.

[0023] The inflatable buoy 24 is a typically elastic com-
partment containing air, which is attached to the image
sensor system 22. The inflatable buoy 24 will lend buoyancy
to the image sensor system 22 such that it can essentially
float in the liquid filling a body lumen and be thus moved
through the body lumen, obtaining images of essentially all
parts of the body lumen.

[0024] In another embodiment of the invention, schemati-
cally illustrated in FIG. 2B an image sensor system 22, as
above, comprises an inflatable buoy 24'. The inflatable buoy
24' is rolled and packaged to a small size. In its packaged
form inflatable buoy 24' typically does not lend buoyancy to
the image sensor system 22. The inflatable buoy 24' may be
released from its packaging by a manually or automatically
controlled mechanism, at a desired location in vivo. For
example, the inflatable buoy 24' may contain gas releasing
granules such as crystalline sodium bicarbonate, E-Z GaslI
effervescent granules by EZEM of N.Y., U.S.A. or similar
oxygen releasing granules. Typically, these granules release
gas (such as CO, or oxygen) upon contacting liquid. In an
embodiment of the invention inflatable buoy 24' contains
two compartments (not shown), one compartment contain-
ing gas releasing granules (for example 100 mg of granules)
and the other containing a drop of liquid (for example 0.1 cc
of water or saline). The compartments are kept separate
while the inflatable buoy 24' is in its packaged form. Once
the packaging is opened, the two compartments are merged
and the drop of liquid contacts the gas releasing granules.
Gas is released into the now unpacked buoy inflating the
buoy and enhancing buoyancy.

[0025] The packaging can be achieved by a manually
controlled mechanism, such as a bimorph material mecha-
nism that could change configuration in accordance with
controllable conditions, such as a temperature or electric
voltage gradient, as known in the art. Alternatively, the
packaging mechanism can be time dependent or dependant
on in vivo conditions such as pH or enzymatic activity. For
example, packaging can be effected-by a hydrocarbon such
as a gelatin capsule which encases the image sensor system
22 and the inflatable buoy 24' and keeps the inflatable buoy
24' in a packaged form. According to one embodiment, the
gelatin capsule slowly dissolves in the liquid present in the
stomach, thereby releasing the inflatable buoy. The gelatin
capsule, such as gelatin capsules provided by Capsugel
U.S.A,, can be made to dissolve at a specific location along
the GI tract, as known in the field of sustained release
mechanisms.

[0026] Thus, a device comprising image sensor system 22
and inflatable buoy 24' can be encased in a hydrocarbon
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capsule while moving through certain parts of a patient’s GI
tract and free of the encapsulation in other parts of the GI
tract. While free of the encapsulation, inflatable buoy 24'
will be inflated and the device will be able to essentially float
in the GI tract liquid. In another embodiment the packaging
can be effected by degradable sutures known in the art, such
that the is packaging of the inflatable buoy 24' is released
when the suture is degraded.

[0027] Another embodiment of the invention is schemati-
cally illustrated in FIGS. 3A and 3B, in which a sensor
system 32, such as an imaging sensor system or other
sensing systems, for example, those described above, is
attached to a buoy 34, which is typically a light vessel made
of, for example, plastic such as isoplast, filled with a
substance lighter than the body lumen liquid. In certain
embodiments of the invention the buoy 34 can contain
accessory components or materials, such as additional bat-
teries 31.

[0028] The sensor system 32 and the buoy 34 can be
attached by a flexible sleeve 33 (FIG. 3A), which, if filled
with a substance lighter than the body lumen liquid, can also
assist in enhancing the buoyancy of the sensor system 32.
Alternatively, the sensor system 32 and the buoy 34 can be
attached by a wire 35 (FIG. 3B). The wire 35 can couple
sensor system 32 and the buoy 34, for example, if electrical
coupling is needed for utilizing the additional batteries 31 by
the sensor system 32.

[0029] According to a further embodiment of the present
invention there is provided a method for sensing body
lumens, such as the stomach or large intestine. In an embodi-
ment of the invention a floatable sensing device, such as the
devices described above, is inserted in vivo. The sensing
device may include a sensor system and a buoyant body. The
buoyant body may be inflated prior to being inserted in vivo
or may be inflated at a specific location or point in time while
in a patient’s body, as described above. Preferably, the
sensor system and buoyant body are placed in a body lumen
containing a bulk of liquid. More preferably there is a flow
of liquids through the body lumen, upon which the sensor
system is carried through the body lumen. Thus, this method
can be used, in one embodiment, for imaging or otherwise
sensing a patient’s large intestines. In one embodiment the
patient’s large intestine is initially cleared of its contents, for
example by inducing bowel movement by administering a
laxative or an enema. Further, the patient’s large intestine is
filled with a liquid, for example by drinking high osmolarity
liquids, which retain liquids within the large intestine for
longer periods. Typically, a liquid loaded intestine and/or
additional laxatives, administered while the sensor system is
in the large intestine, will induce bowel movement and cause
a flow of the bulk of liquids in the large intestine. The
induced flow will enhance movement of the sensor system
through the large intestine, thereby facilitating sensing of
most areas of the lumen.

[0030] According to one embodiment of the invention an
imaging device for imaging the GI tract can be moved
through the large intestine by utilizing, for example, a high
osmotic pressure composition that is essentially not
absorbed by the intestine. According to other embodiments
an object other than an imaging device, for example a device
for sustained release of medicaments to the colon, can be
moved through the large intestine by utilizing a high osmotic
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pressure composition that is essentially not absorbed by the
intestine. Objects moved through the large intestine utilizing
a high osmotic pressure composition according to an
embodiment of the invention may or may not be floatable.

[0031] A wireless in vivo imaging device such as the
sensor systems described above or a device including a
compartment for collecting or distributing substances from
or to the GI tract, such as the device described in WO00/
22975, can be moved through the large intestine according
to an embodiment of the invention such that it can be used
for diagnostic and/or for therapeutic purposes.

[0032] In one embodiment, an in vivo imaging device is
introduced into the GI tract by utilizing a colonoscope. In
another embodiment the in vivo imaging device is ingested
by a patient and traverses the small intestine pushed along by
natural peristalsis. When the device reaches the cecum it
may remain in the cecum for typically long periods of time.
According to an embodiment of the invention a high osmotic
pressure composition that is essentially not absorbed by the
intestine, such as a contrast agent, may be administered to
the patient. The high osmotic pressure composition typically
progresses through the small intestine arriving at the cecum.
The composition usually progresses in the intestine faster
than the device, pushing in its progression the device
through the different parts of the colon. An example of a high
osmotic pressure composition that may be used according to
an embodiment of the invention is barium sulfate or gastro-
grafin. The osmotic pressure of gastrografin at 37° C. is 55.1
Atm and its osmolality is 2.15 (osm/kg H,0).

[0033] A wireless ingestible imaging capsule as described
above was administered under Helsinki Committee guide-
lines to normal healthy volunteers in the standard fashion.
The volunteers underwent standard colonoscopic prepara-
tion consisting of a 24-hour liquid diet and 4 ounces of Fleet
phospha-soda the evening before and the morning of the
procedure. The volunteers were encouraged to drink a large
volume of fluid before and after ingestion of the capsule. The
passage of the capsule was monitored on-line. The volun-
teers were given 8 ounces of gastrografin diluted as for
regular body CT examination [5%], every 15 minutes start-
ing 2.5 hours after ingestion of the capsule, up to a total of
2 liters. The volunteers were allowed to eat a normal meal
4 hours after ingestion of the capsule.

[0034] Results: In one case, the gastric emptying time was
42 minutes, and the capsule reached the cecum after 4 hours
and 16 minutes. The capsule was excreted from the colon 22
hours after ingestion. Images of various parts of the colon
were acquired for more than 3 hours. In the second case,
gastric emptying occurred after 8 minutes, and the capsule
reached the cecum after 8 hours. Images of all parts of the
colon were acquired for 2.5 hours. The capsule was excreted
after 10.5 hours, still working.

[0035] Conclusion: The first successful passage through
the right colon in the first case and the entire colon in the
second case of a functioning imaging capsule using a novel
technique is described. The use of gastrografin was based on
clinical observation in GI radiological procedures, such as
CT. This agent may have an important role in the movement
of the imaging capsule through the colon.

[0036] Gastrografin contains a mixture of sodium amidot-
rizoate and meglumine amidotrizoate in a proportion of



US 2003/0018280 Al

10:66 (amidotrizoic acid or diatrizoic acid: 3,5-bis-aceta-
mido-2,4,6-triiodobenzoic acid). 1 mL gastrografin contains
sodium amidotrizoate 100.00 mg and meglumine amidotri-
zoate 660.00 mg (sodium diatrizoate and meglumine diatri-
zoate) in aqueous solution plus flavorings and a wetting
agent. The contrast-giving substances in gastrografin are
salts of amidotrizoic acid in which the X-ray absorbing
iodine is present in stable chemical bond. Following oral
administration only about 3% of the amidotrizoic acid is
absorbed by the stomach and intestines. This portion is
eliminated mainly via the kidneys.

[0037] Gastrografin can be used either orally or as an
enema. Gastrografin typically travels through the colon
faster than the capsule and is a clear fluid, allowing a clear
view of the colon. Another advantage of gastrografin is its
opacity to x-ray, allowing direct view in fluoroscopy and
enabling monitoring of the passage of the capsule through
the GI tract.

[0038] Tt will be appreciated by persons skilled in the art
that the present invention is not limited to what has been
particularly shown and described hereinabove. Rather the
scope of the present invention is defined only by the claims
which follow:

1. An in vivo sensing device having a specific gravity of
about 1.

2. An in vivo sensing device having a volume to weight
ratio that enables said sensing device essentially to float in
a body lumen liquid.

3. The in vivo sensing device according to claim 1 or 2
comprising at least one in vivo sensor.

4. The in vivo sensing device according to claim 3
wherein the in vivo sensor is an image sensor.

5. The in vivo sensing device according to claim 3
wherein the in vivo sensor is selected from the group
consisting of: an image sensor, a pH meter, a temperature
Sensor, a pressure sensor, a shear sensor, a sensor of elec-
trical conductivity or a combination thereof.

6. The in vivo sensing device according to claim 4 further
comprising at least one illumination source.

7. The in vivo sensing device according to claim 4 further
comprising at least one transmitter for transmitting image
data to an external receiving system.

8. The in vivo sensing device according to claim 1 or 2
comprising a sensor system and a buoyant body.

9. The in vivo sensing device according to claim 8
wherein the buoyant body houses the sensor system.

10. The in vivo sensing device according to claim &
wherein the buoyant body is attached to the sensor system.

11. The in vivo sensing device according to claim 8
comprising at least one in vivo sensor.

12. The in vivo sensing device according to claim 11
wherein the in vivo sensor is an image sensor.

13. The in vivo sensing device according to claim 11
wherein the in vivo sensor is selected from the group
consisting of: an image sensor, a pH meter, a temperature
SEensor, a pressure sensor, a shear sensor, a sensor of elec-
trical conductivity or a combination thereof.

14. The in vivo sensing device according to claim 12
further comprising at least one illumination source.

15. The in vivo sensing device according to claim 12
further comprising at least one transmitter for transmitting
image data to an external receiving system.
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16. The in vivo sensing device according to claim 9
comprising at least one image sensor and at least one
transmitter.

17. The in vivo sensing device according to claim 8
wherein the buoyant body is inflatable.

18.The in vivo sensing device according to claim 17
wherein the buoyant body comprises gas releasing granules.

19. The in vivo sensing device according to claim 17
wherein the buoyant body comprises a plurality of compart-
ments, at least one compartment comprising gas releasing
granules and at least another compartment containing liquid.

20. A method for sensing a body lumen comprising the
step of moving an in vivo sensing device according to claim
1 or 2, through a body lumen.

21. A method for sensing a large intestine comprising the
steps of:

clearing the large intestine of contents;
filling the large intestine with a liquid; and

providing the large intestine with an in vivo sensing
device according to claim 1 or 2 or 8.
22. A method for moving an object through a large
intestine comprising the steps of:

placing an object in a gastrointestinal tract; and

administering to the gastrointestinal tract a suitable
amount of a high osmotic pressure composition that is
essentially not absorbed by the intestine.

23. The method according to claim 22 further comprising
a step of performing a colonoscopic preparation prior to the
step of placing the object.

24.The method according to claim 22 wherein placing an
object in a gastrointestinal tract comprises placing the object
in the mouth, esophagus or stomach.

25. The method according to claim 22 wherein the step of
placing an object is performed by ingesting the object.

26. The method according to claim 22 wherein the step of
placing an object is performed by utilizing a colonoscope.

27. The method according to claim 22 wherein the object
is a diagnostic or therapeutic device or a device that is both
diagnostic and therapeutic for monitoring or treating or for
monitoring and treating the gastrointestinal tract.

28. The method according to claim 22,wherein the object
is a device for sustained release of medicaments to the colon.

29. The method according to claim 22 wherein the object
is an in vivo imaging device.

30. The method according to claim 22 wherein the high
osmotic pressure composition comprises a contrasting agent.

31. The method according to claim 22 wherein the high
osmotic pressure composition comprises gastrografin or
barium sulfate.

32. The method according to claim 22 wherein the step of
administering a high osmotic pressure composition com-
prises administering 8 ounces of gastrografin diluted to
about 5%, in predetermined time intervals after placing of
the object, up to a total of 2 liters.

33. The method according to claim 32 wherein the pre-
detrmined time intervals are every 15 minutes starting from
about 2.5 hours after placing of the object.

34. Use of contrasting agents in the preparation of a high
osmotic pressure composition that is essentially not
absorbed by the intestine for moving an object in a colon.

35. The use according to claim 34 wherein the contrasting
agent is gastrografin or barium sulfate.
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36. The use according to claim 34 wherein the object is a
diagnostic or therapeutic device or a device that is both
diagnostic and therapeutic for monitoring or treating or for
monitoring and treating the gastrointestinal tract.

37. The use according to claim 34 wherein the object is a
device for sustained release of medicaments to the colon.

38. The use according to claim 34 wherein the object is an
in vivo imaging device.

39. A high osmotic pressure composition that is essen-
tially not absorbed by the intestine for moving a sensor
system through a patient’s colon comprising a contrasting
agent and additives.

40. A composition according to claim 39 wherein the
contrasting agent is gastrografin or barium sulfate.
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41. A composition according to claim 39 wherein the
additives comprise flavorings and/or wetting agents.

42. A method for wireless imaging of the colon compris-
ing the steps of

placing a wireless in vivo imaging device in a gastrointes-
tinal tract;

administering to the gastrointestinal tract a suitable
amount of a high osmotic pressure composition that is
essentially not absorbed by the intestine; and

activating the in vivo imaging device to obtain images of
the colon.



patsnap

TRAFROE) TR NEREREENFER 5
NIF(2E)E US20030018280A1 K (2E)R 2003-01-23
RS US10/150492 iR 2002-05-20

[FR]ERE(E R A(R) LEWKOWICZ SHLOMO
GAT DANIEL
GLUKHOVSKYPFI/R+Z
KHAIT SEMION
IDDAN GAVRIEL JOSEPH
JACOB HAROLD
SWAIN CHRISTOPHER PAUL

BRiE (Z R A(F) LEWKOWICZ SHLOMO
GAT DANIEL
GLUKHOVSKYMI R
KHAIT SEMION
IDDAN GAVRIEL JOSEPH
JACOB HAROLD
SWAIN CHRISTOPHER PAUL

HARBEEAR)AGE) EXZEARLQF.

[FRIKBAA LEWKOWICZ SHLOMO
GAT DANIEL
GLUKHOVSKY ARKADY
KHAIT SEMION
IDDAN GAVRIEL JOSEPH
JACOB HAROLD
SWAIN CHRISTOPHER PAUL

KA LEWKOWICZ, SHLOMO
GAT, DANIEL
GLUKHOVSKY, ARKADY
KHAIT, SEMION
IDDAN, GAVRIEL JOSEPH
JACOB, HAROLD
SWAIN, CHRISTOPHER PAUL

IPCH %S A61B A61B1/05 A61B1/31 A61B5/07 A61B5/00

CPCH %5 A61B1/00029 A61B1/00032 A61B1/00082 A61B1/041 A61B5/073 A61B5/14539 A61B5/416 A61B2560
/0219

£ 5 143259 2001-05-20 IL

60/297761 2001-06-14 US

H A I3 FF TR US7192397
ShEREERE Espacenet USPTO
HEGF)

EEASR—MERERRE  HEAWINLERGHRERL  FHEX EEBRET, - XES+ , dRBAUEETEEEG
ERBRENZE, FHEEIEBBRARETEBBRPNERFZREN — NS Nl | BERRREER LRZEEERE
o


https://share-analytics.zhihuiya.com/view/dc3fcee7-840c-41f1-8fb1-5ff75548d35c
https://worldwide.espacenet.com/patent/search/family/011075418/publication/US2003018280A1?q=US2003018280A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220030018280%22.PGNR.&OS=DN/20030018280&RS=DN/20030018280




