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DELIVERY DEVICE

Cross-Reference to Related Applications

This non-provisional application claims the benefit of U.S. Provisional Patent
Application No. 60/574,070, entitled “Delivery Device,” filed May 25, 2004, which is

hereby incorporated in its entirety.

Field of the Invention

The present invention relates to a delivery device and more particularly to a
delivery device for delivering an apparatus or object to an identified location within a

human subject.

Background of the Invention

The use of an endoscope to visualize a location within the human body is
known in the art. As part of a medical procedure, a physician may wish to access the
identified location with one or more tools, objects, or apparatus. Reaching the
identified location with the apparatus may be difficult with the endoscope for many
reasons, such as for example, the apparatus is larger than the diameter of the endoscope
instrument channel diameter. One such apparatus is a image capturing device.

Several autonomous capsule devices are known in the art for capturing images
within a human subject. These capsules typically contain a small power source and
photographic capabilities for capturing images of the intestinal tract. One type of
capsule known in the art is described in U.S. Patent No. 5,604,531. For exemplary
purposes, a typical capsule is about the size of a large vitamin.

After swallowing, the capsule passes through the gastro-intestinal tract
transmitting images to a recorder mounted in a belt-like device worn by the subject.
One model of this capsule captures an image every 0.5 seconds. The images can be
reviewed at a later date. One such capsule is the PILLCAMT™ marketed by Givens
Imaging Ltd.

A percentage of patients have difficulty swallowing the capsule, or in some

cases, have a delayed entry into the small intestines, rendering the capsule powerless or
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with substantially reduced battery life prior to passing through some or all targeted
areas to be photographed. Because this technique is often used for patients who present
with difficult to diagnose symptoms, a complete set of images is important. Patients
may have difficulty passing the capsule for many reasons, including oropharyngeal or
mechanical dysphagia, gastroparesis and known or suspected anatomical abnormalities.
To solve these and other problems, the present invention can be used to deliver
the capsule directly to a targeted location, either in the stomach or post-pylorically in
the small intestine. The present invention uses a design having capsule retention and
capsule expulsion features that are combined to create an inexpensive, reliable and easy
to use product. Consequently, it is believed that a higher percentage of autonomous
capsule devices will yield satisfactory results when delivered by the apparatus and
method of the present invention. Further, the present invention is applicable to other
monitoring devices, as well as other types of deliverable objects. Use of the device will
reduce wasted video capsules, allow the esophagus to be traversed in patients that
cannot swallow the capsule, and significantly increase the likelithood of complete image

capture of the small intestines.

Summary of the Invention

A device for delivering an image capturing capsule to a targeted release location
within a human subject is disclosed. The device offers a physician increased
confidence in the outcome of the procedure by overcoming patient inherent issues that
prevent a complete image capture of the small intestines. It should be understood by
others with ordinary skill in the art that the present invention has many applications
beyond capsule delivery, and that capsule delivery is discussed for exemplary purposes
only. The invention can be used to deliver any apparatus to a location with the body.
After delivery the object can be released into the body, attached to another apparatus, or
otherwise manipulated in a variety of ways.

The device includes a body, a handle mounted to and movable relative to the
body, a tube, a cable extending through the tube, and a retention unit. The tube has a
first end fixed to the body and a second end connected to the retention unit. The cable
has a first end fixed to the handle and a second end remote from said body. The
retention unit is sized to retain the capsule and applies a retention force sufficient to

retain the capsule during endoscopic delivery to the targeted release location.
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Manipulation of the handle in a manner that directs the cable toward the retention unit
generates a force on the capsule greater than the retention force, resulting in expulsion
of the capsule from the retention unit.

Further features and advantages of the invention will become apparent from the
following detailed description made with reference to the accompanying drawings.

The Detailed Description of the Invention merely describes preferred
embodiments of the invention and is not intended to limit the scope of the claims in any
way. Indeed, the invention as described by the claims is broader than and unlimited by
the preferred embodiments, and the terms in the claims have their full ordinary

meaning.

Brief Description of the Drawings

Figure 1 is a perspective view of a capsule delivery device constructed in
accordance with an embodiment of the present invention, showing a mechanical cup
retention unit;

Figure 2 is a side view of the mechanical cup retention unit illustrated in Figure
1, showing a capsule loaded in the cup and detail of the cable and cup base structure;

Figure 3 is a side view, partially in section, of the mechanical cup retention unit
illustrated in Figure 1;

Figure 4 is a side view, partially in section, of the mechanical cup retention unit
illustrated in Figure 1, showing a capsule being expelled from the cup;

Figure 5 is a side view, partially in section, of a portion of a capsule delivery
device constructed in accordance with another embodiment of the present invention,
showing a viscous fluid-filled retention unit;

Figure 6 is a perspective view of a portion of a capsule delivery constructed in
accordance with yet another embodiment of the present invention, showing a slotted
mechanical cup retention unit; |

Figure 7 is a side view, partially in section, of the mechanical cup retention unit
illustrated in Figure 6;

Figure 8 is a side view, partially in section, of a portion of a capsule delivery
device constructed in accordance with yet another embodiment of the present invention,
showing an elastameric cup retention unit;

Figure 9 is a perspective view of a portion of a capsule delivery constructed in
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accordance with yét another embodiment of the present invention, showing a
mechanical cup retention unit with a semi-circumferential expulsion orifice;

Figure 10 is a side view, partially in section, of the mechanical cup retention
unit illustrated in Figure 9, showing a capsule loaded into the cup;

Figure 11 1s a perspective view of a portion of a capsule delivery constructed in
accordance with yet another embodiment of the present invention, showing a
mechanical cup retention unit with a slotted and tapered distal end;

Figure 12 is a side view, partially in section, of the mechanical cup retention
unit illustrated in Figure 11, showing a capsule loaded into the cup;

Figure 13 is a side view of a portion of a capsule delivery constructed in
accordance with yet another embodiment of the present invention, showing a
mechanical cup retention unit with a hinged distal end;

Figure 14 is a side view of a portion of a capsule delivery constructed in
accordance with yet another embodiment of the present invention, showing a
mechanical cup retention unit having a distal end with extending tongues;

Figure 15 is a perspective view of a portion of a capsule delivery constructed in
accordance with yet another embodiment of the present invention, showing a
mechanical cup retention unit having a guide wire channel;

Figure 16a is a perspective view of a capsule delivery device constructed in
accordance with an embodiment/of the present invention, showing a device with a
proximal handle stop; and

Figure 16D is a perspective view of a portion of a capsule delivery constructed
in accordance with yet another embodiment of the present invention, showing a suction

retention unit.

Description of the Invention

A device for delivering an apparatus or object to a targeted location within a
subject is disclosed. The device may be used for any medical procedure that requires
endoscopic or non-endoscopic delivery of a capsule, device, apparatus or object to a
location within the human body. The device features a reliable structure and is
constructed of relatively inexpensive materials.

Referring now to the Figures, a perspective view of a capsule delivery device 10

constructed in accordance with an embodiment of the present invention is illustrated in
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Figure 1. Any description of this device and all embodiments of the invention that use
the terms proximal and distal are in relation to the physician, nurse, or technician
operating the device.

The device 10 includes an elongated body 12 having a thumb ring 14 at a
proximal end. A handle 16 is formed on the body 12 as separate piece. The handle is
slidable relative to the body in the direction A;, or an opposing direction A,, by
manipulation of two finger rings 18. The base 12 and handle 16 are formed of a rigid
plastic material, although any suitable material may be used in the practice of the
present invention.

A flexible tube 20 has a passage leading from a proximal end 22 to a distal end
24. The proximal end 22 of the tube 20 is fixed to the body 12. Any suitable known
connection method or structure can be used. The tube can be constructed from any
flexible durable material such as polyethylene.

The device 10 includes a cable 30 that extends substantially through the tube
passage. The cable 30 has a proximal end fixed to the handle. The distal end of the
cable 30 is connected to a retention unit 32, to be discussed later in greater detail. In
this embodiment, the connection of the retention unit 32 to the cable 30 is made in part
by a barb 34.

Figure 2 is a side view of the retention unit 32 illustrated in Figure 1 with a
capsule 50 loaded in the unit. As seen in Figure 2, a shoulder stop 35 is fixed to the
cable 30. When the handle is manipulated toward the retention unit, the shoulder stop
35 will impact the barb 34 and inhibit further movement of the cable 30 in the direction
of the retention unit 32. The length from the stop 35 to the retention unit may vary in
the practice of the present invention. However, the length is generally short enough to
prohibit travel of the distal end of the cable 30 dangerously beyond the distal end of the
retention unit 32.

An alternative stop mechanism is shown in Figure 16a. The device 105
includes a handle having a proximal handle stop 250 that limits the travel of the cable
30 in the distal direction A;.

As discussed, the distal end of the cable 30 is connected to a barb 34 having a
hollow interior and a threaded outer surface. The distal end 24 of the tube 20 is heat
shrunk over the threads of the barb 34. The cable 30 is inserted through the hollow

interior of the barb 34, and is disposed within a proximal portion of the retention unit
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32. The distal end of the cable 30 includes a welded ball tip 36. The ball is sized to
prevent the unit 32 from falling into the patient if the connection between the tube and
the cup would fail.

Referring now to Figure 3, a side view, partially in section, of the retention unit
32 illustrated in Figures 1 and 2 is shown. The retention unit 32 is formed by joining a
cylindrical shaped shell 38 on a light transmitting base 40. The shell 38 can be formed
of a shape retaining plastic. The clear base 40 permits a physician to visually confirm
expulsion of the capsule 50 at the end of the procedure. The base 40 further includes a
threaded aperture 42 for connection to the barb 34. As a result, the base 40 is fixed
relative to the tube 20 and the body 12.

As shown in Figure 3, the retention unit is holding a capsule 50. The shell 38 is
sized to retain the capsule 50 and includes a contoured distal end leading to an opening
42. This opening allows an operator to load the capsule 50 into the unit 32 by manually
pressing the capsule through the opening 42 toward the base 40. After the capsule is
press fit into the position shown in Figure 3, frictional retention forces emitted by the
shell 38 upon the capsule 50 are sufficient to retain the capsule within the shell 38
during the endoscopic delivery process.

In practice of the invention, tube is inserted through the endoscope instrument
channel. The barb may be covered with a protector to limit damage to the channel.
After the barb is beyond the distal end of the endoscope, the protector is removed and
the base 40 is threaded onto the barb 34. Next, the capsule 50 is loaded into the unit 32
with the base 40 threaded on the barb 34. The patient is then intubated to a targeted
release point. A physician uses the optical features of the endoscope to determine the
targeted release point. As discussed, this point in different patients will vary,
depending upon their own need for delivery by this device 10. Once at or adjacent the
targeted release point, the physician will expel the capsule 50.

Figure 4 is a side view, partially in section, of the mechanical cup 32 illustrated
in Figures 1-3, showing a capsule being expelled. When an operator is ready to expel
the capsule, the ring handle 18 is manipulated by the operator to create axial movement
of a cable 30 toward the capsule 50. The cable 30 contacts the capsule and applies
sufficient force to expel the capsule from the shell 38. The cable 30 in a post-expulsion
position is shown in phantom lines. Alternatively to a cable, it should be understood by

others with ordinary skill in the art that the present invention may be practiced with a
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wire, a tube or any elongated member of sufficient strength and support to expel the
capsule. Itis believed capsule expulsion yields better results than any passive release
technique.

Another embodiment of the present invention is shown in Figure 5. The cup
unit 60 holds a capsule 50 and contains a highly viscous material 62 at its distal end.
The combined frictional retention forces emitted by the shell 61 and the material 62
upon the capsule are sufficient to retain the capsule within the shell during the delivery
process. The expulsion mechanism is the same as previously described.

Figures 6 and 7 shown yet another embodiment of the present invention.
Figure 6 is a perspective view of a retention unit 64 constructed of a clear base 40 and a
slotted shell 66. The shell 66 is molded with an inward bias toward its distal end. The
frictional retention forces emitted by the shell 66 are sufficient to retain the capsule
within the shell 66 during the delivery process. The loading process and expulsion
process used in the operation of this embodiment are the same as previously described.

In a yet another embodiment, Figure 8 illustrates a retention unit that includes a
clear base 40 and a capsule cup 68. The capsule cup 68 is cooperatively shaped and
slightly undersized in relation to the capsule 50. The capsule cup 68 is constructed of
an elastomeric material such as silicon. After manual insertion that stretches the cup,
the capsule is held tight within the capsule cup 68 by frictional forces. These forces
upon the capsule are sufficient to retain the capsule within the cup 68 during
endoscopic delivery of the capsule. The capsule is expelled from the cup 68 by
manipulation of the cable 30 as in the previous embodiments.

Referring now to Figure 9, a perspective view of a retention unit 70 of yet
another embodiment of the present invention is illustrated. Figure 10 is a side view,
partially in section, of the retention unit 70 showing a loaded capsule 50. The unit 70
includes a clear base 40 and a molded shell 72. The shell in constructed with an
irregular-shaped, semi-circumferential orifice 74 at its distal end, through which the
capsule 50 will be expelled.

Figures 11 and 12 shown yet another embodiment of the present invention. The
retention unit 80 illustrated includes a clear base 40 and a shell 82. Figure 12 is a‘ side
view, partially in section, of the retention unit 80 showing a loaded capsule 50. The
shell is generally bullet shaped and has a tapered distal end. The tapered shape is

believed to reduce friction when the endoscope is being intubated to the targeted
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release point. The distal end further includes a series of slots 84 that allow the distal
end opening to expand during loading of the capsule 50.

Referring now to Figure 13, a side view of a portion of a capsule delivery
constructed in accordance with yet another embodiment is shown. The retention unit
90 includes a clear base 40 and a hinged shell 92. A series of swinging members 94
extend toward the distal end of the shell 92. The members 94 are movable about a
series of machined or molded hinges 96. The loading process and expulsion process
used in the operation of this embodiment are the same as previously described.

Yet another embodiment of the present invention is shown in Figure 14. The
retention unit 100 includes a clear base 40 and a sheil 102. A plurality of tongues 104
extend from the distal end of the shell 102. The tongues are flexible to allow loading
and expulsion of a capsule (not shown).

Figure 15 is a perspective view of yet another embodiment of the present
invention. The device is shown in use during an endoscopic procedure. As shown, an
endoscope 200 has been intubated into the stomach 202 of a patient. The procedure
illustrated in Figure 15 is intended to release the capsule 50 beyond the pyloric
sphincter 204 into the duodenum 206, i.e., the first portion of the small intestines. If
the capsule 50 is expelled into the small intestines at the beginning of image
transmission, the odds of recording the entire targeted field before expiration of the
battery are increased.

The retention unit 110 shown has a clear base 40 and a shell 112 that includes a
channel 114. A guide wire 116 has been threaded through the channel of a dual
channel gastroscope 200. The guide wire 116 is beneficial in traversing the pyloric
sphincter 204. Alternatively, the guide wire 116 may be inserted by a single channel
standard gastroscope. In this procedure, the scope is then backed out, the capsule is
loaded at the distal end of the scope, and the guide wire is inserted in the side channel
114 of the shell. Then, the patient in intubated again. Still another alterative technique
is the use of a therapeutic gastroscope having a channel large enough for the guide wire
116 and the tube 20 to be threaded together.

It should be understood by other with ordinary skill in the art that a wide
variety of other retention unit structures can be used in the practice of the present
invention. For example, the capsule may be retained in the retention unit by vacuum

forces. Such a device 300 is shown in Figure 16b. The device 300 includes a capsule
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cup 307 and a vacuum cup 308 co-axially disposed therein. The capsule cup 307 is
cooperatively shaped and oversized in relation to the capsule (not shown). The vacuum
cup 308 inner surface is sized to engage an end portion of the capsule along a center
axis thereof. The capsule is held tight within the vacuum cup 308 by suction forces.

As shown, the vacuum cup 308 is in fluid communication with a suction supply
(not shown) applied at an inlet port within the step adapter 304. The suction forces
upon the capsule are sufficient to retain the capsule within the cups 307, 308 during
endoscopic delivery of the capsule. When an operator is ready to expel the capsule, the
suction forces are removed. Next, the capsule is expelled from the cups 307, 308 by
manipulation of the cable 302

While several embodiments of the invention has been illustrated and described
in considerable detail, the present invention is not to be considered limited to the
precise constructions disclosed. Various adaptations, modifications and uses of the
invention may occur to those skilled in the arts to which the invention relates. It is the
intention to cover all such adaptations, modifications and uses falling within the scope

or spirit of the annexed claims.
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What is Claimed is:

1. A device for delivering an apparatus or an object to a targeted location
within a human subject, the device comprising:

a. a body having a first passage therethrough;

b. an elongated tube having a first end proximal with and fixed to said
body and a second end distal from said body, said tube defining a second passage
aligned with said first passage;

c. a cable having a first end and a second end and slidably engaged within
said first passage and said second passage concurrently;

d. a handle fixed to said cable first end and movable relative to said body;
and

e. a retention unit connected to said tube second end, wherein said unit
applies a retention force sufficient to retain a object during delivery to said targeted
release location;

f. wherein manipulation of said handle in a direction relative to said
retention unit creates axial movement of said cable, whereby said cable second end
generates sufficient force against said object to expel said object from said retention
unit.

2. The device of claim 1 wherein said retention unit comprises a shell sized

to hold said object therein.
3. The device of claim 1 wherein said retention unit comprises a shell
having an outer surface defining an opening sized to allow a manual press fit of said

object therethrough.

4. The device of claim 1 wherein said retention unit comprises a shell

containing a viscous fluid.

5. The device of claim 1 wherein said retention unit comprises a cup

having a suction port in communication with a suction source.

10
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6. The device of claim 1 wherein said retention unit comprises a covering
sized to hold said object therein, wherein said covering is constructed of an elastomeric

component.

7. The device of claim 1 wherein said retention unit comprises a shell sized
to hold said object therein, wherein said shell defines at least one slot therein such that

said shell provides a force to retain said object.
8. The device of claim 1 wherein said object is an image capturing capsule.
9. The device of claim 1 wherein said retention unit is a shell having a
plurality of longitudinal slots and in a relaxed position defines a cavity of smaller

volume than said object.

10.  The device of claim 1 wherein said body comprising a handle stop,

wherein said handle stop limits axial travel of said cable in a distal direction.

11. A device for delivering an image capturing capsule to a targeted release

location within a human subject, the device comprising:

a. a body;
b. a handle mounted to and movable relative to said body;
C. a tube having a first end fixed to said body and a second end, said tube

defining a passage and opening at said second end;

d. a cable having a first end fixed to said handle and a second end remote
from said body, said cable extending substantially through said tube passage; and

€. a retention unit connected to said tube second end and sized to retain
said capsule, wherein said unit applies a retention force sufficient to retain said capsule
during endoscopic delivery to said targeted release location;

f. wherein manipulation of said handle in a direction relative to said
retention unit generates a force on said capsule greater than said retention force.

12.  The device of claim 11 wherein said retention unit comprises a clear

base and a cylindrical shaped shell having an open distal end.

11
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13.  The device of claim 11 wherein said retention unit comprises a shell
having a distal end opening of sufficient size to allow a manual press fit of said capsule
therethrough.

14.  The device of claim 11 wherein said retention unit comprises a shell

having a plurality of longitudinal slots.

15.  The device of claim 11 wherein said cable comprises a stop member to

limit movement of the cable second end in a direction toward said retention unit.

16.  The device of claim 11 wherein said cable second end comprises a ball-
shaped tip.
17.  The device of claim 11 wherein said retention unit comprises a shell

having a semi-circumferential orifice, wherein said orifice is of sufficient size to allow

a manual press fit of said capsule therethrough.

18.  The device of claim 11 wherein said retention unit comprises a bullet-

shaped shell having a slotted and tapered distal end.

19.  The device of claim 11 wherein said retention unit comprises a shell

having a hinged distal end.

20.  The device of claim 11 wherein said retention unit comprises a shell

having a distal end portion comprising extending tongues.

21.  The device of claim 11 wherein said retention unit comprises a shell

having an exterior surface charmel through which a guide wire may be threaded.

22.  The device of claim 11 wherein said body comprising a handle stop,

wherein said handle stop limits axial travel of said cable in a distal direction.

12
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23.  The device of claim 11 wherein said retention unit comprises a cup

having a suction port in communication with a suction source.

24. A method to deliver an image capturing capsule to a targeted location

within a human subject, the method comprising the steps of:

a. selecting a delivery device comprising:
i. a body;
ii. a handle mounted to and movable relative to said body;
1ii. a tube having a first end fixed to said body and a second end,

said tube defining a passage;
iv. a cable having a first end fixed to said handle and a second end
remote from said body, said cable extending substantially through said tube; and
V. a retention unit connected to said tube second end, wherein said
unit applies a force sufficient to retain said capsule during a delivery to said
targeted release location;
b. loading said capsule within said retention unit;
c. moving a distal end of said device until said capsule is adjacent said
desired location;
d. manipulating said handle in a direction relative to said retention unit;
and

e. expelling said capsule from said retention unit.

25.  The method of claim 24 further including the steps of:
a. threading said tube and said cable simultaneously through an instrument
channel of an endoscope; and

b. connecting the retention unit to the tube.
26.  The method of claim 24 further including the step of verifying the
expulsion of said capsule from said retention unit by visual confirmation of an empty

retention unit.

27.  The method of claim 24 further including the step of verifying the

expulsion of said capsule from said retention unit by visual confirmation of an empty

13
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retention unit, wherein said retention unit comprises a transparent base.

28. A device for delivering an apparatus to a targeted release location within

a human subject, the device comprising:

a. an elongated body;
b. a handle mounted on and slidable relative to said body;
c. a tube having a proximal end fixed to said body and a distal end, said

tube defining a passage from said proximal end to said distal end;

d. a cable having a proximal end fixed to said handle and a distal end, said
cable extending substantially through said tube passage; and

e. a retention unit connected to said tube proximal end and comprising a
shell sized to retain said capsule, said shell having a distal end opening, said opening

allowing a manual press fit of said apparatus therethrough.

29.  The device of claim 28 wherein said retention unit comprises a

translucent base and a cylindrical-shaped shell having an open contoured distal end.

30.  The device of claim 28 wherein said retention unit comprises a

transparent base and a cylindrical-shaped shell having an open contoured distal end.

31.  The device of claim 28 wherein said cable distal end comprises a ball

tip.

32.  The device of claim 28 wherein said cable comprises a shoulder to limit

movement of the cable second end in a direction toward said retention unit.

33. The device of claim 28 wherein said retention unit is removably

connected to said tube proximal end by a threaded connection.

34. The device of claim 28 wherein said retention unit comprises a cup

having a suction port in communication with a suction source.

14
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