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MEDICAL DEVICE LIGHT SOURCE

DESCRIPTION OF THE INVENTION

[001] This international application claims the priority of earlier filed United

States Provisional Patent Application No. 60/765,735, filed February 7, 2006.

Field of the Invention

[002] This invention relates to an illumination system in a medical device

and a system to assist in viewing an internal treatment location of a patient during

a medical procedure. More particularly, embodiments of the invention relate to

devices and methods for lighting and viewing internal treatment portions within a

patient's body, such as, for example, within anatomical lumens of the body or

within a solid tissue mass, during insertion and movement of a device during a

medical procedure.

Background of the Invention

[003] Endoscopes for medical use have been adopted for various

diagnostic and medical treatment procedures. Endoscopes have been used for

the diagnosis and treatment of a wide range of diseases and disorders that often

require a physician to access the tortuous and relatively small cross-sectional

areas of a patient's internal anatomical body lumens. A patient's

pancreaticobiliary system (including the anatomical regions of the gall bladder,

pancreas, and the biliary tree), for example, is accessed for diagnosis and/or

treatment of disorders of certain portions of the digestive system.

[004] As another example, endoscopes are used with immobilization and

retrieval devices for stabilizing and/or removing organic material (e.g., blood clots,

tissue, and biological concretions such as urinary, biliary, and pancreatic stones)

and inorganic material (e.g., components of a medical device or other foreign

matter), which may obstruct or otherwise be present within a body's anatomical

lumens. For example, concretions can develop in certain parts of the body, such

as in the kidneys, pancreas, and gallbladder. Minimally invasive medical

procedures generally involve causing limited trauma to the tissues of a patient and



can be used to dispose of problematic concretions. Lithotripsy and ureteroscopy,

for example, are used to view and treat urinary calculi (e.g., kidney stones) in the

ureter of patients.

[005] One of the most common methods for non-invasively viewing an

internal body cavity of a patient is with an imaging endoscope. Such endoscopes

are elongated devices that are inserted into the body cavity. Light is delivered

through an illumination channel of the endoscope, and reflected light is gathered

by one or more lenses that are coupled to an imaging channel. Light from the

imaging channel is transmitted out of the endoscope and supplied to a camera or

other viewing device so that a physician can examine the internal body tissue.

[006] The internal body portions accessed by an endoscope, however, are

remote from atmospheric light. This poor lighting (or even absence of light) within

a target treatment portion requires that an endoscope be equipped with an internal

light source. Known endoscope systems use an external light source transmitted

to the treatment area through an optical fiber, for example. Other known systems

present multiple optical fibers in a bundle to provide light at the tip of an

endoscope. Such optical fiber light sources present a narrow beam of light

illuminating an area directly incident to the path of the light rays emitted from the

fibers. In endoscopes having, for example, front/forward directed light sources,

the lighting is often ineffective since the only illuminated area is the narrow path

directly incident to the direction of the emitted light rays. This arrangement is

equated to using a flashlight is a dark cave. Accordingly, there is a need for a

supplemental endoscope light source for illuminating a greater area of a treatment

location of a patient.

[007] FIG. 1, for example, illustrates a known endoscope system. For

purposes of this disclosure, "distal" refers to the end further from the device

operator during use and "proximal" refers to the end closer to the device operator

during use. FIG. 1 depicts a known endoscope 10 including a flexible outer tube

12 extending between a distal end 14 and a proximal end (not shown) of the

device. The distal end 14 of endoscope 10 is illustrated as positioned within a

patient's internal body portion, such as, for example, anatomical lumen 18. The

endoscope 10 includes an illumination channel 15 housing at least one optical

fiber 16 therein.



[008] As seen in FIG. 1, optical fiber 16 emits a distally directed path of

light comprising an illumination path 20. As seen in FIG. 1, only the area upon

which illumination path 20 impinges is illuminated and therefore viewable by an

operator. Therefore, in the illustrated arrangement, only the area in the direct

forward path of the endoscope 10 is illuminated for viewing. An area depicted by

arrows 22 represents a portion of lumen 18, extending laterally beyond, and

proximal away from, the illumination path 20. Accordingly, arrows 22 depict a

dark, poorly lit portion of lumen 18. As a result of the relatively narrow area

lighted by illumination path 20, only a small forwardly directed portion of lumen 18

is viewable by the operator.

[009] The optical fiber 16 extends within an illumination channel 15 of the

endoscope for emitting light at the treatment region of an endoscope. In use,

optical fibers and their housing lumens occupy a portion of the available area of

the endoscope. An alternative light source could eliminate the need for optical

fibers and illumination channels, thereby decreasing the outer diameter of the

endoscope. Accordingly, there is a need for an improved alternative endoscope

light source that overcomes the disadvantages of optical fibers and provides a

reduced size for a combined medical device and light source.

SUMMARY OF THE INVENTION

[010] Embodiments of the present invention are directed to a medical

device and illumination system that obviates one or more of the limitations and

disadvantages of prior medical devices.

[01 1] In one embodiment, the medical device includes an elongated

flexible tube including a distal end and a proximal end. The tube defines a

channel extending from the proximal end to an aperture at the distal end. An

illumination device is housed within the channel and configured to emit a distally

directed path of light. A light source is provided at the distal end of the flexible

tube and configured to emit a laterally directed path of light.

[012] In various embodiments, the medical device may include one or

more of the following additional features: wherein the flexible tube defines a

longitudinal axis extending between the distal and proximal ends of the flexible

tube, the distally directed path of light extends substantially parallel to the



longitudinal axis of the flexible tube, and the laterally directed path of light extends

substantially perpendicular to the longitudinal axis of the flexible tube; wherein the

light source is provided along an outside surface of the flexible tube along a distal

end of the flexible tube; wherein the light source is a coating; wherein the light

source completely surrounds the outside surface of the flexible tube along the

distal end; wherein the light source is a flexible organic light emitting diode

(FOLED); wherein the light source is provided on a flexible base material

comprising one of polyethylene terephthalate (PET), polyethylene naphthalate

(PEN), or a reflective metal foil; wherein the light source is one of a transparent

organic light emitting diode (TOLED), a phosphorescent organic light emitting

diode (PHOLED), and a stacked organic light emitting diode (SOLED); wherein

the light source comprises a combination of two or more of ( 1 ) a transparent

organic light emitting diode (TOLED), (2) a phosphorescent organic light emitting

diode (PHOLED), (3) a flexible organic light emitting diode (FOLED), and (4) a

stacked organic light emitting diode (SOLED); wherein the light source comprises

a thin film including silver molecules to which electric current is applied to derive

electroluminescence therefrom; wherein the light source is configured to emit a

distally directed path of light; and wherein the light source is provided along a

distal facing surface of the flexible tube; wherein the illumination device comprises

at least one optical fiber; wherein power is supplied to the light source through

electrical wiring housed within the medical device; and wherein power is supplied

to the light source through a magnetic field generated external to a patient and an

induction coil on the medical device.

[013] Another embodiment of the invention is directed to a medical device

including an elongated flexible tube including a distal end and a proximal end.

The tube defines a channel extending from the proximal end to an aperture at the

distal end. A light source is provided along an outside surface of the flexible tube

at a distal end of the flexible tube and is configured to emit light laterally and

distally of the distal end of the flexible tube.

[014] In various embodiments, the medical device may include one or

more of the following additional features: wherein the flexible tube defines a

longitudinal axis extending between the distal and proximal ends of the flexible

tube, the distally directed path of light extends substantially parallel to the



longitudinal axis of the flexible tube, and the laterally directed path of light extends

substantially perpendicular to the longitudinal axis of the flexible tube; wherein the

light source is a coating; wherein the light source completely surrounds the

outside surface of the flexible tube along the distal end; further comprising an

illumination device housed within the channel configured to emit a distally directed

path of light; wherein the light source is a flexible organic light emitting diode

(FOLED); wherein the light source is provided on a flexible base material

comprising one of polyethylene terephthalate (PET), polyethylene naphthalate

(PEN), or a reflective metal foil; wherein the light source is one of a transparent

organic light emitting diode (TOLED), a phosphorescent organic light emitting

diode (PHOLED), and a stacked organic light emitting diode (SOLED); wherein

the light source comprises a combination of two or more of ( 1) a transparent

organic light emitting diode (TOLED), (2) a phosphorescent organic light emitting

diode (PHOLED), (3) a flexible organic light emitting diode (FOLED), and (4) a

stacked organic light emitting diode (SQLED); wherein the light source comprises

a thin film including silver molecules to which electric current is applied to derive

electroluminescence therefrom; wherein the light source is provided along a distal

facing surface of the flexible tube; wherein the illumination device comprises at

least one optical fiber; wherein the outside surface includes a distal facing surface

of the flexible tube; wherein the channel is configured to receive a treatment

instrument; wherein power is supplied to the light source through electrical wiring

housed within the medical device; and wherein power is supplied to the light

source through a magnetic field generated external to a patient and an induction

coil on the medical device.

[01 5] Additional objects and advantages of the invention will be set forth in

part in the description which follows, and in part will be obvious from the

description, or may be learned by practice of the invention. The objects and

advantages of the invention will be realized and attained by means of the

elements and combinations particularly pointed out in the appended claims.

[016] It is to be understood that both the foregoing general description and

the following detailed description are exemplary and explanatory only and are not

restrictive of the invention, as claimed.



BRIEF DESCRIPTION OF THE DRAWINGS

[017] The accompanying drawings, which are incorporated in and

constitute a part of this specification, illustrate several embodiments of the

invention and together with the description, serve to explain the principles of the

invention.

[018] FIG. 1 is a side view illustrating a distal portion of a known imaging

endoscope within an internal body portion.

[019] FIG. 2 is a side view illustrating a distal portion of a medical device

including a supplemental light source, according to an embodiment of the

invention.

[020] FIG. 3 is a side view illustrating a distal portion of a medical device

including a light source, according to an embodiment of the invention.

[021] FIG. 4 illustrates a distal portion of a medical device according to an

embodiment of the invention deployed within a patient's internal body portion.

DESCRIPTION OF THE EMBODIMENTS

[022] Reference will now be made in detail to the exemplary

embodiments of the invention, examples of which are illustrated in the

accompanying drawings. Wherever possible, the same reference numbers will be

used throughout the drawings to refer to the same or like parts. The drawing

figures of this application are intended to provide a general understanding of the

working elements of the underlying system. Accordingly, unless explicitly stated,

the figures do not represent a literal depiction of proportional dimensions or the

precise locations for the illustrated inter-related components.

[023] According to exemplary embodiments, the Invention relates to a

medical device and illumination system for viewing a patient's interna! body

portion. In some embodiments, the medical device includes an internal working

channel that receives a treatment device in an endoscopic medical procedure.

The treatment device can be advanced through a working channel of an

endoscope, including an endoscope specifically designed and/or sized for use

with the treatment device, and into a tissue tract. For purposes of this disclosure,

"treatment device" or "treatment instrument" includes, for example, any medical



device advanced through a working channel of an endoscope and for use during

an endoscopic procedure. Exemplary treatment instruments include, but are not

limited to, guide wires, cutting or grasping forceps, biopsy devices, snare loops,

injection needles, cutting blades, scissors, retractable baskets, retrieval devices,

ablation and/or electrophysiology catheters, stent placement devices, surgical

stapling devices, and balloon catheters.

[024] FIG. 2 is a side view illustrating a distal portion of a medical device,

according to an embodiment of the invention. FIG. 2 depicts an endoscope 30

including a flexible outer tube 32 extending between a distal end 34 and a

proximal end (not shown) of the device. The flexible outer tube 32 extends along

a longitudinal axis 35. The distal end 34 of endoscope 30 is illustrated as

positioned within a patient's internal body portion, such as, for example,

anatomical lumen 18. The endoscope 30 includes an illumination channel 37

housing at least one optical fiber 36 therein.

[025] Optical fiber 36 emits a distally directed path of light comprising a

forwardly directed illumination path 40 extending substantially parallel to the

longitudinal axis 35. Illumination path 40 lights the area in the direct forward path

of the endoscope 40 for viewing by an operator. Endoscope 30 further includes a

supplemental light source 42 provided along an outside surface of tube 32 at the

distal end of endoscope 30. In one embodiment, supplemental light source 42

emits light away from the distal portion of flexible tube 32. For example,

supplemental light source 42 may emit light away from tube 32 in directions

substantially perpendicular to the longitudinal axis 35, otherwise orthogonal to axis

35, or even along axis 35. In one embodiment, as seen in FlG. 2 , light source 42

can be configured to emit a laterally directed path of light comprising a laterally

directed peripheral illumination zone 44, shown bounded by dashed lines 46. In

other embodiments, light source 42 can be configured to emit light in all directions

and angles relative to axis 35.

[026] As seen in FIG. 2, the addition of supplemental light source 42

expands the illuminated portion of the working field within a desired treatment

portion of lumen 18. The combined illumination of forwardly directed path 40 and

peripherally directed zone 44 provides an operator with an expanded view of the

working field. This expanded view in turn provides a larger and clearer image to



an operator, thereby improving the accuracy with which an operator can position

the underlying endoscope or use a treatment device passed through a working

channel of the endoscope. In addition, this expanded view and increased

accuracy can reduce the length of time required for a particular

diagnostic/treatment procedure and reduce instances of tissue trauma resulting

from improper or prolonged endoscope positioning or treatment device use.

[027] Light source 42 can be comprised of a relatively flexible and thin

material configured for incorporation along the distal end of an endoscope. One

exemplary light source is an organic light emitting diode (OLED). OLEDs have

been constructed using rigid, glass based materials for a supporting structure. In

order to protect such OLEDs from the corrupting effects of water and oxygen,

OLEDs can be sealed with glass or metal using an ultraviolet-cured epoxy resin.

Such configurations, however, can result in a relatively bulky and rigid light

source, thereby adding to an overall profile of the underlying endoscope.

[028] A more preferred exemplary light source therefore is a flexible

organic light emitting diode (FOLED). A FOLED comprises light emitting diode

structure constructed using a flexible base material, such as clear plastic film or

reflective metal foil. FOLEDs can comprise a relatively light-weight, thin, flexible,

and durable light source manufactured on a variety of substrates having such

characteristics. Exemplary materials for the underlying base substrate of a

FOLED include, but are not limited to, thin plastics, such as, for example,

polyethylene terephthalate (PET) or polyethylene naphthalate (PEN) polyester-

type films. In addition, bendable metallic foils are also contemplated as being

potential base materials.

[029] Alternative materials for the light source will include any materials

that are sufficiently thin to be applied on the outer surface of the scope and

contain electroluminescent properties. For example, another exemplary light

source involves deriving electroluminescence from individual molecules by

exposing the molecules (such as molecules including silver or copper, for

example) to electrical current, which results in the production of light through the

emission of photons. (See, for example, the light sources described at

http://qtresearchnews.gatech.edu/newsrelease/NANOLIGHT.htm .) The

application of both direct current (DC) and alternating current (AC) has proved to



be effective in producing light from sources as small as those in the nanometer-

scale within thin films of silver oxide, with the application of alternating current

resulting in a greater magnitude.

[030] Other exemplary light sources include, but are not limited to

alternative organic LED variations. For example, light source 42 can be

comprised of materials such as TOLEDs (transparent OLEDs), PHOLEDs

(phosphorescent OLEDs), and SOLEDs (stacked OLEDs) from Universal Display

Corporation of Ewing, New Jersey. Reference is made to

www.universaldisplay.com for further information on organic light emitting device

technology.

[031] A power supply to the FOLED or other light source may be

externally supplied. One way to supply the power is through thin electrical wiring

through the underlying endoscope. This power supply is still an advantageous

alternative to lighting through optical fibers because the electrical wiring is much

thinner and more flexible than a fiber optic bundle. Another way to power the light

supply is through wireless induction power. In such a configuration, a magnetic

field is generated outside the body and an induction coil on the scope converts the

magnetic field into electrical power for use by the light source.

[032] FIG. 3 is a side view illustrating a distal portion of a medical device

including a light source, according to another embodiment of the invention. FIG. 3

depicts an endoscope 50 including a flexible outer tube 52 extending between a

distal end 54 and a proximal end (not shown) of the device. The flexible outer

tube 52 extends along a longitudinal axis 55. The distal end 54 of endoscope 50

is illustrated as positioned within a patient's internal body portion, such as, for

example, anatomical lumen 18. The endoscope 50 includes a light source 60

integrated along a distal tip of the endoscope 50.

[033] A working channel 56 extends through the flexible tube 52 and exits

beyond the distal face of endoscope 50, such that a treatment device can access

the patient's lumen 18. In one embodiment, light source 60 is provided (or coated,

for example, in embodiments using FOLEDs as light source 60) along a distal

portion of the outside surface of flexible tube 52 as well as a portion of the distal

facing surface of flexible tube 52. In such an arrangement, light source 60 is

configured to emit not only a laterally directed path of light, emitted orthogonal to



and substantially perpendicular to longitudinal axis 55, but also a forwardly

directed path of light, extending along and substantially parallel to the longitudinal

axis 55. For example, in the embodiment shown in FIG. 3, the light source 60 can

be configured to emit a laterally directed path of light comprising a peripheral

illumination zone β In addition, as noted above, light source 60 can be

configured to emit a distally directed path of light comprising a forwardly directed

illumination path α. Zones α and β essentially form one continuous illuminated

area extending substantially completely around the distal tip of endoscope 50.

Since light source 60 directs light both peripheral to and forward of the flexible

tube 52, the combined illumination provides an operator with an expanded view of

the working field.

[034] As noted above with regard to the embodiment of FIG. 2, this

expanded view in turn provides a larger and clearer image to an operator, thereby

improving the accuracy with which an operator can position the underlying

endoscope. In addition to these benefits, the use of light source 60, integrated

with the distal end of endoscope 50, allows for the deletion of fiber optic

illumination means, thereby reducing the outer diameter necessary for endoscope

50. Furthermore, in embodiments where the light source 60 comprises flexible

and relatively thin base materials, such as, for example, FOLED light sources, the

flexible thin coating along the distal tip of the endoscope further facilitates the

manufacture of a reduced diameter medical device.

[035] In addition to the above described embodiments, alternative light

sources can be configured to emit light at angle other that those parallel and

perpendicular to a longitudinal axis of a medical device. For example, a medical

device may incorporate a light source in accordance with this invention that emits

light at various intermediate/oblique angles relative to the longitudinal axis of the

medical device. In various alternative embodiments a light source providing an

intermediate/oblique light path can be provided in place of, or in addition to, any of

the above-described light sources.

[036] FIG. 4 illustrates the positioning of an endoscope 30 or 50 within a

patient's body portion. In particular, FIG. 4 depicts the endoscope 50 extended

within a patient's stomach 70 such that the integrated light source 60 along a

distal tip of the endoscope 50 illuminates the internal cavity of the patient's



stomach 70. As illustrated in FIG. 4, the endoscope 50 can be selectively

manipulated by an operator such that the distal end of the endoscope is deflected

to reach a particular desired internal body portion for examination or treatment. In

embodiments where light source 60 is comprised of a FOLED the endoscope

affords the additional benefits of further flexibility, even along the terminal distal

portion of endoscope 50 that incorporates light source 60.

[037] While this specification makes reference to endoscope devices, the

invention is not intended to be so limited. Accordingly, the elements described in

this application may be used with any other medical device requiring, or even

benefiting from, a light source. Other embodiments of the invention will be

apparent to those skilled in the art from consideration of the specification and

practice of the invention disclosed herein. It is intended that the specification and

examples be considered as exemplary only, with a true scope and spirit of the

invention being indicated by the following claims.



WHAT IS CLAIMED IS:

1. A medical device, comprising:

an elongated flexible tube including a distal end and a proximal end, the

tube defining a channel extending from the proximal end to an aperture at the

distal end;

an illumination device housed within the channel configured to emit a

distally directed path of light; and

a light source provided at the distal end of the flexible tube configured to

emit a laterally directed path of light.

2. The medical device of claim 1, wherein the flexible tube defines a

longitudinal axis extending between the distal and proximal ends of the flexible

tube, the distally directed path of light extends substantially parallel to the

longitudinal axis of the flexible tube, and the laterally directed path of light extends

substantially perpendicular to the longitudinal axis of the flexible tube.

3 . The medical device of claim 1, wherein the light source is provided along

an outside surface of the flexible tube along a distal end of the flexible tube.

4 . The medical device of claim 3, wherein the light source is a coating.

5 . The medical device of claim 3, wherein the light source completely

surrounds the outside surface of the flexible tube along the distal end.

6. The medical device of claim 1, wherein the light source is a flexible organic

light emitting diode (FOLED).

7. The medical device of claim 6, wherein the light source is provided on a

flexible base material comprising one of polyethylene terephthalate (PET),

polyethylene naphthalate (PEN), or a reflective metal foil.



8 . The medical device of claim 1, wherein the light source is one of a

transparent organic light emitting diode (TOLED), a phosphorescent organic light

emitting diode (PHOLED), and a stacked organic light emitting diode (SOLED).

9. The medical device of claim 1, wherein the light source comprises a

combination of two or more of ( 1) a transparent organic light emitting diode

(TOLED), (2) a phosphorescent organic light emitting diode (PHOLED), (3) a

flexible organic light emitting diode (FOLED) and (4) a stacked organic light

emitting diode (SOLED).

10. The medical device of claim 1, wherein the light source comprises a thin

film including silver molecules to which electric current is applied to derive

electroluminescence therefrom.

11. The medical device of claim 1, wherein the light source is configured to

emit a distally directed path of light.

12. The medical device of claim 3 , wherein the light source is provided along a

distal facing surface of the flexible tube.

13. The medical device of claim 1, wherein the illumination device comprises at

least one optical fiber.

14. The medical device of claim 1, wherein power is supplied to the light source

through electrical wiring housed within the medical device.

15. The medical device of claim 1, wherein power is supplied to the light source

through a magnetic field generated external to a patient and an induction coil on

the medical device.

16. A medical device, comprising:



an elongated flexible tube including a distal end and a proximal end, the

tube defining a channel extending from the proximal end to an aperture at the

distal end; and

a light source provided along an outside surface of the flexible tube at a

distal end of the flexible tube, the light source configured to emit light laterally and

distally of the distal end of the flexible tube.

17. The medical device of claim 16, wherein the flexible tube defines a

longitudinal axis extending between the distal and proximal ends of the flexible

tube, the distally directed path of light extends substantially parallel to the

longitudinal axis of the flexible tube, and the laterally directed path of light extends

substantially perpendicular to the longitudinal axis of the flexible tube.

18. The medical device of claim 16, wherein the light source is a coating.

19. The medical device of claim 16, wherein the light source completely

surrounds the outside surface of the flexible tube along the distal end.

20. The medical device of claim 16, further comprising an illumination device

housed within the channel configured to emit a distally directed path of light.

2 1. The medical device of claim 16, wherein the light source is a flexible

organic light emitting diode (FOLED).

22. The medical device of claim 2 1, wherein the light source is provided on a

flexible base material comprising one of polyethylene terephthalate (PET),

polyethylene naphthalate (PEN), or a reflective metal foil.

23. The medical device of claim 16, wherein the light source is one of a

transparent organic light emitting diode (TOLED), a phosphorescent organic light

emitting diode (PHOLED), and a stacked organic light emitting diode (SOLED).



24. The medical device of claim 16, wherein the light source comprises a

combination of two or more of ( 1) a transparent organic light emitting diode

(TOLED), (2) a phosphorescent organic light emitting diode (PHOLED), (3) a

flexible organic light emitting diode (FOLED), and (4) a stacked organic light

emitting diode (SOLED).

25. The medical device of claim 16, wherein the light source comprises a thin

film including silver molecules to which electric current is applied to derive

electroluminescence therefrom.

26. The medical device of claim 16, wherein the light source is provided along

a distal facing surface of the flexible tube.

27. The medical device of claim 20, wherein the illumination device comprises

at least one optical fiber.

28. The medical device of claim 16, wherein the outside surface includes a

distal facing surface of the flexible tube.

29. The medical device of claim 16, wherein the channel is configured to

receive a treatment instrument.

30. The medical device of claim 16, wherein power is supplied to the light

source through electrical wiring housed within the medical device.

3 1. The medical device of claim 16, wherein power is supplied to the light

source through a magnetic field generated external to a patient and an induction

coil on the medical device.
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