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ENDOSCOPIC SYSTEMS, DEVICES, AND METHODS 

Cross-reference to related applications 

[0001] This application is a continuation-in-part of U.S. Application No. 15/368,430 (filed on 

December 2, 2016, which is a continuation of U.S. Application No. 14/985,587, filed on December 

31, 2015, which claims priority to U.S. Provisional Application No. 61/233,828, filed on September 

28, 2015), U.S. Application No. 15/985,587 (filed on December 31, 2015, which claims priority to 

U.S. Provisional Application No. 61/233,828, filed on September 28, 2015), and U.S. Application 

No. 15/710,555 (filed on September 20, 2017, which is a continuation-in-part of U.S. Application 

No. 15/368,430 (filed on December 2, 2016, which is a continuation of U.S. Application No. 

14/985,587, filed on December 31, 2015, which claims priority to U.S. Provisional Application No. 

61/233,828, filed on September 28, 2015) and U.S. Application No. 15/985,587 (filed on December 

31, 2015, which claims priority to U.S. Provisional Application No. 61/233,828, filed on September 

28, 2015)), the contents of all of which are hereby expressly incorporated by reference in their 

entirety, including the contents and teachings of any references contained therein. 

Background

[0002] The present disclosure relates generally to endoscopic systems, devices, and methods, 

and more specifically, relates to systems and devices for use in performing endoluminal procedures, 

including diagnostic and therapeutic procedures, and methods of configuring and using such 

systems and devices. 

[0003] Presently, colorectal cancer is the third most commonly diagnosed cancer and also the 

third leading cause of cancer-related deaths worldwide.  If diagnosed at a sufficiently early stage, 

however, the survival rate of patients suffering from colorectal cancer may reach upwards of ninety 

percent.   

[0004] Conventional optical colonoscopy is the most widely accepted and used procedure for 

colorectal screening.  In general, conventional optical colonoscopy involves the insertion of a 

colonoscope through the colon of a patient, and requires forceful manual pushing of the 

colonoscope against the luminal wall at flexural or looping/bending sections of the colon during 

insertion, which generally results in severe discomfort and pain to the patient.  The retracting and/or 

removal of the colonoscope from the flexural and/or looping/bending sections of the colon of the 

patient may also cause significant discomfort and/or pain to the patient. 
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[0005] Despite recent developments in modern medical science and technology, it is recognized 

in the present disclosure that one or more problems are encountered in colonoscopy-related 

diagnostic and therapeutic technologies and methodologies, including those described above and in 

the present disclosure.  

[0006] Present example embodiments relate generally to systems, devices, and methods for 

addressing one or more problems in diagnostic and therapeutic systems, devices, and methods, 

including those described above and herein.

[0007] In an exemplary embodiment, an endoscopic system is described.  The endoscopic 

system may include a main body, a plurality of actuation control members, a navigation section, an 

anchor assembly, and a connector assembly.  The main body may include an elongated tubular 

structure with a proximal end and a distal end.  The plurality of actuation control members may 

extend through the elongated tubular structure of the main body.  A proximal end of the navigation 

section may be securable to the distal end of the main body.  The navigation section may include a 

plurality of distal termination points.  Each distal termination point may be configured to receive a 

distal end of one or more of the actuation control members.  At least a portion of the navigation 

section may be selectively controllable to bend based on a force applied to one or more of the 

actuation control members.  The anchor assembly may include an anchor assembly body, a first 

expandable member, a second expandable member, and one or more pressure openings.  The anchor 

assembly body may include an elongated structure forming a central axis.  The anchor assembly 

body may include a distal end and a proximal end.  The proximal end of the anchor assembly may 

be securable to a distal end of the navigation section.  The first expandable member may be secured 

to the anchor assembly body.  The first expandable member may be configurable to transition 

between an expanded configuration and a non-expanded configuration.  When the first expandable 

member is in the expanded configuration, the first expandable member may include a proximal side 

wall facing towards the proximal end of the anchor assembly body and a distal side wall facing 

towards the distal end of the anchor assembly body.  The distal side wall of the first expandable 

member may include one or more first protrusions.  The second expandable member may be secured 

to the anchor assembly body.  The second expandable member may be configurable to transition 

between an expanded configuration and a non-expanded configuration.  When the second 

expandable member is in the expanded configuration, the second expandable member may include a 

distal side wall facing towards the distal end of the anchor assembly body and a proximal side wall 

facing towards the proximal end of the anchor assembly body.  The proximal side wall of the second 

expandable member may include one or more second protrusions.  The one or more pressure 
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openings may be provided on the anchor assembly body at a location between the first and second 

expandable members.  The one or more pressure openings may be configurable to provide a 

negative pressure.  The first and second protrusions may be configurable in such a way that, when 

the first and second expandable members are both in the expanded configuration, one or more of the 

first protrusions and one or more of the second protrusions cooperatively form a sieve portion 

between the first and second expandable members.  The sieve portion may be configured to reduce 

an occurrence of solids blocking one or more of the pressure openings.  The connector assembly 

may include a connector assembly body and connector interface portion.  The connector assembly 

body may include a plurality of proximal termination points.  Each proximal termination point may 

be configurable to receive a proximal end of one or more of the actuation control members.  The 

connector interface portion may include a main port, pressure source port, and actuation control port.  

The main port may be configurable to bridge the connector assembly body to the proximal end of 

the main body.  The pressure source port may be configurable to receive negative pressure from an 

external pressure source and provide the negative pressure to the one or more pressure openings via 

the main port.  The actuation control port may be configurable to enable the actuation control 

members to extend from the proximal termination points to the distal termination points in the 

navigation section.   

[0008] In another exemplary embodiment, an endoscopic system is described.  The endoscopic 

system may include a main body and a control section.  The main body may be an elongated tubular 

structure with a proximal end and a distal end.  The control section may be securable to the distal 

end of the main body.  The control section may include a navigation section, first expandable 

member, second expandable member, and one or more pressure openings.  The navigation section 

may be configurable in such a way that at least a portion of the navigation section is selectively 

controllable to bend in a plurality of directions and curvatures.  The first expandable member may 

be configurable to transition between an expanded configuration and a non-expanded configuration.  

When in the expanded configuration, the first expandable member may include a first side wall and 

a second side wall.  The first side wall of the first expandable member may include one or more first 

protrusions.  The second expandable member may be configurable to transition between an 

expanded configuration and a non-expanded configuration.  When in the expanded configuration, 

the second expandable member may include a first side wall and a second side wall.  The first side 

wall of the second expandable member may include one or more second protrusions.  When the first 

and second expandable members are both in the expanded configuration, the first side wall of the 

first expandable member faces the first side wall of the second expandable member.  Furthermore, 
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when the first and second expandable members are both in the expanded configuration, one or more 

of the first protrusions and one or more of the second protrusions cooperatively form a sieve portion 

between the first and second expandable members.  The sieve portion may be configured to block 

solids from passing through to the one or more of the pressure openings.  The one or more pressure 

openings may be provided at a location between the first and second expandable members, the one 

or more pressure openings configurable to provide a negative pressure. 

[0009] In another exemplary embodiment, an endoscopic system is described.  The endoscopic 

system may include a main body, a plurality of actuation control members, a navigation section, an 

anchor assembly, and a connector assembly.  The main body may include an elongated tubular 

structure with a proximal end and a distal end.  The plurality of actuation control members may 

extend through the elongated tubular structure of the main body.  A proximal end of the navigation 

section may be securable to the distal end of the main body.  The navigation section may include a 

plurality of distal termination points.  Each distal termination point may be configured to receive a 

distal end of one or more of the actuation control members.  At least a portion of the navigation 

section may be selectively controllable to bend based on a force applied to one or more of the 

actuation control members.  The anchor assembly may include an anchor assembly body, a first 

expandable member, a second expandable member, and one or more pressure openings.  The anchor 

assembly body may be an elongated structure forming a central axis.  The anchor assembly body 

may include a distal end and a proximal end.  The proximal end may be securable to a distal end of 

the navigation section.  The first expandable member may be secured to the anchor assembly body.  

The first expandable member may be configurable to transition between an expanded configuration 

and a non-expanded configuration.  The second expandable member may be secured to the anchor 

assembly body.  The second expandable member may be configurable to transition between an 

expanded configuration and a non-expanded configuration.  The one or more pressure openings may 

be provided on the anchor assembly body at a location between the first and second expandable 

members.  The one or more pressure openings may be configurable to provide a negative pressure.  

The connector assembly may include a connector assembly body and a connector interface portion.  

The connector assembly body may include a plurality of proximal termination points.  Each 

proximal termination point may be configurable to receive a proximal end of one or more of the 

actuation control members.  The connector interface portion may include a main port, pressure 

source port, and actuation control port.  The main port may be configurable to bridge the connector 

assembly body to the proximal end of the main body.  The pressure source port may be configurable 

to receive negative pressure from an external pressure source and provide the negative pressure to 
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the one or more pressure openings via the main port.  The actuation control port may be 

configurable to enable the actuation control members to extend from the proximal termination 

points to the distal termination points in the navigation section. 

Brief Description of the Drawings 

[0010] For a more complete understanding of the present disclosure, example embodiments, and 

their advantages, reference is now made to the following description taken in conjunction with the 

accompanying drawings, in which like reference numbers indicate like features, and:  

[0011] Figure 1 is an illustration of a perspective view of an example embodiment of an 

endoscopic system; 

[0012] Figure 2A is an illustration of a perspective view of an example embodiment of the head 

assembly; 

[0013] Figure 2B is an illustration of a side view of an example embodiment of the endoscopic 

system; 

[0014] Figure 2C is an illustration of a side view of an example embodiment of the endoscopic 

system in a cavity, such as a colonic lumen, of a patient; 

[0015] Figure 2D is an illustration of a side view of an example embodiment of the endoscopic 

system; 

[0016] Figure 2E is an illustration of a side view of an example embodiment of the endoscopic 

system; 

[0017] Figure 3A is an illustration of a side view of an example embodiment of the endoscopic 

system;  

[0018] Figures 3B is an illustration of a side view of an example embodiment of the endoscopic 

system;  

[0019] Figures 3C is an illustration of a side view of an example embodiment of the endoscopic 

system;    

[0020] Figure 3D is an illustration of a side view of an example embodiment of the endoscopic 

system in a cavity of a patient, and the head assembly bending based on a bend in the cavity of the 

patient; 

[0021] Figure 3E is an illustration of a side view of an example embodiment of the endoscopic 

system, and the first main body bending based on the bend in the cavity of the patient; 

[0022] Figure 3F is an illustration of a side view of an example embodiment of the endoscopic 

system, and the second main body bending based on the bend in the cavity of the patient; 
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[0023] Figure 3G is an illustration of a side view of an example embodiment of the endoscopic 

system, and the straightening of the flexural and/or looping/bending section in the cavity of the 

patient; 

[0024] Figure 3H is an illustration of a cross-sectional view of an example embodiment of the 

first main body; 

[0025] Figure 3I is an illustration of a cross-sectional view of an example embodiment of the 

second main body; 

[0026] Figure 4A is an illustration of a side view of an example embodiment of a first and/or 

second anchor assembly; 

[0027] Figure 4B is an illustration of a side view of another example embodiment of the first 

and/or second anchor assembly; 

[0028] Figure 4C is an illustration of a side view of another example embodiment of the first 

and/or second anchor assembly;  

[0029] Figure 4D is an illustration of example embodiments of suction openings; 

[0030] Figure 5 is an illustration of an example embodiment of a method for performing a 

diagnostic and/or therapeutic/surgical action and/or procedure in a cavity of a patient;  

[0031] Figure 6A is an illustration of a side view of an example embodiment of a main 

assembly of an endoscopic system; 

[0032] Figure 6B is an illustration of a side view of an example embodiment of an outer 

assembly of an endoscopic system; 

[0033] Figure 6C is a cross-sectional view of an example embodiment of a main assembly of an 

endoscopic system; 

[0034] Figure 6D is a cross-sectional view of an example embodiment of a main assembly of an 

endoscopic system; 

[0035] Figure 6E is a cross-sectional view of an example embodiment of a main assembly of an 

endoscopic system; 

[0036] Figure 6F is a cross-sectional view of an example embodiment of a main assembly of an 

endoscopic system; 

[0037] Figure 6G is a cross-sectional view of an example embodiment of an outer assembly of 

an endoscopic system; 

[0038] Figure 6H is a cross-sectional view of an example embodiment of an outer assembly of 

an endoscopic system; 
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[0039] Figure 6I is a side view of an example embodiment of an endoscopic system having 

expandable members in the non-expanded state; 

[0040] Figure 6J is a side view of an example embodiment of an endoscopic system having an 

expandable member of the outer assembly in the expanded state; 

[0041] Figure 6K is a side view of an example embodiment of an endoscopic system having an 

expandable member of the main assembly in an expanded state; 

[0042] Figure 6L is a side view of an example embodiment of an endoscopic system having 

two expandable members in an expanded state; 

[0043] Figure 6M is a front view of an example embodiment of an endoscopic system; 

[0044] Figure 6N is a side view of an example embodiment of an endoscopic system having its 

bendable section configured in a bended position; 

[0045] Figure 6O is a side view of an example embodiment of an endoscopic system having its 

extendible section configured in the normal or un-extended configuration; 

[0046] Figure 6P is a side view of an example embodiment of an endoscopic system having its 

extendible section configured in an extended configuration; 

[0047] Figure 6Q is a cross-sectional view of another example embodiment of a main assembly 

of an endoscopic system having 3 movement channels; 

[0048] Figure 6R is a cross-sectional view of another example embodiment of a main assembly 

of an endoscopic system having an extendible section configured in a normal or un-extended 

configuration;  

[0049] Figure 6S is a cross-sectional view of another example embodiment of a main assembly 

of an endoscopic system having an extendible section configured in an extended configuration; 

[0050] Figure 7A is an illustration of a side view of another example embodiment of a main 

assembly of an endoscopic system; 

[0051] Figure 7B is an illustration of a side view of another example embodiment of an outer 

assembly of an endoscopic system; 

[0052] Figure 7C is a cross-sectional view of an example embodiment of a main assembly of an 

endoscopic system; 

[0053] Figure 8A is an illustration of an example embodiment of a surgical system inserted into 

a cavity of a patient;  

[0054] Figure 8B is an illustration of an example embodiment of a surgical system further 

inserted into the cavity of the patient; 
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[0055] Figure 8C is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient and having its bendable section configured in a bended position to advance 

around a flexural, looping, and/or bending sections of the cavity of the patient; 

[0056] Figure 8D is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient, having the expandable member of its second (or outer) main body 

expanded, and applying a negative pressure by one or more pressure openings of its second (or outer) 

main body so as to collectively provide a securing or anchoring with respect to an interior wall 

forming the cavity of the patient; 

[0057] Figure 8E is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient and having its extendible section extended so as to further advance into the 

cavity of a patient;  

[0058] Figure 8F is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient, having the expandable member of its first (or inner) main body expanded, 

and applying a negative pressure by one or more pressure openings of its first (or inner) main body 

so as to provide a securing or anchoring with respect to an interior wall forming the cavity of the 

patient; 

[0059] Figure 8G is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient and un-expanding of the expandable member of its second (or outer) main 

body; 

[0060] Figure 8H is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient and having its extendible section contract so as to pull the second (or outer) 

main body towards the distal end of the first (or inner) main body;  

[0061] Figure 8I is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient, expanding of the expandable member of its second (outer) main body, and 

applying a negative pressure by one or more pressure openings of its second (or outer) main body;  

[0062] Figure 8J is an illustration of an example embodiment of a surgical system inserted into 

the cavity of the patient and un-expanding of the expandable member of its first (or inner) main 

body; 

[0063] Figure 9 is an illustration of a perspective view of an example embodiment of an 

endoscopic system; 

[0064] Figure 10A is an illustration of a cross-sectional view of an example embodiment of an 

endoscopic system; 
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[0065] Figure 10B is an illustration of a side view of an example embodiment of an endoscopic 

system with the navigation section configured to bend; 

[0066] Figure 10C is an illustration of a side view of an example embodiment of an endoscopic 

system with the navigation section configured to bend; 

[0067] Figure 10D is an illustration of a side view of an example embodiment of an endoscopic 

system with the navigation section configured to bend; 

[0068] Figure 10E is an illustration showing a plurality of example degrees of curvature of the 

navigation section; 

[0069] Figure 10F is an illustration showing a plurality of example bendable locations along the 

navigation section; 

[0070] Figure 10G is an illustration showing a plurality of example bendable directions for the 

navigation section; 

[0071] Figure 11A is an illustration of an example embodiment of an endoscopic system having 

both the first expandable member and second expandable member in the non-expanded 

configuration; 

[0072] Figure 11B is an illustration of an example embodiment of an endoscopic system having 

the first expandable member in the non-expanded configuration and the second expandable member 

in the expanded configuration; 

[0073] Figure 11C is an illustration of an example embodiment of an endoscopic system having 

the first expandable member in the expanded configuration and the second expandable member in 

the non-expanded configuration; 

[0074] Figure 11D is an illustration of an example embodiment of an endoscopic system having 

both the first expandable member and the second expandable member in the expanded configuration; 

[0075] Figure 11E is an illustration of an example embodiment of an endoscopic system having 

first and second protrusions on the first and second expandable members, respectively; 

[0076] Figure 12A is an illustration of an example embodiment of first protrusions on the distal 

side wall of the first expandable member; 

[0077] Figure 12B is an illustration of an example embodiment of second protrusions on the 

proximal side wall of the second expandable member; 

[0078] Figure 13A is an illustration of a side view of an example embodiment of the anchor 

assembly having radially shaped first and second protrusions on the first and second expandable 

members, respectively; 
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[0079] Figure 13B is an illustration of a perspective view of an example embodiment of the 

anchor assembly with the first expandable member having radially shaped first protrusions and with 

the second expandable member removed; 

[0080] Figure 13C is an illustration of a perspective view of an example embodiment of the 

anchor assembly with the second expandable member having spirally shaped second protrusions and 

with the first expandable member removed; 

[0081] Figure 14A is an illustration of a side view of an example embodiment of the anchor 

assembly having radially shaped first protrusions on the first expandable member and concentric 

circle shaped second protrusions on the second expandable member; 

[0082] Figure 14B is an illustration of a perspective view of an example embodiment of the 

anchor assembly with the second expandable member having concentric circle shaped second 

protrusions and with the first expandable member removed; 

[0083] Figure 14C is an illustration of a perspective view of an example embodiment of the 

anchor assembly with the first expandable member having radially shaped first protrusions and with 

the second expandable member removed; 

[0084] Figure 14D is an illustration of a side view of an example embodiment of the anchor 

assembly having concentric circle shaped first protrusions on the first expandable member and 

radially shaped second protrusions on the second expandable member; 

[0085] Figure 14E is an illustration of a perspective view of an example embodiment of the 

anchor assembly with the first expandable member having concentric circle shaped second 

protrusions and with the second expandable member removed; 

[0086] Figure 14F is an illustration of a perspective view of an example embodiment of the 

anchor assembly with the second expandable member having radially shaped second protrusions 

and with the first expandable member removed; 

[0087] Figure 15A is an illustration of a perspective view of an example embodiment of the 

connector assembly; 

[0088] Figure 15B is an illustration of a cross-sectional perspective view of an example 

embodiment of the connector assembly; 

[0089] Figure 15C is an illustration of a perspective view of an example embodiment of the 

connector assembly; 

[0090] Figure 15D is an illustration of a side view of an example embodiment of the connector 

assembly;  
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[0091] Figure 15E is an illustration of a perspective view of an example embodiment of the 

connector assembly drive portion; 

[0092] Figure 15F is an illustration of a partial perspective view of an example embodiment of 

the connector assembly; 

[0093] Figure 16A is an illustration of a perspective view of an example embodiment of the 

connector assembly; 

[0094] Figure 16B is an illustration of a perspective view of an example embodiment of the 

connector assembly, including an example embodiment of the connector assembly body separated 

from an example embodiment of the connector assembly drive portion; 

[0095] Figure 16C is an illustration of a perspective view of an example embodiment of the 

proximal termination point and an example embodiment of the complimentary element; 

[0096] Figure 16D is an illustration of a top view of an example embodiment of the connector 

assembly body and connector interface portion; 

[0097] Figure 16E is an illustration of a perspective view of an example embodiment of the 

proximal termination points and tension sensor assembly of the connector assembly body; and 

[0098] Figure 16F is an illustration of a perspective view of an example embodiment of the 

proximal termination points and tension sensor assembly of the connector assembly body. 

[0099] Although similar reference numbers may be used to refer to similar elements in the 

figures for convenience, it can be appreciated that each of the various example embodiments may be 

considered to be distinct variations. 

[00100] Example embodiments will now be described with reference to the accompanying 

drawings, which form a part of the present disclosure, and which illustrate example embodiments 

which may be practiced.  As used in the present disclosure and the appended claims, the terms 

"example embodiment," "exemplary embodiment," and "present embodiment" do not necessarily 

refer to a single embodiment, although they may, and various example embodiments may be readily 

combined and/or interchanged without departing from the scope or spirit of example embodiments.  

Furthermore, the terminology as used in the present disclosure and the appended claims is for the 

purpose of describing example embodiments only and is not intended to be limitations.  In this 

respect, as used in the present disclosure and the appended claims, the term "in" may include "in" 

and "on," and the terms "a," "an" and "the" may include singular and plural references.  Furthermore, 

as used in the present disclosure and the appended claims, the term "by" may also mean "from," 

depending on the context.  Furthermore, as used in the present disclosure and the appended claims, 

the term "if" may also mean "when" or "upon," depending on the context.  Furthermore, as used in 
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the present disclosure and the appended claims, the words "and/or" may refer to and encompass any 

and all possible combinations of one or more of the associated listed items. 

Detailed Description 

[00101] It is recognized in the present disclosure that one or more problems are encountered in 

colonoscopy-related diagnostic and therapeutic technologies and methodologies, including those 

described above and in the present disclosure.  For example, conventional optical colonoscopy 

generally involves an insertion of a colonoscope through a colon of a patient, and requires forceful 

manual pushing of the colonoscope against the interior luminal walls forming the colon cavity at 

flexural or looping/bending sections of the colon during insertion, which generally results in severe 

discomfort and/or pain to the patient.  Furthermore, the retracting and/or removal of the colonoscope, 

including the traversing of the colonoscope through the flexural and/or looping/bending sections of 

the colon of the patient, may also give rise to discomfort and/or pain to the patient. 

[00102] Recent developments in diagnostic procedures and devices have attempted to address the 

aforementioned problem through the use of a miniaturized wireless capsule having an integrated 

camera.  To perform the diagnostic procedure, the miniaturized capsule is orally introduced into a 

patient, and the miniaturized capsule passively navigates via peristalsis along the gastrointestinal 

tract in a painless manner.  It is recognized in the present disclosure, however, that while such recent 

developments address the issue of discomfort and pain to patients, such recent developments are not 

without its own problems and limitations.  For example, the in vivo monitoring of the 

gastrointestinal tract by such miniaturized capsules is in fact performed in a non-controlled and very 

slow manner since locomotion of the miniaturized capsule through the gastrointestinal tract occurs 

via peristalsis.  Furthermore, while a miniaturized capsule generally takes between about 20 to 36 

hours to travel through an entire gastrointestinal tract, current power capacity and consumption of 

such miniaturized capsules are only capable of roughly about eight hours of operation.  Accordingly, 

not all of the gastrointestinal tract can be imaged and/or monitored using such technology.  

Furthermore, such miniaturized capsules are merely capable of performing imaging/diagnosing 

procedures, and not capable of performing therapeutic/surgical procedures, such as a removing of 

polyps, obtaining biopsy samples, and/or the like. 

[00103] Systems, devices, and methods, including those for use in endoscopy and colonoscopy, 

are described in the present disclosure for addressing one or more problems of known systems, 

devices, and methods, including those described above and in the present disclosure.  It is to be 

understood that the principles described in the present disclosure may be applied outside of the 

context of endoscopy and colonoscopy, such as performing diagnostic procedures, surgical or 
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therapeutic procedures, scientific experiments, and/or other procedures in the same and/or other 

environments, cavities, and/or organs not described in the present disclosure without departing from 

the teachings of the present disclosure. 

[00104] The endoscopic System (e.g., endoscopic system 100) 

[00105] FIGURE 1 illustrates a perspective view of an example embodiment of an endoscopic 

system 100.  The endoscopic system 100 may comprise a head assembly 110.  The endoscopic 

system 100 may further comprise a main body 130.  The main body 130 may be attachable to the 

head assembly 110.  For example, a first end 130a of the main body 130 may be fixedly attached to 

a first end portion 110a of the head assembly 110.  The endoscopic system 100 may further 

comprise an anchor assembly 120.  The anchor assembly 120 may be attachable to the main body 

130.  For example, the anchor assembly 120 may be fixedly attached to the main body 130 near the 

first end 130a of the main body 130.  The endoscopic system 100 may further comprise a second 

main body 150.  The second main body 150 may house at least a portion of the main body 130, and 

the main body 130 and the second main body 150 may be slidable with respect to one another.  In 

this regard, the second main body 150 may comprise a main cavity, and the main cavity may 

perform the said housing of the main body 130.  The endoscopic system 100 may further comprise a 

second anchor assembly 140.  The second anchor assembly 140 may be attachable to the second 

main body 150.  For example, the second anchor assembly 140 may be fixedly attached to the 

second main body 150 near the first end 150a of the second main body 150.  These and other 

elements of the endoscopic system 100 will now be described with reference to Figures 1 to 5. 

[00106] The head assembly (e.g., head assembly 110) 

[00107] Figure 1 and FIGURES 2A-C illustrate an example embodiment of the head assembly 

110 of the endoscopic system 100.  The head assembly 110 may comprise first end portion 110a and 

second end portion 110b opposite to the first end portion 110a.  The first end portion 110a of the 

head assembly 110 may be attachable to the first end 130a of the main body 130 in example 

embodiments.  During diagnostic and/or therapeutic/surgical procedures, the first end portion 110a 

may be fixedly attached to the first end 130a of the main body 130, as illustrated in at least Figures 

1 to 3.  It is to be understood in the present disclosure that example embodiments of the endoscopic 

system 100 may comprise one or more other head assemblies, such as head assembly 110' illustrated 

in Figure 2B, fixedly attached to one or more other portions of the endoscopic system 100 in 

addition to or in replacement of the head system 110 attached to the first end 130a of the main body 

130. 
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[00108] The head assembly 110 may comprise one or more image capturing assemblies 111, as 

illustrated in at least Figures 1 and 2A.  Each image capturing assembly 111 may be any image 

capturing device, such as a digital and/or analog camera, digital and/or analog video camera, three 

dimensional (3-D) digital and/or analog camera, 3-D digital and/or analog video camera, 

holographic camera, x-ray based device, infrared-based device, and/or the like.  Each image 

capturing assembly 111 may comprise one or more lenses, or the like, and may be configurable to 

zoom in and/or out either optically and/or digitally.  Furthermore, each image capturing assembly 

111 may be configurable to move in one or more directions and/or positions with respect to the head 

assembly 110, and may also protrude outwardly and/or retract inwardly with respect to the head 

assembly 110.  In an example embodiment, the image capturing assembly 111 may be housed, 

either in part or in whole, in one or more portions of the endoscopic system 100, such as the head 

assembly 110.   

[00109] Each image capturing assembly 111 may further comprise one or more illumination or 

light sources, such as an LED light source, optical fiber, and/or the like.  It is to be understood in the 

present disclosure that each illumination source may be located together with and/or separate from 

the image capturing assembly 111 in example embodiments so as to improve illumination of the 

interior cavity of the patient.  For example, in example embodiments, each illumination source may 

be provided as one or more illumination sources on the face 110c of the head assembly 110, one or 

more illumination sources distributed and/or continuously shaped around the perimeter of the face 

110c of the head assembly 110 (such as a ring-shaped illumination source when the face 110c of the 

head assembly 110 has a circular shape), etc.   

[00110] Each image capturing assembly 111 and/or each light source may receive power from a 

power source (not shown), and/or the like, and such power may be received via wires and/or 

wirelessly.  In an example embodiment, the power source may be housed, either in part or in whole, 

in one or more portions of the endoscopic system 100, such as the head assembly 110, the main 

body 130, and/or the second main body 150, and/or provided outside of the patient (such as separate 

power source 180 and/or power obtained from controller 160). 

[00111] Each image capturing assembly 111 may be configurable to provide captured/recorded 

images (such as still images and/or video images, hereinafter "captured images") to a controller 160, 

computer-readable medium 162, and/or the like, and such captured images may be received by the 

controller 160 and/or computer-readable medium 162 via wires and/or wirelessly.  An 

operator/surgeon performing a diagnostic, therapeutic, and/or surgical procedure using the 

endoscopic system 100 may be operable to receive and view the captured images in real-time and/or 
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near real-time via the controller 160, and such captured images may also be stored in the computer-

readable medium 162 for viewing at a later time as well.  In example embodiments, the 

operator/surgeon may perform, among other things, one or more of the following using the captured 

images of the image capturing assembly 111: one or more insertions of a portion of the endoscopic 

system 100 into the cavity of the patient; one or more anchoring of the anchor assembly 120 and/or 

second anchor assembly 140; one or more advancing of the main body 130 and/or second main 

body 150; a straightening of one or more flexural or looping/bending sections of the cavity of the 

patient; illumination of one or more portions of the cavity of the patient via the light source of the 

head assembly 110; one or more diagnostic, therapeutic, and/or surgical procedures using one or 

more of the instruments 112; one or more other procedures and operations of the endoscopic system 

100, or parts thereof; etc. 

[00112] In an example embodiment, the controller 160 and/or computer-readable medium 162 

may be housed, either in part or in whole, in one or more portions of the endoscopic system 100, 

such as the head assembly 110, the main body 130, and/or the second main body 150, and/or 

provided outside of the patient (as illustrated in at least Figure 1).  The controller 160 may be any 

device operable to communicate with one or more elements of endoscopic system 100, and may 

include a computing device, communication device, processor, virtual machine, computer, node, 

instance, host, server, client, chip/microchip, and/or machine, including combinations thereof and/or 

those in a networked computing environment.  The controller 160 may comprise logic stored in non-

transitory computer readable medium, such as computer readable medium 162, which, when 

executed by the controller 160 and/or a processor of or associated with the controller 160, is 

operable to perform one or more actions, operations, configurations, and/or communications with 

one or more elements of the endoscopic system 100, including those described above and in the 

present disclosure.  For example, the controller 160 may be operable to, among other things, 

communicate with and/or configure one or more of: the computer-readable medium 162, the image 

capturing assembly 111, instrument 112, movement control cavity 113, irrigation cavity 114, 

insufflation cavity 115, second end portion 110b, first end portion 110a, head assembly 110, first 

end 130a, main body 130, movement control cavity 133, irrigation cavity 134, insufflation cavity 

135, anchor cavities 136, first end 150a, second main body 150, anchor cavities 154, first 

expandable member 124, second expandable member 122, first anchor assembly 120, third 

expandable member 144, fourth expandable member 142, second anchor assembly 140, first suction 

opening 126, second suction opening 146, pressure control subsystem 170, etc. 
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[00113] As illustrated in at least Figure 2C, the head assembly 110 may further comprise one or 

more instruments 112.  Each instrument 112 may be any one or more surgical instruments, or the 

like, for use in performing a diagnostic, therapeutic, and/or surgical procedure, and/or obtaining 

samples.  For example, each instrument 112 may include one or more biopsy forceps, miniaturized 

manipulator, snare, and/or the like.  In example embodiments, the one or more instruments 112 may 

be housed in one or more portions of the endoscopic system 100, such as in the head assembly 110, 

the main body 130, the second main body 150, and/or outside of the cavity of the patient.  When 

needed, the one or more instruments 112 may be provided through an instrument cavity or channel 

112a (see Figures 1 and 2A), and may also be provided outwardly (as illustrated in at least Figure 

2C) and/or retracted inwardly with respect to the head assembly 110.  In example embodiments, the 

instrument 112 may be configurable to have one or more degrees of freedom (DOF) of movement.  

The one or more instruments 112 may be configured and/or controlled by the controller 160 and/or 

an operator/surgeon, either manually and/or via the controller 160, in example embodiments.  

Furthermore, one or more movements and/or positions of the instrument(s) 112 may be stored in the 

computer-readable medium 162. 

[00114] At least a portion of the head assembly 110, such as the second end portion 110b, may be 

selectively configurable to actuate (including bending, turning, pivoting, twisting, moving, etc., 

hereinafter "actuate") in one or more of a plurality of directions (and/or positions, locations, and/or 

the like) with respect to one or more points/areas, such as the first end portion 110a and/or other 

portions of the head assembly 110 and/or endoscopic system 100.  For example, the second end 

portion 110b may be selectively configured and/or controlled to actuate (bend) in a plurality of 

directions, such as the bending illustrated in at least FIGURE 3D Figures 2A and 2C.  The second 

end portion 110b may also be selectively configured and/or controlled to actuate (extend outwardly 

and/or retract inwardly) with respect to one or more points/areas, such as the first end portion 110a 

of the head assembly 110 and/or other portions of the head assembly 110 and/or endoscopic system 

100, as illustrated in at least FIGURE 2D and FIGURE 2E.  Furthermore, the head assembly 110 

may be capable of at least two degrees of freedom (DOF) of movement, including a pitch and yaw 

movement.  In example embodiments, each degree of freedom may have a bending angle of at least 

110 degrees. 

[00115] It is recognized in the present disclosure that actuating of at least a portion of the head 

assembly 110 may assist in enabling the endoscopic system 100 to advance around flexural and/or 

looping/bending sections of the cavity of the patient without forceful manual pushing against the 

interior wall forming the cavity, such as the colonic lumen, of the patient.  It is further recognized in 



     Attorney Ref. No.: 10057525-50454175 

 - 17 -

the present disclosure that actuating of at least a portion of the head assembly 110, including those 

described above and in the present disclosure, may enable the one or more image capturing 

assemblies 111 to improve image capturing capabilities.  Furthermore, actuating of at least a portion 

of the head assembly 110, including those described above and in the present disclosure, may enable 

the one or more illumination sources to provide improved illumination to specific areas within the 

cavity of the patient.  Furthermore, actuating of at least a portion of the head assembly 110, 

including those described above and in the present disclosure, may enable the one or more 

instruments 112 to more readily access and/or perform diagnostic, therapeutic, and/or surgical 

procedures, including obtaining samples, within the cavity of the patient and/or an interior wall 

forming the cavity of the patient.   

[00116] The at least one portion of the head assembly 110 may be selectively configurable to 

actuate in one or more of a plurality of directions using one or more elements of the endoscopic 

system 100 and/or one or more methods described below and in the present disclosure.  In an 

example embodiment, the head assembly 110 may comprise one or more movement control cavities 

113, or the like.  Each movement control cavity 113 may be operable to receive and/or house a filler, 

and/or the like.  The filler may be any substance or material, including a gas, such as air, carbon 

dioxide, nitrogen, a liquid, such as water, oil, and/or a solid, such as micro particle.  When it is 

desired to actuate a movement, control, and/or position of a portion of the head assembly 110, such 

as the second end portion 110b of the head assembly 110, in a specific desired direction and/or 

position, a predetermined selection and/or combination of one or more of the movement control 

cavities 113 may be selectively configured and controlled.  For example, one or more of the 

movement control cavities 113 may house one or more types of fillers, and such fillers may be 

manipulated, manually by operator/surgeon and/or via controller 160, to actuate the portion of the 

head assembly 110.  As another example, one or more of the movement control cavities 113 may be 

provided with a predetermined quantity of one or more types of fillers when actuating of the portion 

of the head assembly 110 is required.  As another example, the properties of the filler material 

housed in one or more of the movement control cavities 113 may be selectively configured to 

change, such as change in volume (expand and/or contract), stiffen, become more flexible, change 

from gas to liquid phase (and vice versa), change from liquid to solid phase (and vice versa), change 

from gas to solid phase (and vice versa), change in pressure, change in temperature, change in shape, 

change in size, change in tensile strength, etc.  To effect one or more such changes, the one or more 

fillers may be a material (or combination of materials) selected in such a way that an introduction, 

application, and/or removal of an application, each as applicable, of an electric current, voltage 
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potential, resistance, pressure, temperature, magnetic field, and/or the like, causes and/or controls 

one or more of the above-mentioned changes in properties.  For example, the filler may be a 

memory-shaped metal or other material, or the like. 

[00117] In example embodiments, the actuating of the head assembly 110, including the second 

end portion 110b of the head assembly 110, as described above and in the present disclosure, may 

be performed and/or controlled by the controller 160 and/or an operator/surgeon, either manually 

and/or via the controller 160.  Furthermore, the amount of filler, change in quantity of filler, and/or 

change in properties of the filler in the one or more movement control cavities 113 may be stored in 

the computer-readable medium 162.   

[00118] It is to be understood in the present disclosure that very small/minute, precise/accurate, 

quick, and firm movements of the second end portion 110b of the head assembly 110, as well as the 

instrument(s) 112, image capturing assembly 111, and/or other portions of the endoscopic system 

100, may be achievable using the aforementioned elements of the endoscopic system 100 and/or 

methods.  It is also to be understood in the present disclosure that other elements and/or methods for 

actuating a movement, control, and/or position of a portion of the head assembly 110, such as one or 

more sensors (such as motion sensors, proximity sensors, distance sensors, etc.), are contemplated 

without departing from the teachings of the present disclosure.  Furthermore, it is recognized in the 

present disclosure that movement, positioning, and/or controlling of other elements of the 

endoscopic system, including one or more of the instrument 112, main body 130, second main body 

150, head assembly 110', and/or other elements of the endoscopic system 100 may also be based on, 

performed, and/or controlled in a similar and/or substantially the same manner as described above 

for the head assembly 110 in example embodiments.     

[00119] As illustrated in at least Figures 1 and 2A, the head assembly 110 may further comprise 

one or more irrigation cavities 114.  Each irrigation cavity 114 may be configurable to provide 

movement of fluid and/or solids into and/or out of the cavity of the patient via an irrigation 

subsystem 190.  For example, each irrigation cavity 114 in communication with the irrigation 

subsystem 190 may be operable to introduce a liquid into the cavity of the patient, and each 

irrigation cavity 114 in communication with the irrigation subsystem 190 may be operable to 

remove a liquid, such as water, and/or solid, such as polyps, from the cavity of the patient.  In 

example embodiments, the movement of fluid and/or solids into and/or out of the cavity of the 

patient via the one or more irrigation cavities 114 may be performed and/or controlled by the 

controller 160 and/or an operator/surgeon, either manually and/or via the controller 160.  

Furthermore, the amount of such movements of liquid and/or solids into and/or out of the cavity of 
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the patient via the one or more irrigation cavities 114 may be stored in the computer-readable 

medium 162. 

[00120] The head assembly 110 may further comprise one or more insufflation cavities 115.  

Each insufflation cavity 115 may be configurable to provide a gas for use in performing insufflation 

of the cavity of the patient via an insufflation subsystem 192.  In example embodiments, the 

insufflation of the cavity of the patient via the one or more insufflation cavities 115 may be 

performed and/or controlled by the controller 160 and/or an operator/surgeon either manually and/or 

via the controller 160.  Furthermore, the amount of such insufflation via the one or more insufflation 

cavities 115 may be stored in the computer-readable medium 162. 

[00121] It is to be understood in the present disclosure that the head assembly 110, including one 

or more of the image capturing assembly 111, illumination source, instrument 112, movement 

control cavities 113, irrigation cavity 114, irrigation subsystem 190, insufflation cavity 115, and/or 

insufflation subsystem 192 may be provided in a configuration that is the same as, similar to, based 

on, or different from that illustrated in the example embodiment of Figures 1 and 2A without 

departing from the teachings of the present disclosure.  Furthermore, one or more of the image 

capturing assembly 111, illumination source, instrument 112, movement control cavities 113, 

irrigation cavity 114, and insufflation cavity 115 may be provided, or not provided, in the head 

assembly 110 without departing from the teachings of the present disclosure. 

[00122] The head assembly 110, and/or cross-section thereof, may be formed in any one of a 

plurality of shapes, sizes, and/or dimensions.  For example, the head assembly 110 may be an 

elongated cylindrical body, as illustrated in Figures 1 and 2A.  The cross-sectional shape of the head 

assembly 110 may also be one or more of a rectangle, square, pentagon, hexagon, etc., or 

combination of one or more geometric shapes, without departing from the teachings of the present 

disclosure. 

[00123] In an example embodiment wherein the shape of the head assembly 110 is cylindrical in 

shape with a circular cross-section, an outer diameter of the cross-section of the head assembly 110 

may be between about 5 to 30 mm.  The length of the head assembly 110 may be between about 10 

to 100 mm.  It is to be understood in the present disclosure that the above dimensions are merely an 

illustration of example embodiments, and as such the dimensions may be smaller or larger than 

those recited above without departing from the teachings of the present disclosure. 

[00124] The head assembly 110 may be formed using any one or more of a plurality of materials, 

such as surgical-grade plastics, rubbers, etc.  The instrument 112 may be formed using any one or 

more of a plurality of materials, such as surgical-grade metals, high-strength aluminum alloys, 
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stainless steel (such as 304/304L, 316/316L, and 420), pure titanium, titanium alloys (such as 

Ti6Al4V, NiTi), cobalt-chromium alloys, etc.  It is to be understood in the present disclosure that 

other materials may also be used without departing from the teachings of the present disclosure.  It 

is to be understood in the present disclosure that the above materials are merely an illustration of 

example embodiments, and these and other materials and compositions may be used without 

departing from the teachings of the present disclosure. 

[00125] The main body (e.g., main body 130) 

[00126] Figure 1, Figures 2A-C, and FIGURES 3A-H illustrate an example embodiment of the 

main body 130 of the endoscopic system 100.  As used in the present disclosure, the main body 130 

may also be referred to as the first main body 130, inner body 130, first tube 130, inner tube 130, 

and/or the like.  The main body 130 may comprise a first end 130a and an exposed end portion 130b.  

The first end 130a of the main body 130 may be attachable to the first end portion 110a of the head 

assembly 110 in example embodiments.  During diagnostic and/or therapeutic/surgical procedures, 

the first end 130a may be fixedly attached to the first end portion 110a of the head assembly 110, as 

illustrated in at least Figures 1 to 3.   

[00127] At least a portion of the main body 130 may be selectively configurable to actuate 

(and/or bend, turn, pivot, twist, move, and/or the like) in one or more of a plurality of directions 

(and/or positions, locations, and/or the like) with respect to the second main body 150 and/or other 

portions of the main body 130 and/or endoscopic system 100.  Such actuating of a portion of the 

main body 130 may be similar to, the same as, based on, or different from the actuating described 

above for the head assembly 110.  For example, a portion of the main body 130 closer to the first 

end 130a may be selectively configured and/or controlled to bend in a plurality of directions, as 

illustrated in at least FIGURE 3E and Figure 1.  The said portion of the main body 130 closer to the 

first end 130a may also be selectively configured and/or controlled to slide, that is, extend 

outwardly and/or retract inwardly, with respect to the second main body 150 in example 

embodiments, as illustrated in FIGURE 3B.  It is recognized in the present disclosure that sliding 

and/or actuating of at least a portion of the main body 130 may enable the endoscopic system 100 to 

advance around flexural and/or looping/bending sections of the cavity of the patient without forceful 

manual pushing against the interior wall forming the cavity of the patient.  Furthermore, actuating of 

at least a portion of the main body 130 may enable the one or more illumination sources of the head 

assembly 110 to provide improved illumination to specific areas within the cavity of the patient.  

Furthermore, actuating of at least a portion of the main body 130 may enable the one or more 
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instruments 112 of the head assembly 110 to more readily access and perform diagnostic, 

therapeutic and/or surgical procedures, including obtaining samples, within the cavity of the patient.   

[00128] At least one portion of the main body 130 may be selectively configurable to slide with 

respect to the second main body 150 (as illustrated in Figures 3B-C) and/or actuate in one or more 

of a plurality of directions using one or more elements of the endoscopic system 100 and/or one or 

more methods, as described below and in the present disclosure.  In an example embodiment 

illustrated in FIGURE 3H, the main body 130 may comprise one or more movement control 

cavities 133, or the like.  Each movement control cavity 133 may be operable to receive and/or 

house a filler, and/or the like.  The filler may be any substance or material, including a gas, such as 

air, carbon dioxide, nitrogen, a liquid, such as water, oil, and/or a solid, such as micro particle.  

When it is desired to actuate a movement, control, and/or position of a portion of the main body 130, 

such as the portion of the main body 130 closer to the first end 130a, in a specific desired direction 

and/or position, a predetermined selection and/or combination of one or more of the movement 

control cavities 133 may be selectively configured and controlled.  For example, one or more of the 

movement control cavities 133 may house one or more types of fillers, and such fillers may be 

manipulated, manually by operator/surgeon and/or via controller 160, to actuate the portion of the 

main body 130.  As another example, one or more of the movement control cavities 133 may be 

provided with a predetermined quantity of one or more types of fillers when actuating of the portion 

of the main body 130 is required.  As another example, the properties of the filler material housed in 

one or more of the movement control cavities 133 may be selectively configured to change, such as 

change in volume (expand and/or contract), stiffen, become more flexible, change from gas to liquid 

phase (and vice versa), change from liquid to solid phase (and vice versa), change from gas to solid 

phase (and vice versa), change in pressure, change in temperature, change in shape/size, change in 

tensile strength, etc.  To effect one or more such changes, the one or more fillers may be a material 

(or combination of materials) selected in such a way that an introduction, application, change, 

and/or removal of an application, each as applicable, of an electric current, voltage potential, 

resistance, pressure, temperature, magnetic field, and/or the like, causes one or more of the above-

mentioned changes in properties.  For example, the filler may be a memory-shaped metal, other 

material, spring-based or spring-like material, or the like. 

[00129] In example embodiments, the actuating of the main body 130, including the portion of 

the main body 130 closer to the first end 130a, as described above and in the present disclosure, may 

be performed and/or controlled by the controller 160 and/or an operator/surgeon, either manually 

and/or via the controller 160.  Furthermore, the amount of filler, change in quantity of filler, and/or 
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change in properties of the filler in the one or more movement control cavities 133 may be stored in 

the computer-readable medium 162.   

[00130] It is to be understood in the present disclosure that very small/minute, precise/accurate, 

quick, and firm movements of the portion of the main body 130 closer to the first end 130a, may be 

achievable using the aforementioned elements of the endoscopic system 100 and/or methods.  It is 

also to be understood in the present disclosure that other elements and/or methods for actuating a 

movement, control, and/or position of a portion of the main body 130 and/or other elements of the 

endoscopic system 100 are contemplated without departing from the teachings of the present 

disclosure.  Furthermore, it is recognized in the present disclosure that movement, positioning, 

and/or controlling of other elements of the endoscopic system, including one or more of the 

instrument 112, head assembly 110, second main body 150, and/or other elements of the endoscopic 

system 100 may also be based on, performed, and/or controlled in a similar and/or substantially the 

same manner as described above for the main body 130 in example embodiments.     

[00131] As illustrated in at least Figure 3H, in example embodiments, the main body 130 may 

further comprise one or more image capturing cavities 131.  The image capturing cavity 131 may be 

operable to enable the image capturing assembly 111 and/or other image capturing assemblies (such 

as those in head assembly 110') to move with respect to the head assembly 110, and/or enable cables 

(if any) of the image capturing assembly 111 and/or other image capturing assemblies (such as those 

in head assembly 110') to be connected to the controller 160 and/or computer-readable medium 162. 

[00132] As illustrated in at least Figure 3H, in example embodiments, the main body 130 may 

further comprise one or more instrument cavities 132.  The instrument cavity 132 may be operable 

to enable the instrument 112 and/or other instruments (not shown) to move with respect to the head 

assembly (i.e., connected to the instrument cavity 112a), and/or enable cables (if any) and/or 

connections (if any) of the instrument 112 to be accessible by the operator/surgeon and/or connected 

to the controller 160 and/or computer-readable medium 162. 

[00133] As illustrated in at least Figure 3H, in example embodiments, the main body 130 may 

further comprise one or more irrigation cavities 134.  The irrigation cavity 134 may be operable to 

enable the movement of fluid and/or solids into and/or out of the cavity of the patient.  The 

irrigation cavity 134 may be connected to the irrigation cavity 114 and/or other irrigation cavities 

and/or openings (not shown).  The irrigation cavity 134 may also be connected to the irrigation 

subsystem 190 in example embodiments. 

[00134] As illustrated in at least Figure 3H, in example embodiments, the main body 130 may 

further comprise one or more insufflation cavities 135.  The insufflation cavity 135 may be operable 
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to provide a gas for use in performing insufflation of the cavity of the patient.  The insufflation 

cavity 135 may or may not be connected to the insufflation cavity 115.  The insufflation cavity 135 

may also be connected to the insufflation subsystem 192 or a different subsystem in example 

embodiments. 

[00135] As illustrated in at least Figure 3H, in example embodiments, the main body 130 may 

further comprise one or more anchor cavities 136 operable to configure, control, and/or assist in 

configuring and/or controlling the anchor assembly 120.  The anchor cavity 136 may be operable to 

provide a gas, liquid, and/or solid, and/or combination thereof, for use in expanding (such as 

expanding radially from the main body 130) one or more of the first expandable member 122 and 

the second expandable member 124.  The anchor cavity 136 may be connected to one or more of the 

first expandable member 122 and the second expandable member 124.  The anchor cavity 136 may 

also be connected to an expansion source subsystem 194 in example embodiments.  The anchor 

assembly 120 will be further described below. 

[00136] As illustrated in at least Figure 3H, in example embodiments, the main body 130 may 

further comprise one or more suction cavities 137.  The suction cavity 137 may be operable to 

provide a negative pressure (or perform a removal of gas).  For example, the suction cavity 137 may 

be operable to apply a negative pressure to a region between the first expandable member 122 

(when expanded), the second expandable member 124 (when expanded), the interior wall forming 

the cavity of the patient 102, and the main body 130.  The suction cavity 137 may be connected to 

the suction opening 126.  The suction cavity 137 may also be connected to the pressure control 

subsystem 196 in example embodiments.  The suction opening 126 will be further described below. 

[00137] It is to be understood in the present disclosure that the main body 130, including one or 

more of the image capturing cavities 131, instrument cavities 132, movement control cavities 133, 

irrigation cavity 134, irrigation subsystem 190, insufflation cavity 135, insufflation subsystem 192, 

anchor cavities 136, expansion source subsystem 194, suction cavities 137, and pressure control 

subsystem 196 may be provided in a configuration that is the same as, similar to, based on, or 

different from that illustrated in the example embodiment of Figure 3H without departing from the 

teachings of the present disclosure.  Furthermore, one or more of the image capturing cavities 131, 

instrument cavities 132, movement control cavities 133, irrigation cavity 134, insufflation cavity 

135, anchor cavities 136, and suction cavities 137 may be provided, or not provided, in the main 

body 130 without departing from the teachings of the present disclosure.  It is also to be understood 

in the present disclosure that one or more of the irrigation subsystem 190, insufflation subsystem 
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192, expansion source subsystem 194, and pressure control subsystem 196 may be the same or 

different subsystems in example embodiments. 

[00138] The main body 130, and cross-section thereof, may be formed in any one of a plurality of 

shapes, sizes, and/or dimensions.  For example, the main body 130 may be an elongated cylindrical 

body, as illustrated in Figures 1 to 3.  A cross sectional shape of the main body 130 may also be one 

or more of a rectangle, square, pentagon, hexagon, etc., or combination of one or more geometric 

shapes, without departing from the teachings of the present disclosure. 

[00139] In an example embodiment wherein the cross-sectional shape of the main body 130 is 

cylindrical in shape with a circular cross-section, an outer diameter of the main body 130 may be 

between about 5 to 30 mm.  The length of the main body 130 may be expanded/contracted between 

about 50 to 200 cm.  It is to be understood in the present disclosure that the above dimensions are 

merely an illustration of example embodiments, and as such the dimensions may be smaller or 

larger than those recited above without departing from the teachings of the present disclosure. 

[00140] The main body 130 may be formed using any one or more of a plurality of materials, 

such as surgical-grade plastics, rubbers, etc.  It is to be understood in the present disclosure that 

other materials may also be used without departing from the teachings of the present disclosure.  It 

is to be understood in the present disclosure that the above materials are merely an illustration of 

example embodiments, and these and other materials and compositions may be used without 

departing from the teachings of the present disclosure. 

[00141] The anchor assembly (e.g., anchor assembly 120) 

[00142] A perspective view of an example embodiment of an expanded anchor assembly 120 

(e.g., anchor assembly 120 expanded radially from the main body 130) is illustrated in at least 

Figure 1 and FIGURE 2A; a side view of an example embodiment of an expanded anchor assembly 

120 (e.g., anchor assembly 120 expanded radially from the main body 130) is illustrated in at least 

FIGURES 2B-C, Figure 3A, Figure 3D, and Figures 3F-G; and a side view of an example 

embodiment of an un-expanded anchor assembly 120 (e.g., anchor assembly 120 not expanded 

radially from the main body 130) is illustrated in at least Figures 3B-C.  The anchor assembly 120 

may be attachable to the main body 130.  During diagnostic and/or therapeutic/surgical procedures, 

the anchor assembly 120 may be fixedly attached to the main body 130 near the first end 130a of the 

main body 130. 

[00143] The anchor assembly 120 may be configurable to perform, among other things, a 

securing of a position and/or location of the main body 130.  In an example embodiment, when the 

endoscopic system 100 is inserted into the cavity of the patient, as illustrated in at least Figure 2C, 
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Figure 3D, and Figures 3F-G, the anchor assembly 120 may be configurable to secure the main 

body 130 with respect to the interior wall forming the cavity of the patient.  The anchor assembly 

120 may secure the main body 130 with respect to the interior wall forming the cavity of the patient 

in one or more of a plurality of ways.  In an example embodiment, one or more expandable 

members 122, 124 may be expanded to contact the interior walls forming the cavity of the patient.  

The anchor assembly 120 may also secure the main body 130 with respect to the interior wall 

forming the cavity of the patient by applying a negative pressure via one or more suction openings 

126.  The anchor assembly 120 may also secure the main body 130 with respect to the interior wall 

forming the cavity of the patient via one or more surface patterns, roughness, protrusions, and/or the 

like formed on a surface, or portion(s) thereof, of one or more expandable members 122, 124.  The 

anchor assembly 120 may also secure the main body 130 with respect to the interior wall forming 

the cavity of the patient using a magnetic element and corresponding external magnetic element 

provided outside of the patient.  The securing, by the anchor assembly 120, of the main body 130 

with respect to the interior wall forming the cavity of the patient will now be further described 

below. 

[00144] The anchor assembly 120 may comprise one or more expandable members 122, 124.  

During diagnostic and/or therapeutic/surgical procedures, the one or more expandable members 122, 

124 may be fixedly attached to the main body 130 near the first end 130a of the main body 130.  In 

an example embodiment, the anchor assembly 120 may comprise expandable member 122.  As used 

in the present disclosure, the expandable member 122 may also be referred to as the first expandable 

member 122, first balloon 122, and/or the like.  The anchor assembly 120 may further comprise 

second expandable member 124.  The second expandable member 124 may be provided between 

the first expandable member 122 and the first end 130a of the main body 130.  As used in the 

present disclosure, the second expandable member 124 may also be referred to as the expandable 

member 124, second balloon 124, and/or the like.  It is to be understood in the present disclosure 

that the anchor assembly 120 may comprise other quantities of expandable members, such as one or 

more additional expandable members, without departing from the teachings of the present 

disclosure.   

[00145] Each expandable member 122, 124 may be configurable to change its volume/size to be 

a minimum volume/size, a maximum volume/size, and a volume/size between the minimum and 

maximum volumes/sizes.  For example, each expandable member 122, 124 may be configurable to 

expand radially away from the main body 130. 
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[00146] In an example embodiment, each expandable member 122, 124 may be a hollow member 

resembling a balloon, tire, or the like.  In this regard, each expandable member 122, 124 may be 

operable to expand (i.e., secure the main body 130) by receiving a gas (or positive pressure), liquid, 

solid, and/or combination thereof.  The expanding of the expandable member 122, 124 may occur 

partially, substantially, or completely in a direction away from the main body 130 (i.e., radially 

away from the main body 130).  Furthermore, each expandable member 122, 124 may be operable 

to reduce in size (or contract or un-secure the main body 130) by removing the gas (or removing the 

positive pressure or applying a negative pressure), liquid, solid, and/or combination thereof, 

received in the expandable member 122, 124.  To secure the main body 130 with respect to the 

interior wall forming the cavity of the patient, the one or more expandable members 122, 124 may 

be expanded to contact the interior wall forming the cavity of the patient.  It is recognized in the 

present disclosure that the expanding and contacting of the one or more expandable members 122, 

124 with the interior wall forming the cavity of the patient may provide for a sufficient securing or 

anchoring of the main body 130 so as to withstand a force of at least 0.1 to 20 N. 

[00147] One or more of the expandable members 122, 124 may comprise one or more surface 

patterns, roughness, protrusions, and/or the like formed on a surface, or portion(s) thereof, of the 

one or more expandable members 122, 124.  During diagnostic and/or therapeutic/surgical 

procedures wherein a securing or anchoring of the main body 130 with respect to the interior wall 

forming the cavity of the patient is desired or required, such surface patterns, roughness, protrusions, 

and/or the like formed on the surface of one or more expandable members 122, 124 that are in 

contact with the interior wall forming the cavity of the patient may further improve the securing or 

anchoring of the main body 130.  For example, the surface pattern, roughness, protrusions, and/or 

the like may provide, or contribute in providing, resistance of a movement of one or more of the 

expandable members 122, 124 contacting the interior wall forming the cavity of the patient with 

respect to the interior wall forming the cavity of the patient.  It is recognized in the present 

disclosure that such securing or anchoring of the main body 130 may be operable to withstand a 

force of at least 0.1 to 30 N. 

[00148] It is to be understood in the present disclosure that the anchor assembly 120, including 

one or more of the first and second expandable members 122, 124, may or may not be a hollow 

member resembling a balloon, tire, or the like.  For example, one or more of the first and second 

expandable members 122, 124 may only be partially hollow.  As another example, one or more of 

the first and second expandable members 122, 124 may be formed partially, substantially, and/or 

entirely of an expandable solid and/or liquid.  In this regard, the properties of such material forming 
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one or more of the first and second expandable members 122, 124 may be selectively configured to 

change, such as change in volume (expand and/or contract), stiffen, become more flexible, change 

from gas to liquid phase (and vice versa), change from liquid to solid phase (and vice versa), change 

from gas to solid phase (and vice versa), change in pressure, change in temperature, change in shape, 

change in size, change in tensile strength, etc.  To effect one or more such changes, such material 

forming one or more of the first and second expandable members 122, 124 may be a material (or 

combination of materials) selected in such a way that an introduction, application, change, and/or 

removal of an application, each as applicable, of an electric current, voltage potential, resistance, 

pressure, temperature, magnetic field, and/or the like, causes one or more of the above-mentioned 

changes in properties.  For example, such material may be a memory-shaped metal, other material, 

spring-based or spring-like material, or the like. 

[00149] In some example embodiments, the anchor assembly 120 may comprise one or more 

expandable members that expand in one or more other directions in addition to expanding radially 

away from the main body 130, such as the example illustrated in FIGURE 4B.  In other example 

embodiments, such as the example illustrated in FIGURE 4A, the anchor assembly 120 may 

comprise an integrated first and second expandable members 122, 124, or the like.  In other example 

embodiments, such as the example illustrated in FIGURE 4C, the anchor assembly 120 may 

comprise a magnetic element 126', or the like, operable to secure to a corresponding magnetic 

element provided outside of the patient.   

[00150] The anchor assembly 120 may further comprise one or more suction openings 126.  As 

used in the present disclosure, the suction opening 126 may also be referred to as the first suction 

opening 126.  The suction opening 126 may be formed in one or more of a plurality of shapes and 

provided in one or more quantities.  FIGURE 4D illustrates example embodiments of the one or 

more suction openings 126.  During diagnostic and/or therapeutic/surgical procedures wherein a 

securing or anchoring of the main body 130 with respect to the interior wall forming the cavity of 

the patient is desired or required, the one or more suction openings 126 may further improve the 

securing or anchoring of the main body 130.  For example, the suction opening 126 may be operable 

to apply a negative pressure to a region between the first expandable member 122 (when expanded), 

the second expandable member 124 (when expanded), the interior wall forming the cavity of the 

patient 102 (as illustrated in at least Figure 3F), and the main body 130.  In example embodiments, 

the suction opening 126 may be configurable to apply a negative pressure and vary the applied 

negative pressure between about -10 kPa to vacuum.  It is recognized in the present disclosure that 

such securing or anchoring of the main body 130 with the use of the expanded first and second 
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expandable members 122, 124 and the one or more suction openings 126 may provide improved 

securing or anchoring, and may be operable to withstand a force of at least 0.1 to 40 N.   

[00151] In example embodiments, the applying of the negative pressure by the suction opening 

126 (i.e., the suctioning or removal of gas from the region between the first expandable member 122 

(when expanded), the second expandable member 124 (when expanded), the interior wall forming 

the cavity of the patient 102, and the main body 130) may be performed prior to, at the same time as 

(or correspond with), and/or after the expansion of the expandable members 122, 124.  Furthermore, 

in example embodiments, the applying of the negative pressure by the suction opening 126 (i.e., the 

suctioning or removal of gas from the region between the first expandable member 122 (when 

expanded), the second expandable member 124 (when expanded), the interior wall forming the 

cavity of the patient 102, and the main body 130) may be operable to provide, or contribute in 

providing, the expanding of one or more of the expandable members 122, 124.  For example, as the 

gas in the region between the first expandable member 122 (when expanded), the second 

expandable member 124 (when expanded), the interior wall forming the cavity of the patient 102, 

and the main body 130 is being suctioned or removed, the said suctioned or removed gas may be 

provided into one or more of the expandable members 122, 124.  In such an example, a filter, or the 

like, may be provided to remove unwanted particles, liquid, and/or gas from entering and/or exiting 

the expandable members 122, 124. 

[00152] It is to be understood in the present disclosure that, in example embodiments wherein the 

anchor assembly 120 comprises more than two expandable members, the suction openings 126 may 

be provided between some or all of the expandable members.  For example, if the anchor assembly 

120 comprises three expandable members, then suction openings 126 may be provided between 

each of the three expandable members. 

[00153] Each expandable member 122, 124, and cross-section thereof, may be formed in any one 

of a plurality of shapes, sizes, and/or dimensions.  For example, the expandable members 122, 124 

may resemble a tablet or donut shape with a circular cross-section.  A cross sectional shape of the 

expandable members 122, 124 may also be one or more of a rectangle, square, pentagon, hexagon, 

etc., or combination of one or more geometric shapes, without departing from the teachings of the 

present disclosure. 

[00154] In an example embodiment wherein the cross-sectional shape of the expandable 

members 122, 124 is circular, an outer diameter of the expandable members 122, 124 may be 

between about 3 to 100 mm.  The distance that the expandable members 122, 124 may be expanded 

radially away from and contracted towards the main body 130 may be between about 0.05 to 50 mm.  
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It is to be understood in the present disclosure that the above dimensions are merely an illustration 

of example embodiments, and as such the dimensions may be smaller or larger than those recited 

above without departing from the teachings of the present disclosure. 

[00155] The expandable members 122, 124 may be formed using any one or more of a plurality 

of materials, such as surgical-grade plastics, rubbers, etc.  It is to be understood in the present 

disclosure that the material forming the surface pattern, roughness, and/or protrusion of the surface 

of the expandable members 122, 124 may be the same as, or different from, the material of the rest 

of the expandable members 122, 124.  It is to be understood in the present disclosure that other 

materials may also be used without departing from the teachings of the present disclosure.  It is to 

be understood in the present disclosure that the above materials are merely an illustration of 

example embodiments, and these and other materials and compositions may be used without 

departing from the teachings of the present disclosure. 

[00156] The second main body (e.g., second main body 150) 

[00157] Figure 1, Figures 2B-C, Figures 3A-G, and Figure 3I illustrate an example embodiment 

of the second main body 150 of the endoscopic system 100.  As used in the present disclosure, the 

second main body 150 may also be referred to as the outer body 150, second tube 150, outer tube 

150, and/or the like.  The second main body 150 may comprise a first end 150a and an exposed end 

portion 150b.   

[00158] A portion of the main body 130 near the first end 150a may, or may not, be selectively 

configurable to actuate (and/or bend, turn, pivot, twist, move, and/or the like) in one or more of a 

plurality of directions (and/or positions, locations, and/or the like) with respect to the other portions 

of the second main body 150.  Such actuating of a portion of the second main body 150 may be 

similar to, the same as, based on, or different from the actuating described above for the main body 

130.  The second main body 150 may be selectively configured and/or controlled to slide, that is, 

extend outwardly and/or retract inwardly, with respect to the main body 130 in example 

embodiments, as illustrated in FIGURE 3C.  It is recognized in the present disclosure that sliding 

and/or actuating of at least a portion of the second main body 150 with respect to the main body 130 

may enable the endoscopic system 100 to advance around flexural and/or looping/bending sections 

of the cavity, such as the colonic lumen, of the patient without forceful manual pushing against the 

interior wall forming the cavity of the patient.   

[00159] In an example embodiment illustrated in FIGURE 3I, the second main body 150 may 

comprise one or more movement control cavities 153, or the like.  Each movement control cavity 

153 may be operable to receive and/or house a filler, and/or the like.  The filler may be any 
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substance or material, including a gas, such as air, carbon dioxide, nitrogen, a liquid, such as water, 

oil, and/or a solid, such as micro particle.  When it is desired to actuate a movement, control, and/or 

position of a portion of the second main body 150, such as the portion of the second main body 150 

closer to the first end 150a, in a specific desired direction and/or position, a predetermined selection 

and/or combination of one or more of the movement control cavities 153 may be selectively 

configured and controlled.  For example, one or more of the movement control cavities 153 may 

house one or more types of fillers, and such fillers may be manipulated, manually by 

operator/surgeon and/or via controller 160, to actuate the portion of the second main body 150.  As 

another example, one or more of the movement control cavities 153 may be provided with a 

predetermined quantity of one or more types of fillers when actuating of the portion of the second 

main body 150 is required.  As another example, the properties of the filler material housed in one 

or more of the movement control cavities 153 may be selectively configured to change, such as 

change in volume (expand and/or contract), stiffen, become more flexible, change from gas to liquid 

phase (and vice versa), change from liquid to solid phase (and vice versa), change from gas to solid 

phase (and vice versa), change in pressure, change in temperature, change in shape/size, change in 

tensile strength, etc.  To effect one or more such changes, the one or more fillers may be a material 

(or combination of materials) selected in such a way that an introduction, application, change, 

and/or removal of an application, each as applicable, of an electric current, voltage potential, 

resistance, pressure, temperature, magnetic field, and/or the like, causes one or more of the above-

mentioned changes in properties.  For example, the filler may be a memory-shaped metal, other 

material, spring-based or spring-like material, or the like. 

[00160] In example embodiments, the actuating of the second main body 150, including the 

portion of the second main body 150 closer to the first end 150a, as described above and in the 

present disclosure, may be performed and/or controlled by the controller 160 and/or an 

operator/surgeon, either manually and/or via the controller 160.  Furthermore, the amount of filler, 

change in quantity of filler, and/or change in properties of the filler in the one or more movement 

control cavities 153 may be stored in the computer-readable medium 162.   

[00161] It is to be understood in the present disclosure that other elements and/or methods for 

actuating a movement, control, and/or position of a portion of the second main body 150 and/or 

other elements of the endoscopic system 100 are contemplated without departing from the teachings 

of the present disclosure.   

[00162] As illustrated in at least Figure 3I, in example embodiments, the second main body 150 

may further comprise one or more main cavities 152.  The main cavity 152 may be operable to 
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enable the main body 130 to move with respect to the second main body 150, and vice versa.  Other 

main cavities 152 may be provided in example embodiments having other main bodies, such as one 

or more intermediate bodies (not shown) between or adjacent to the main body 130 and the second 

main body 130.  Furthermore, other main cavities 152 may be provided in example embodiments 

having one or more head assemblies 110', as illustrated in Figure 2B. 

[00163] In example embodiments, the second main body 150 may further comprise one or more 

instrument cavities (not shown).  Such instrument cavities of the second main body 150 may be 

operable to enable instruments, such as instrument 112 and/or other instruments (not shown), to 

move with respect to the second main body 150, and/or enable cables (if any) and/or connections (if 

any) of such instruments to be accessible by the operator/surgeon and/or connected to the controller 

160 and/or computer-readable medium 162.  For example, such instrument cavities of the second 

main body 150 may be operable to enable an instrument to perform a therapeutic/surgical procedure 

on a portion of an interior wall forming the cavity of the patient that is between the first anchor 

assembly 120 and the second anchor assembly 140. 

[00164] The second main body 150 may further comprise one or more irrigation cavities (not 

shown).  Such irrigation cavity of the second main body 150 may be operable to enable the 

movement of liquid and/or solids into and/or out of the cavity of the patient.  Such irrigation cavity 

of the second main body 150 may be connected to the irrigation cavity 114, 134 and/or other 

irrigation cavities and/or openings (not shown).  Furthermore, such irrigation cavity of the second 

main body 150 may also be connected to the irrigation subsystem 190 in example embodiments.  In 

an example embodiment, such irrigation cavity of the second main body 150 may be operable to 

enable movement of liquid and/or solids into and/or out of the cavity of the patient in an region that 

is between the first anchor assembly 120 and the second anchor assembly 140. 

[00165] In example embodiments, the second main body 150 may further comprise one or more 

insufflation/suction cavities (not shown).  Such insufflation/suction cavity of the second main body 

150 may be operable to provide and/or remove a gas (i.e., provide a positive pressure and/or a 

negative pressure, respectively) for use in performing insufflation or suction of the cavity of the 

patient.  Such insufflation/suction cavity of the second main body 150 may or may not be connected 

to the insufflation cavity 115, 135.  Furthermore, such insufflation/suction cavity of the second main 

body 150 may also be connected to the insufflation subsystem 192, pressure control subsystem, 

and/or a different subsystem in example embodiments.  In an example embodiment, such 

insufflation/suction cavity of the second main body 150 may be operable to provide insufflation 
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and/or suction in an region that is between the first anchor assembly 120 and the second anchor 

assembly 140. 

[00166] As illustrated in at least Figure 3I, in example embodiments, the second main body 150 

may further comprise one or more anchor cavities 154 operable to configure, control, and/or assist 

in configuring and/or controlling the second anchor assembly 140.  The anchor cavity 154 may be 

operable to provide a gas, liquid, and/or solid, and/or combination thereof, for use in expanding 

(such as expanding radially from the main body 130) one or more of the third expandable member 

142 and the fourth expandable member 144.  The anchor cavity 154 may be connected to one or 

more of the third expandable member 142 and the fourth expandable member 144.  The anchor 

cavity 154 may also be connected to an expansion source subsystem 194 in example embodiments.  

The second anchor assembly 140 will be further described below. 

[00167] As illustrated in at least Figure 3H, in example embodiments, the second main body 150 

may further comprise one or more suction cavities 157.  The suction cavity 157 may be operable to 

provide a negative pressure (or perform a removal of gas).  For example, the suction cavity 157 may 

be operable to apply a negative pressure to a region between the third expandable member 142 

(when expanded), the fourth expandable member 144 (when expanded), the interior wall forming 

the cavity of the patient 102, and the second main body 150.  The suction cavity 157 may be 

connected to the suction opening 146.  The suction cavity 157 may also be connected to the pressure 

control subsystem 196 in example embodiments.  The suction opening 146 will be further described 

below. 

[00168] It is to be understood in the present disclosure that the second main body 150, including 

one or more of the instrument cavities (not shown), movement control cavities 153, irrigation cavity 

(not shown), irrigation subsystem 190, insufflation/suction cavity (not shown), insufflation 

subsystem 192, anchor cavities 154, expansion source subsystem 194, suction cavities 157, and 

pressure control subsystem 196 may be provided in a configuration that is the same as, similar to, 

based on, or different from that illustrated in the example embodiment of Figure 3I without 

departing from the teachings of the present disclosure.  Furthermore, one or more of the instrument 

cavities (not shown), movement control cavities 153, irrigation cavity (not shown), irrigation 

subsystem 190, insufflation/suction cavity (not shown), insufflation subsystem 192, anchor cavities 

154, expansion source subsystem 194, suction cavities 157, and pressure control subsystem 196  

may be provided, or not provided, in the second main body 150 without departing from the 

teachings of the present disclosure.   
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[00169] The second main body 150, and cross-section thereof, may be formed in any one of a 

plurality of shapes, sizes, and/or dimensions.  For example, the second main body 150 may be an 

elongated cylindrical body, as illustrated in Figures 1 to 3.  A cross sectional shape of the second 

main body 150 may also be one or more of a rectangle, square, pentagon, hexagon, etc., or 

combination of one or more geometric shapes, without departing from the teachings of the present 

disclosure. 

[00170] In an example embodiment wherein the cross-sectional shape of the second main body 

150 is cylindrical in shape with a circular cross-section, an outer diameter of the second main body 

150 may be between about 6 to 35 mm.  The length of the second main body 150 may be 

expanded/contracted between about 50 to 200 cm.  It is to be understood in the present disclosure 

that the above dimensions are merely an illustration of example embodiments, and as such the 

dimensions may be smaller or larger than those recited above without departing from the teachings 

of the present disclosure. 

[00171] The second main body 150 may be formed using any one or more of a plurality of 

materials, such as surgical-grade plastics, rubbers, etc.  It is to be understood in the present 

disclosure that other materials may also be used without departing from the teachings of the present 

disclosure.  It is to be understood in the present disclosure that the above materials are merely an 

illustration of example embodiments, and these and other materials and compositions may be used 

without departing from the teachings of the present disclosure. 

[00172] The second anchor assembly (e.g., second anchor assembly 140) 

[00173] A perspective view of an example embodiment of an expanded second anchor assembly 

140 (e.g., second anchor assembly 140 expanded radially from the second main body 150) is 

illustrated in at least Figure 1; a side view of an example embodiment of an expanded second anchor 

assembly 140 (e.g., second anchor assembly 140 expanded radially from the second main body 150) 

is illustrated in at least Figures 2B-C, Figure 3A, Figures 3D-E, and Figure 3G; and a side view of 

an example embodiment of an un-expanded second anchor assembly 140 (e.g., second anchor 

assembly 140 not expanded radially from the second main body 150) is illustrated in at least Figures 

3B-C.  The second anchor assembly 140 may be attachable to the second main body 150.  During 

diagnostic and/or therapeutic/surgical procedures, the second anchor assembly 140 may be fixedly 

attached to the second main body 150 near the first end 150a of the second main body 150. 

[00174] The second anchor assembly 140 may be configurable to perform, among other things, a 

securing of a position and/or location of the second main body 150.  In an example embodiment, 

when the endoscopic system 100 is inserted into the cavity of the patient, as illustrated in at least 
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Figure 2C, Figures 3D-E, and Figure 3G, the second anchor assembly 140 may be configurable to 

secure the second main body 150 with respect to the interior wall forming the cavity of the patient.  

The second anchor assembly 140 may secure the second main body 150 with respect to the interior 

wall forming the cavity of the patient in one or more of a plurality of ways.  In an example 

embodiment, one or more expandable members 142, 144 may be expanded to contact the interior 

walls forming the cavity of the patient.  The second anchor assembly 140 may also secure the 

second main body 150 with respect to the interior wall forming the cavity of the patient by applying 

a negative pressure via one or more second suction openings 146.  The second anchor assembly 140 

may also secure the second main body 150 with respect to the interior wall forming the cavity of the 

patient via one or more surface patterns, roughness, protrusions, and/or the like formed on a surface, 

or portion(s) thereof, of one or more expandable members 142, 144.  The second anchor assembly 

140 may also secure the second main body 150 with respect to the interior wall forming the cavity 

of the patient using a magnetic element and corresponding external magnetic element provided 

outside of the patient.  The securing, by the second anchor assembly 140, of the second main body 

150 with respect to the interior wall forming the cavity of the patient will now be further described 

below. 

[00175] The second anchor assembly 140 may comprise one or more expandable members 142, 

144.  During diagnostic and/or therapeutic/surgical procedures, the one or more expandable 

members 142, 144 may be fixedly attached to the second main body 150 near the first end 150a of 

the second main body 150.  In an example embodiment, the second anchor assembly 140 may 

comprise third expandable member 142.  As used in the present disclosure, the third expandable 

member 142 may also be referred to as the expandable member 142, third balloon 142, and/or the 

like.  The second anchor assembly 140 may further comprise fourth expandable member 144.  The 

fourth expandable member 144 may be provided between the third expandable member 142 and the 

first end 150a of the second main body 150.  As used in the present disclosure, the fourth 

expandable member 144 may also be referred to as the expandable member 144, fourth balloon 144, 

and/or the like.  It is to be understood in the present disclosure that the second anchor assembly 140 

may comprise other quantities of expandable members, such as one or more additional expandable 

members, without departing from the teachings of the present disclosure.   

[00176] Each expandable member 142, 144 may be configurable to change its volume/size to be 

a minimum volume/size, a maximum volume/size, and a volume/size between the minimum and 

maximum volumes/sizes.  For example, each expandable member 142, 144 may be configurable to 

expand radially away from the second main body 150. 
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[00177] In an example embodiment, each expandable member 142, 144 may be a hollow member 

resembling a balloon, or the like.  In this regard, each expandable member 142, 144 may be 

operable to expand (i.e., secure the second main body 150) by receiving a gas (or positive pressure), 

liquid, solid, and/or combination thereof.  The expanding of the expandable member 142, 144 may 

occur partially, substantially, or completely in a direction away from the second main body 150 (i.e., 

radially away from the second main body 150).  Furthermore, each expandable member 142, 144 

may be operable to reduce in size (or contract or un-secure the main body 130) by removing the gas 

(or removing the positive pressure or applying a negative pressure), liquid, solid, and/or 

combination thereof, received in the expandable member 142, 144.  To secure the second main body 

150 with respect to the interior wall forming the cavity of the patient, the one or more expandable 

members 142, 144 may be expanded to contact the interior wall forming the cavity of the patient.  It 

is recognized in the present disclosure that the expanding and contacting of the one or more 

expandable members 142, 144 with the interior wall forming the cavity, such as the colonic lumen, 

of the patient may provide for a sufficient securing or anchoring of the second main body 150 so as 

to withstand a force of at least 0.1 to 20 N. 

[00178] One or more of the expandable members 142, 144 may comprise one or more surface 

patterns, roughness, protrusions, and/or the like formed on a surface, or portion(s) thereof, of the 

one or more expandable members 142, 144.  During diagnostic and/or therapeutic/surgical 

procedures wherein a securing or anchoring of the second main body 150 with respect to the interior 

wall forming the cavity of the patient is desired or required, such surface patterns, roughness, 

protrusions, and/or the like formed on the surface of one or more expandable members 142, 144 that 

are in contact with the interior wall forming the cavity of the patient may further improve the 

securing or anchoring of the second main body 150.  For example, the surface pattern, roughness, 

protrusions, and/or the like may provide, or contribute in providing, resistance of a movement of 

one or more of the expandable members 142, 144 contacting the interior wall forming the cavity of 

the patient with respect to the interior wall forming the cavity of the patient.  It is recognized in the 

present disclosure that such securing or anchoring of the second main body 150 may be operable to 

withstand a force of at least 0.10 to 30 N. 

[00179] It is to be understood in the present disclosure that the second anchor assembly 140, 

including one or more of the third and fourth expandable members 142, 144, may or may not be a 

hollow member resembling a balloon, tire, or the like.  For example, one or more of the third and 

fourth expandable members 142, 144 may only be partially hollow.  As another example, one or 

more of the third and fourth expandable members 142, 144 may be formed partially, substantially, 
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and/or entirely of an expandable solid and/or liquid.  In this regard, the properties of such material 

forming one or more of the third and fourth expandable members 142, 144 may be selectively 

configured to change, such as change in volume (expand and/or contract), stiffen, become more 

flexible, change from gas to liquid phase (and vice versa), change from liquid to solid phase (and 

vice versa), change from gas to solid phase (and vice versa), change in pressure, change in 

temperature, change in shape, change in size, change in tensile strength, etc.  To effect one or more 

such changes, such material forming one or more of the third and fourth expandable members 142, 

144 may be a material (or combination of materials) selected in such a way that an introduction, 

application, change, and/or removal of an application, each as applicable, of an electric current, 

voltage potential, resistance, pressure, temperature, magnetic field, and/or the like, causes one or 

more of the above-mentioned changes in properties.  For example, such material may be a memory-

shaped metal, other material, spring-based or spring-like material, or the like. 

[00180] In some example embodiments, the second anchor assembly 140 may comprise one or 

more expandable members that expand radially away from the second main body 150 and in other 

directions, such as the example illustrated in Figure 4B.  In other example embodiments, such as the 

example illustrated in Figure 4A, the second anchor assembly 140 may comprise an integrated third 

and fourth expandable members 142, 144, or the like.  In other example embodiments, such as the 

example illustrated in Figure 4C, the second anchor assembly 140 may comprise a magnetic 

element 146', or the like, operable to secure to a corresponding magnetic element provided outside 

of the patient.   

[00181] The second anchor assembly 140 may further comprise one or more second suction 

openings 146.  As used in the present disclosure, the second suction opening 146 may also be 

referred to as the suction opening 146.  The second suction opening 146 may be formed in one or 

more of a plurality of shapes and provided in one or more quantities.  Figure 4D illustrates example 

embodiments of the one or more second suction openings 146.  During diagnostic and/or 

therapeutic/surgical procedures wherein a securing or anchoring of the second main body 150 with 

respect to the interior wall forming the cavity of the patient is desired or required, the one or more 

second suction openings 146 may further improve the securing or anchoring of the second main 

body 150.  For example, the second suction opening 146 may be operable to apply a negative 

pressure to a region between the third expandable member 142 (when expanded), the fourth 

expandable member 144 (when expanded), the interior wall forming the cavity of the patient 104 (as 

illustrated in at least Figure 3E), and the second main body 150.  In example embodiments, the 

second suction opening 146 may be configurable to apply a negative pressure and vary the applied 
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negative pressure between about -10 kPa to vacuum.  It is recognized in the present disclosure that 

such securing or anchoring of the second main body 150 with the use of the expanded third and 

fourth expandable members 142, 144 and the one or more second suction openings 146 may provide 

improved securing or anchoring, and may be operable to withstand a force of at least 0.1 to 40 N. 

[00182] In example embodiments, the applying of the negative pressure by the second suction 

opening 146 (i.e., the suctioning or removal of gas from the region between the third expandable 

member 142 (when expanded), the fourth expandable member 144 (when expanded), the interior 

wall forming the cavity of the patient 104, and the second main body 150) may be performed prior 

to, at the same time as (or correspond with), and/or after the expansion of the expandable members 

142, 144.  Furthermore, in example embodiments, the applying of the negative pressure by the 

second suction opening 146 (i.e., the suctioning or removal of gas from the region between the third 

expandable member 142 (when expanded), the fourth expandable member 144 (when expanded), 

the interior wall forming the cavity of the patient 104, and the second main body 150) may be 

operable to provide, or contribute in providing, the expanding of one or more of the expandable 

members 142, 144.  For example, as the gas in the region between the third expandable member 142 

(when expanded), the fourth expandable member 144 (when expanded), the interior wall forming 

the cavity of the patient 104, and the second main body 150 is being suctioned or removed, the said 

suctioned or removed gas may be provided into one or more of the expandable members 142, 144.  

In such an example, a filter, or the like, may be provided to remove unwanted particles, fluid, and/or 

gas from entering and/or exiting the expandable members 142, 144. 

[00183] It is to be understood in the present disclosure that, in example embodiments wherein the 

second anchor assembly 140 comprises more than two expandable members, the second suction 

openings 146 may be provided between some or all of the expandable members.  For example, if the 

second anchor assembly 140 comprises three expandable members, then second suction openings 

146 may be provided between each of the three expandable members. 

[00184] Each expandable member 142, 144, and cross-section thereof, may be formed in any one 

of a plurality of shapes, sizes, and/or dimensions.  For example, the expandable members 142, 144 

may resemble a tablet or donut shape with a circular cross-section.  A cross sectional shape of the 

expandable members 142, 144 may also be one or more of a rectangle, square, pentagon, hexagon, 

etc., or combination of one or more geometric shapes, without departing from the teachings of the 

present disclosure. 

[00185] In an example embodiment wherein the cross-sectional shape of the expandable 

members 142, 144 is circular, an outer diameter of the expandable members 142, 144 may be 
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between about 5 to 100 mm.  The distance that the expandable members 142, 144 may be expanded 

radially away from and contracted towards the second main body 150 may be between about 0.05 to 

50 mm.  It is to be understood in the present disclosure that the above dimensions are merely an 

illustration of example embodiments, and as such the dimensions may be smaller or larger than 

those recited above without departing from the teachings of the present disclosure. 

[00186] The expandable members 142, 144 may be formed using any one or more of a plurality 

of materials, such as surgical-grade plastics, rubbers, etc.  It is to be understood in the present 

disclosure that the material forming the surface pattern, roughness, and/or protrusion of the surface 

of the expandable members 142, 144 may be the same as, or different from, the material of the rest 

of the expandable member 142, 144.  It is to be understood in the present disclosure that other 

materials may also be used without departing from the teachings of the present disclosure.  It is to 

be understood in the present disclosure that the above materials are merely an illustration of 

example embodiments, and these and other materials and compositions may be used without 

departing from the teachings of the present disclosure. 

[00187] Method of configuring the endoscopic device (e.g., method 500) 

[00188] Example embodiments of the endoscopic device 100 may be configurable to perform 

diagnostic and/or therapeutic/surgical actions and/or procedures in one of a plurality of ways.  In an 

example embodiment, as illustrated in FIGURE 5, a method 500 of performing and/or configuring 

a endoscopic system 100 to perform a diagnostic and/or therapeutic/surgical action and/or procedure 

in a cavity of a patient may comprise one or more of the actions described below. 

[00189] In an example embodiment, the method 500 may comprise providing an endoscopic 

system (e.g., action 502).  The endoscopic device provided may include one or more elements of the 

endoscopic device 100 described above and in the present disclosure.  In an example embodiment, 

the provided endoscopic device may comprise a first main body.  The first main body may be an 

elongated body having a first end.  The provided endoscopic device may further comprise a second 

main body.  The second main body may have a first end and a main cavity.  The main cavity may 

house at least a portion of the first main body.  The first main body and second main body may be 

slidable with respect to each other.  The provided endoscopic device may further comprise an 

anchor assembly attached to the first main body near the first end of the first main body.  The 

anchor assembly may comprise a first expandable member.  The first expandable member may be 

configurable to expand radially away from the first main body.  The anchor assembly may further 

comprise a second expandable member provided between the first expandable member and the first 

end of the first main body.  The second expandable member may be configurable to expand radially 
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away from the first main body.  The provided endoscopic device may further comprise a second 

anchor assembly attached to the second main body near the first end of the second main body.  The 

second anchor assembly may comprise a third expandable member.  The third expandable member 

may be configurable to expand radially away from the second main body.  The second anchor 

assembly may further comprise a fourth expandable member provided between the third expandable 

member and the first end of the second main body.  The fourth expandable member may be 

configurable to expand radially away from the second main body.  The provided endoscopic device 

may further comprise a head assembly.  The head assembly may comprise a first end portion and a 

second end portion opposite to the first end portion.  The first end portion may be attachable to the 

first end of the first main body.  The second end portion may be selectively configurable to actuate 

in a plurality of directions with respect to the first end portion.  The head assembly may further 

comprise an image capturing assembly provided in the second end portion.  The image capturing 

assembly may be configurable to capture an image.  The head assembly may further comprise an 

instrument section provided in the second end portion.  The instrument section may be configurable 

to provide an instrument.  The instrument may comprise at least two degrees of freedom of 

movement for performing an in vivo procedure in the cavity of the patient. 

[00190] The method 500 may further comprise advancing a head assembly of the endoscopic 

system through the cavity of the patient (e.g., action 504).  In this regard, the first end portion of the 

head assembly may be fixedly attached to the first end of the first main body.  Furthermore, at least 

a portion of the first main body may be housed in the main cavity of the second main body. 

[00191] The method 500 may further comprise identifying, via an image captured by an image 

capturing assembly of the endoscopic system, a direction of the cavity of the patient (e.g., action 

506).  For example, as illustrated in Figure 3D, the image captured by the image capturing assembly 

may identify that an upcoming section or region of the cavity of the patient includes a bend. 

[00192] The method 500 may further comprise advancing the head assembly along the identified 

direction of the cavity of the patient (e.g., action 508).  For example, the head assembly may 

continue to move forward in a straight or relatively straight region of the cavity of the patient.   

[00193] The method 500 may further comprise, when a bend section (such as a flexural and/or 

looping/bending section of a colon) in the cavity of the patient is identified, actuating, at the bend 

section in the cavity of the patient, the direction of a second end portion of the head assembly based 

on the identified direction of the bend section in the cavity of the patient (e.g., action 508).  For 

example, as illustrated in Figure 3D, when a bend in the cavity of the patient is identified (e.g., 

action 506), the second end portion (i.e., tip) of the head assembly may be actuated to move forward 
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(and/or extend outwardly) and also bend based on the identified direction of the bend section in the 

cavity of the patient. 

[00194] The method 500 may further comprise, when a bend section in the cavity, such as a 

colonic lumen, of the patient is identified, advancing the head assembly through the bend section.   

[00195] The method 500 may further comprise, when a bend section in the cavity of the patient is 

identified, actuating, after advancing through the bend section, the direction of the second end 

portion of the head assembly based on a direction of the cavity of the patient identified after the 

bend section.  For example, as illustrated in Figure 3E, after passing through the bend section of the 

cavity of the patient, the second end portion of the head assembly may be straightened (or adjusted) 

based on the direction of the cavity after the bend section (which can be identified based on another 

image captured by the image capturing assembly). 

[00196] The method 500 may further comprise, prior to the actuating, at the bend section, of the 

direction of the second end portion of the head assembly, securing the second main body to an 

interior wall forming the cavity of the patient by expanding the third expandable member to contact 

the interior wall forming the cavity of the patient, and expanding the fourth expandable member to 

contact the interior wall forming the cavity of the patient.  For example, as illustrated in Figure 3D, 

the second main body may be secured to the interior wall forming the cavity of the patient by 

expanding the second anchor assembly to secure or anchor to the interior wall forming the cavity of 

the patient.  The securing of the second main body may also be provided using the second suction 

opening (i.e., applying a negative pressure) and/or the surface pattern, roughness, and/or protrusion 

(if provided) of the surface of the third and fourth expansion members of the second anchor 

assembly.   

[00197] The method 500 may further comprise securing the first main body to an interior wall 

forming the cavity of the patient by expanding the first expandable member to contact the interior 

wall forming the cavity of the patient and expanding the second expandable member to contact the 

interior wall forming the cavity of the patient.  For example, as illustrated in Figure 3D, the main 

body may be secured to the interior wall forming the cavity of the patient by expanding the anchor 

assembly to secure or anchor to the interior wall forming the cavity of the patient.  The securing of 

the main body may also be provided using the suction opening (i.e., applying a negative pressure) 

and/or the surface pattern, roughness, and/or protrusion (if provided) of the surface of the first and 

second expansion members of the anchor assembly.  After the head assembly is advanced through 

the bend section, the first main body may be unsecured or unanchored from the interior wall 

forming the cavity of the patient.  This may be achieved by un-expanding (or contracting) the first 
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and second expandable members of the first anchor assembly, and may also include not applying a 

negative pressure by the suction opening.  Thereafter, the first main body may also be advanced 

through the bend section by actuating the direction of the first main body based on the direction of 

the bend in the cavity of the patient. 

[00198] The method 500 may further comprise advancing the second main body through the 

bend section towards the head assembly.  Before doing so, as illustrated in Figure 3F, the main body 

may be secured to the interior wall (after the bend) forming the cavity of the patient by expanding 

the anchor assembly to secure or anchor to the interior wall forming the cavity of the patient.  The 

securing of the main body may also be provided using the suction opening (i.e., applying a negative 

pressure) and/or the surface pattern, roughness, and/or protrusion (if provided) of the surface of the 

first and second expansion members of the anchor assembly.  Thereafter, the second main body may 

be unsecured or unanchored from the interior wall forming the cavity of the patient.  This may be 

achieved by un-expanding (or contracting) the third and fourth expandable members of the second 

anchor assembly, and may also include not applying a negative pressure by the second suction 

opening.  Once completed, the second main body may also be advanced through the bend section by 

actuating the direction of the second main body based on the direction of the bend in the cavity of 

the patient, as illustrated in Figure 3F. 

[00199] In example embodiments, the identified bend section in the cavity of the patient may be 

straightened (or made less looping/bending) by actuating the direction of the second main body, as 

illustrated in Figure 3G.  It is recognized in the present disclosure that such straightening of a bend 

section in the cavity of the patient may enable easier, quicker, and/or more efficient advancing of 

the endoscopic system into the remaining sections of the cavity of the patient.  Furthermore, it is 

recognized in the present disclosure that such straightening of the bend section in the cavity, such as 

the colonic lumen, of the patient also enables easier, quicker, and/or more efficient removal, 

extraction, and/or retracting of the endoscopic system from the cavity of the patient after completing 

the diagnostic and/or therapeutic/surgical procedure. 

[00200] The method 500 may further comprise identifying, via the image captured by the image 

capturing assembly, a location in the cavity of the patient for the instrument to perform the 

procedure.   

[00201] The method 500 may further comprise securing the first main body to an interior wall 

forming the cavity of the patient by expanding the first expandable member to contact the interior 

wall forming the cavity of the patient and expanding the second expandable member to contact the 

interior wall forming the cavity of the patient, as illustrated in Figure 2C.  In this regard, the third 
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expandable member and/or the fourth expandable member may also be expanded to contact the 

interior wall forming the cavity of the patient. 

[00202] The method 500 may further comprise actuating the instrument to perform the procedure 

based on the image captured by the image capturing assembly, as illustrated in Figure 2C.   

[00203] It is to be understood in the present disclosure that one or more of the aforementioned 

actions of method 500 may be performed manually, either in whole or in part, by an 

operator/surgeon and/or assisted, either in whole or in part, by the controller 160 and/or one or more 

motors (not shown) in example embodiments. 

[00204] The Endoscopic System (e.g., endoscopic system 600). 

[00205] Figures 6 to 8 illustrate another example embodiment of an endoscopic system 600.  The 

endoscopic system 600 may include an outer assembly 610.  The endoscopic system 600 may also 

include a main assembly 620.  The outer assembly 610 may house at least a portion of the main 

assembly 620.  For example, the outer assembly 610 may not house some or all of the navigation 

section 622.  The endoscopic system 600 may also include a controller (not shown) and/or 

surgeon/operator console for controlling and/or managing one or more elements of the endoscopic 

system 600.  These and other elements of the endoscopic system 600 will now be described with 

reference to Figures 6 to 8. 

[00206] Outer assembly (e.g., outer assembly 610). 

[00207] As illustrated in at least FIGURE 6B, FIGURE 6G, FIGURE 6H, FIGURE 6I, 

FIGURE 6J, FIGURE 6K, FIGURE 6L, FIGURE 6N, and FIGURE 6O, the endoscopic system 

600 may include an outer assembly 610.  The outer assembly 610 may include an elongated body 

610', a proximal end 610a, and a distal end 610b, as illustrated in at least the side view of Figure 6B.  

A length of the outer assembly 610 may be between about 750 to 2500 mm, and a diameter of the 

elongated body 610' of the outer assembly 610 may be between about 7 to 25 mm in example 

embodiments.  Other dimensions are also contemplated without departing from the teachings of the 

present disclosure. 

[00208] The outer assembly 610 may include a plurality of cavities or channels (hereinafter 

"cavities"), which may include one or more pressure cavities 618a, one or more pressure cavities 

618b, one or more pressure cavities 618c, and/or a main cavity 618d.  The outer assembly 610 may 

also include other cavities (not shown), such as cavities for data cables, power cables, 

insertion/removal of instruments, etc.  The outer assembly 610 may also include one or more outer 

anchor assemblies 612.  Each outer anchor assembly 612 may include one or more expandable 

members 616, one or more pressure openings 613a, and/or one or more pressure openings 613b.  
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Although the figures may illustrate example embodiments of the outer assembly 610 having an 

expandable member 616, it is to be understood that example embodiments of the outer assembly 

610 may include more than one expandable member 616 or not include any expandable members 

616.  In example embodiments where the outer assembly 610 includes more than one expandable 

member 616, the outer assembly 610 may also include more than one corresponding pressure 

cavities (e.g., pressure cavity 618b).  In example embodiments where the outer assembly 610 does 

not include any expandable members 616, the outer assembly 610 may also not include 

corresponding pressure cavity or cavities (e.g., pressure cavity 618b).  These elements of the outer 

assembly 610 will now be described below. 

[00209] Cavities of the outer assembly 610 (e.g., main cavity 618d, pressure cavity 618a, 

pressure cavity 618b, pressure cavity 618c). 

[00210] In an example embodiment, the outer assembly 610 may include a plurality of cavities, 

including a main cavity 618d, one or more pressure cavities 618a, one or more pressure cavities 

618b, and/or one or more pressure cavities 618c.  Each of the cavities of the outer assembly 610 

may resemble a channel, tube, or the like. 

[00211] (i)  Main cavity 618d. 

[00212] As illustrated in at least the cross-sectional view of Figures 6G-H, the outer assembly 

610 may include a main cavity 618d provided through the outer assembly 610 between the proximal 

end 610a and distal end 610b of the outer assembly 610.  The main cavity 618d may be for use in 

housing at least a portion of the main assembly 620 (as further described below and in the present 

disclosure).  When the main cavity 618d houses the main assembly 620, the outer assembly 610 and 

main assembly 620 may (or may not) be slidable relative to one another.  For example, when the 

endoscopic system 600 includes an extendible section 625 (as further described below and in the 

present disclosure), the outer assembly 610 and main assembly 620 may not be slidable relative to 

one another since movement of a distal end 620b of the main assembly 620 relative to the outer 

assembly 610 may be achievable via the extendible section 625.  As another example, when the 

endoscopic system 600 does not include an extendible section 625, the outer assembly 610 and main 

assembly 620 may be slidable relative to one another.  It is to be understood that an endoscopic 

system 600 having an extendible section 625 may also include the outer assembly 610 and main 

assembly 620 slidable relative to one another without departing from the teachings of the present 

disclosure. 

[00213] (ii)  Pressure cavity 618a. 
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[00214] As illustrated in at least the cross-sectional view of Figure 6G (which is a cross-sectional 

view of the outer assembly 610, as depicted in Figure 6B), the outer assembly 610 may also include 

one or more pressure cavities 618a provided through the outer assembly 610 between the proximal 

end 610a and distal end 610b of the outer assembly 610.  One or more of the pressure cavities 618a 

may be connected at its proximal end to one or more pressure sources 642a and connected at its 

distal end to one or more pressure openings 613a.   

[00215] In an example embodiment, a pressure applied in each of the one or more pressure 

cavities 618a may be selectively controllable by a surgeon, operator, and/or controller (not shown) 

via the one or more pressure sources 642a, and such applied pressure may be selectively switched 

between an applied negative pressure, an applied positive pressure, or no applied pressure.   

[00216] In another example embodiment, the pressure cavities 618a may include at least a first 

set and/or a second set of cavities.  The first set of one or more pressure cavities 618a may be 

connected to a positive pressure source 642a, in which case such first set of pressure cavities 618a 

may be selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or 

more positive pressure sources 642a to have an applied positive pressure or no applied pressure.  

Alternatively or in addition, the second set of one or more pressure cavities 618a may be connected 

to a negative pressure source 642a, in which case such second set of pressure cavities 618a may be 

selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or more 

negative pressure sources 642a to have an applied negative pressure or no applied pressure.  

Although Figure 6G illustrates a single pressure cavity 618a, it is to be understood that more than 

one pressure cavity 618a may be provided in the outer assembly 610 without departing from the 

teachings of the present disclosure. 

[00217] (iii)  Pressure cavity 618b. 

[00218] As illustrated in at least the cross-sectional view of Figure 6G (which is a cross-sectional 

view of the outer assembly 610, as depicted in Figure 6B), the outer assembly 610 may also include 

one or more pressure cavities 618b provided through the outer assembly 610.  One or more of the 

pressure cavities 618b may be connected at its proximal end to one or more pressure sources 642b 

and connected at its distal end to one or more expandable members 616.  Although the figures may 

illustrate example embodiments of the outer assembly 610 having an expandable member 616, it is 

to be understood that example embodiments of the outer assembly 610 may include more than one 

expandable member 616 or not include any expandable members 616.  In example embodiments 

where the outer assembly 610 includes more than one expandable member 616, the outer assembly 

610 may also include more than one corresponding pressure cavities (e.g., pressure cavity 618b).  In 
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example embodiments where the outer assembly 610 does not include any expandable members 616, 

the outer assembly 610 may also not include corresponding pressure cavity or cavities (e.g., 

pressure cavity 618b).   

[00219] In an example embodiment, a pressure applied in each of the one or more pressure 

cavities 618b may be selectively controllable by a surgeon, operator, and/or controller (not shown) 

via the one or more pressure sources 642b, and such applied pressure may be selectively switched 

between an applied negative pressure, an applied positive pressure, or no applied pressure.   

[00220] In another example embodiment, the pressure cavities 618b may include at least a first 

set and/or a second set of cavities.  The first set of one or more pressure cavities 618b may be 

connected to a positive pressure source 642b, in which case such first set of pressure cavities 618b 

may be selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or 

more positive pressure sources 642b to have an applied positive pressure or no applied pressure.  

Alternatively or in addition, the second set of one or more pressure cavities 618b may be connected 

to a negative pressure source 642b, in which case such second set of pressure cavities 618b may be 

selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or more 

negative pressure sources 642b to have an applied negative pressure or no applied pressure.  

Although Figures 6G-H illustrate a single pressure cavity 618b, it is to be understood that more than 

one pressure cavity 618b may be provided in the outer assembly 610 without departing from the 

teachings of the present disclosure. 

[00221] (iv)  Pressure cavity 618c. 

[00222] As illustrated in at least the cross-sectional view of Figure 6G and Figure 6H (which is a 

cross-sectional view of the outer assembly 610, as depicted in Figure 6B), the outer assembly 610 

may also include one or more pressure cavities 618c provided through the outer assembly 610 in a 

similar manner as cavities 618a and 618b.  The one or more pressure cavities 618c may be 

connected at its proximal end to one or more pressure sources 642c and connected at its distal end to 

one or more pressure openings 613b.  A pressure applied in each of the one or more pressure 

cavities 618c may be selectively controllable by a surgeon, operator, and/or controller (not shown) 

via the one or more pressure sources 642c, and such applied pressure may be selectively switched 

between an applied negative pressure, an applied positive pressure, or no applied pressure.   

[00223] In another example embodiment, the pressure cavities 618c may include at least a first 

set and a second set of cavities.  The first set of one or more pressure cavities 618c may be 

connected to a positive pressure source 642c, in which case such first set of pressure cavities 618c 

may be selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or 
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more positive pressure sources 642c to have an applied positive pressure or no applied pressure.  

Alternatively or in addition, the second set of one or more pressure cavities 618c may be connected 

to a negative pressure source 642c, in which case such second set of pressure cavities 618c may be 

selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or more 

negative pressure sources 642c to have an applied negative pressure or no applied pressure.  

Although Figures 6G-H illustrate a single pressure cavity 618c, it is to be understood that more than 

one pressure cavity 618c may be provided in the outer assembly 610 without departing from the 

teachings of the present disclosure. 

[00224] Outer anchor assembly (e.g., outer anchor assembly 612). 

[00225] As illustrated in at least the side views of Figures 6B, 6I-L, and 6N-O, an example 

embodiment of an outer anchor assembly 612 may be provided at the distal end 610b of the outer 

assembly 610.  The outer anchor assembly 612 may include one or more expandable members 616, 

one or more pressure openings 613a, and/or one or more pressure openings 613b.  In an example 

embodiment, the pressure opening(s) 613a may be selectively configurable to apply a negative 

pressure and/or positive pressure independently from the pressure opening(s) 613b (if provided) 

and/or any other pressure openings (if provided) of the outer assembly 610 and/or main assembly 

620.  Similarly, the pressure opening(s) 613b (if provided) may be selectively configurable to apply 

a negative pressure and/or positive pressure independently from the pressure opening(s) 613a and/or 

any other pressure openings (if provided) of the outer assembly 610 and/or main assembly 620. 

[00226] When inserted into a cavity of a patient, the outer anchor assembly 612 may be 

configurable to secure or anchor the outer anchor assembly 612 with respect to an interior wall 

forming the cavity of the patient.  Alternatively or in addition, when inserted into a cavity of a 

patient, the outer anchor assembly 612 may be configurable to increase a volume of the cavity of the 

patient so as to, among other things, assist or enable the surgeon, operator, and/or controller to move 

the endoscopic system 600 within the cavity of the patient and/or perform a surgical action.  These 

elements of the outer anchor assembly 612 will now be described below. 

[00227] (i)  Expandable member 616 (e.g., expandable member 616). 

[00228] As illustrated in at least Figures 6B, 6I-L, and 6N-O, an example embodiment of the 

outer anchor assembly 612 may include one or more expandable members 616.  The expandable 

member 616 may be securable or secured to an exterior of the elongated body 610'.  The expandable 

member 616 may include one or more openings for allowing passage of gas and/or liquid, and/or 

allowing a manipulation of pressure within the expandable member 616.  Each such opening may be 

connected to one or more of the pressure cavities (e.g., pressure cavity 618b).  Although the figures 



     Attorney Ref. No.: 10057525-50454175 

 - 47 -

may illustrate example embodiments of the outer assembly 610 having an expandable member 616, 

it is to be understood that example embodiments of the outer assembly 610 may include more than 

one expandable member 616 or not include any expandable members 616.  In example 

embodiments where the outer assembly 610 includes more than one expandable member 616, the 

outer assembly 610 may also include more than one corresponding pressure cavities (e.g., pressure 

cavity 618b).  In example embodiments where the outer assembly 610 does not include any 

expandable members 616, the outer assembly 610 may also not include corresponding pressure 

cavity or cavities (e.g., pressure cavity 618b).   

[00229] In an example embodiment, one or more portions of the exterior surface of the 

expandable member 616 may include protrusions and/or texture so as to improve securing to the 

interior wall forming the cavity of the patient.  Furthermore, a quantity of between about 1 to 3 

expandable members 616 may be provided for the outer anchor assembly 612.  Other quantities are 

also contemplated without departing from the teachings of the present disclosure.  The expandable 

member 616 may be provided at a most distal position of the outer assembly 610, before pressure 

openings 613b, between pressure openings 613a and 613b, and/or before pressure openings 613a. 

[00230] In an expanded state (or securing or anchoring state), which may be a state in which the 

one or more pressure sources 642b provide a positive pressure to the expandable member 616 via 

the one or more pressure cavities 618b, the expandable member 616 may be configurable to expand 

radially outward from the elongated body 610' (e.g., resembling a balloon, tire, or the like).  An 

overall diameter of the expandable member 616, when in the expanded state, may be between about 

7 to 25 mm.  Other dimensions are also contemplated without departing from the teachings of the 

present disclosure.  During diagnostic and/or therapeutic/surgical procedures when a securing or 

anchoring of the outer assembly 610 with respect to an interior wall forming a cavity of a patient 

(e.g., interior wall of a colon) is desired or required, the expandable member 616 may be expanded 

to its expanded state.  It is recognized in the present disclosure that the securing or anchoring of the 

outer assembly 610 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the expandable member 616 (configured in the expanded state), solely by the 

pressure opening(s) 613a (via applying a negative pressure or suction), or solely by the pressure 

opening(s) 613b (via applying a negative pressure or suction).  Alternatively, the securing or 

anchoring of the outer assembly 610 may be performed cooperatively by the expandable member 

616 (configured in the expanded state), pressure opening(s) 613a (via applying a negative pressure 

or suction), and/or pressure opening(s) 613b (via applying a negative pressure or suction), as further 

described below and in the present disclosure.  



     Attorney Ref. No.: 10057525-50454175 

 - 48 -

[00231] In a normal or non-expanded state, which may be a state in which the one or more 

pressure sources 642b do not provide a positive pressure to the expandable member 616 via the one 

or more pressure cavities 618b (or the pressure source 642b provides a negative pressure to the 

expandable member 616 via the one or more pressure cavities 618b), the expandable member 616 

may not (or may minimally) protrude outward from the elongated body 610'.  During diagnostic 

and/or therapeutic/surgical procedures when an unsecuring or unanchoring of the outer assembly 

610 with respect to an interior wall forming a cavity of a patient is desired or required (e.g., when 

the expandable member 616 is in the expanded state), the expandable member 616 may be un-

expanded (or deflated, shrunken, or collapsed) to its normal or non-expanded state.  It is recognized 

in the present disclosure that the unsecuring or unanchoring of the outer assembly 610 with respect 

to the interior wall forming the cavity of the patient may be performed solely by the expandable 

member 616 (configured in the non-expanded state), solely by the pressure opening(s) 613a (via 

applying a positive pressure), or solely by the pressure opening(s) 613b (via applying a positive 

pressure).  Alternatively, the unsecuring or unanchoring of the outer assembly 610 may be 

performed cooperatively by the expandable member 616 (configured in the non-expanded state), 

pressure opening(s) 613a (via applying a positive pressure), and/or pressure opening(s) 613b (via 

applying a positive pressure), as further described below and in the present disclosure. 

[00232] (ii)  Pressure opening (e.g., pressure opening 613a). 

[00233] As illustrated in at least Figures 6B, 6I-L, and 6N-O, an example embodiment of the 

outer anchor assembly 612 may include one or more pressure openings 613a.  The one or more 

pressure openings 613a may be provided adjacent to the expandable member 616.  The one or more 

pressure openings 613a may be an opening in the elongated body 610' connected to the one or more 

pressure cavities 618a.  In an example embodiment, each of the one or more pressure openings 613a 

may be formed in one or more of a plurality of shapes, such as a circle, oval, triangle, square, 

rectangle, slit, etc.  Furthermore, each of the one or more pressure openings 613a may have a 

diameter of between about 200 to 2000 microns.  Furthermore, a quantity of between about 1 to 10 

pressure openings 613a may be provided.  Other dimensions, shapes, and/or quantities are also 

contemplated without departing from the teachings of the present disclosure.  Although the figures 

illustrate a single row of pressure openings 613a aligned perpendicular to axis X, it is to be 

understood that more than one row of pressure openings 613a (which may be aligned perpendicular 

to axis X and/or at other angles relative to axis X) and/or one or more rows or pressure openings 

613a aligned parallel to axis X may be provided in the outer anchor assembly 612 without departing 

from the teachings of the present disclosure. 
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[00234] In a normal state, which may be a state in which the pressure source 642a does not 

provide any negative or positive pressure to the pressure cavity 618a, the one or more pressure 

openings 613a may not provide any negative or positive pressure to an exterior of the one or more 

pressure openings 613a.   

[00235] In a securing/anchoring state, which may be a state in which the one or more pressure 

sources 642a provide a negative pressure to the one or more pressure cavities 618a, the one or more 

pressure openings 613a may provide a negative pressure (e.g., suction force inwards) to an exterior 

of the outer assembly 610 (e.g., an area outside of the one or more pressure openings 613a).  During 

diagnostic and/or therapeutic/surgical procedures when a securing or anchoring of the outer 

assembly 610 with respect to an interior wall forming a cavity of a patient is desired or required, the 

one or more pressure openings 613a may provide a negative pressure (e.g., suction force inwards) so 

as to secure/anchor or further improve the securing or anchoring of the outer assembly 610 (e.g., in 

addition to the securing/anchoring provided by the expandable member 616 in its expanded state 

and/or pressure opening(s) 613b).  For example, when a sufficient negative pressure is applied by 

the one or more pressure openings 613a, such applied negative pressure may be operable to bring 

inwards or collapse a surrounding portion of the interior wall forming the cavity of the patient 

nearby the one or more pressure openings 613a towards the outer assembly 610 (e.g., see example 

illustrated in Figure 8D).  It is recognized in the present disclosure that the securing or anchoring of 

the outer assembly 610 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the one or more pressure openings 613a (via applying a negative pressure or 

suction), solely by the expandable member 616 (configured in the expanded state), or solely by the 

pressure opening(s) 613b (via applying a negative pressure or suction).  Alternatively, the securing 

or anchoring of the outer assembly 610 may be performed cooperatively by the one or more 

pressure openings 613a (via applying a negative pressure or suction), the expandable member 616 

(configured in the expanded state), and/or pressure opening(s) 613b (via applying a negative 

pressure or suction), as described in the present disclosure.  It is recognized in the present disclosure 

that the expanding and contacting of the expandable member 616 with the interior wall forming the 

cavity of the patient and the negative pressure applied by the one or more pressure openings 613a 

may provide for improved securing or anchoring of the outer assembly 610.  Similarly, the 

simultaneous application of negative pressure by the one or more pressure openings 613a and the 

one or more pressure openings 613b may provide for improved securing or anchoring of the outer 

assembly 610. 
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[00236] In an un-securing/un-anchoring state, which may be a state in which the pressure source 

642a provides a positive pressure to the pressure cavity 618a, the one or more pressure openings 

613a may provide positive pressure to an exterior of the outer assembly 610 (e.g., an area outside of 

the one or more pressure openings 613a).  During diagnostic and/or therapeutic/surgical procedures 

when a securing or anchoring of the outer assembly 610 with respect to an interior wall forming a 

cavity of a patient is no longer desired or required (e.g., a movement of the outer assembly 610 is 

desired or required) and/or if a surrounding portion of an interior wall forming a cavity of a patient 

nearby the one or more pressure openings 613a needs to be urged or pushed outwards or away from 

the endoscopic system 600, the one or more pressure openings 613a may provide a positive pressure 

so as to unsecure/unanchor or further improve the unsecuring or unanchoring of the outer assembly 

610 (e.g., in addition to the unsecuring/unanchoring provided by the expandable member 616 in its 

non-expanded state and/or pressure opening(s) 613b).  For example, when a sufficient positive 

pressure is applied by the one or more pressure openings 613a, such applied positive pressure may 

be operable to urge/push outwards, expand, or un-collapse a surrounding portion of the interior wall 

forming the cavity of the patient nearby the one or more pressure openings 613a away from the 

outer assembly 610 (e.g., see example illustrated in Figure 8H).  It is recognized in the present 

disclosure that the unsecuring or unanchoring of the outer assembly 610 with respect to the interior 

wall forming the cavity of the patient may be performed solely by the one or more pressure 

openings 613a (via applying a positive pressure), solely by the expandable member 616 (configured 

in the non-expanded state), or solely by the pressure opening(s) 613b (via applying a positive 

pressure).  Alternatively, the unsecuring or unanchoring of the outer assembly 610 may be 

performed cooperatively by the one or more pressure openings 613a (via applying a positive 

pressure), the expandable member 616 (configured in the non-expanded state), and/or pressure 

opening(s) 613b (via applying a positive pressure), as described in the present disclosure.  It is 

recognized in the present disclosure that the non-expanding of the expandable member 616 and the 

positive pressure applied by the one or more pressure openings 613a may provide for improved 

unsecuring or unanchoring of the outer assembly 610.  Similarly, the simultaneous application of 

positive pressure by the one or more pressure openings 613a and the one or more pressure openings 

613b may provide for improved unsecuring or unanchoring of the outer assembly 610. 

[00237] In an example embodiment, the one or more pressure openings 613a may be oriented at 

an angle (not shown) relative to a central axis X of the outer assembly 610 so as to provide a more 

directional application of negative and/or positive pressure.  For example, the one or more pressure 
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openings 613a may be oriented in such a way that the applied negative and/or positive pressure is 

directed backwards (or away from a distal end of the main assembly 620). 

[00238] (iii)  Pressure opening(s) 613b. 

[00239] As illustrated in at least Figures 6B, 6I-L, and 6N-O, an example embodiment of the 

outer anchor assembly 612 may include one or more pressure openings 613b.  The one or more 

pressure openings 613b may be provided adjacent to the expandable member 616.  For example, the 

expandable member 616 may be provided between the one or more pressure openings 613a and the 

one or more pressure openings 613b.  The one or more pressure openings 613b may be an opening 

in the elongated body 610' connected to the one or more pressure cavities 618c.  In an example 

embodiment, each of the one or more pressure openings 613b may be formed in one or more of a 

plurality of shapes, such as a circle, oval, triangle, square, rectangle, slit, etc.  Furthermore, each of 

the one or more pressure openings 613b may have a diameter of between about 200 to 2000 microns.  

Furthermore, a quantity of between about 1 to 10 pressure openings 613b may be provided.  Other 

dimensions, shapes, and/or quantities are also contemplated without departing from the teachings of 

the present disclosure.  Although the figures illustrate a single row of pressure openings 613b 

aligned perpendicular to axis X, it is to be understood that more than one row of pressure openings 

613b (which may be aligned perpendicular to axis X and/or at other angles relative to axis X) and/or 

one or more rows or pressure openings 613b aligned parallel to axis X may be provided in the outer 

anchor assembly 612 without departing from the teachings of the present disclosure. 

[00240] In a normal state, which may be a state in which the pressure source 642c does not 

provide any negative or positive pressure to the pressure cavity 618c, the one or more pressure 

openings 613b may not provide any negative or positive pressure to an exterior of the one or more 

pressure openings 613b.   

[00241] In a securing/anchoring state, which may be a state in which the one or more pressure 

sources 642c provide a negative pressure to the one or more pressure cavities 618c, the one or more 

pressure openings 613b may provide a negative pressure (e.g., suction force inwards) to an exterior 

of the outer assembly 610 (e.g., an area outside of the one or more pressure openings 613b).  During 

diagnostic and/or therapeutic/surgical procedures when a securing or anchoring of the outer 

assembly 610 with respect to an interior wall forming a cavity of a patient is desired or required, the 

one or more pressure openings 613b may provide a negative pressure (e.g., suction force inwards) 

so as to secure/anchor or further improve the securing or anchoring of the outer assembly 610 (e.g., 

in addition to the securing/anchoring provided by the expandable member 616 in its expanded state 

and/or pressure opening(s) 613a).  For example, when a sufficient negative pressure is applied by 
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the one or more pressure openings 613b, such applied negative pressure may be operable to bring 

inwards or collapse a surrounding portion of the interior wall forming the cavity of the patient 

nearby the one or more pressure openings 613b towards the outer assembly 610 (e.g., see example 

illustrated in Figure 8D).  It is recognized in the present disclosure that the securing or anchoring of 

the outer assembly 610 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the one or more pressure openings 613b (via applying a negative pressure or 

suction), solely by the expandable member 616 (configured in the expanded state), or solely by the 

pressure opening(s) 613a (via applying a negative pressure or suction).  Alternatively, the securing 

or anchoring of the outer assembly 610 may be performed cooperatively by the one or more 

pressure openings 613b (via applying a negative pressure or suction), the expandable member 616 

(configured in the expanded state), and/or pressure opening(s) 613a (via applying a negative 

pressure or suction), as described in the present disclosure.  It is recognized in the present disclosure 

that the expanding and contacting of the expandable member 616 with the interior wall forming the 

cavity of the patient and the negative pressure applied by the one or more pressure openings 613b 

may provide for improved securing or anchoring of the outer assembly 610.  Similarly, the 

simultaneous application of negative pressure by the one or more pressure openings 613b and the 

one or more pressure openings 613a may provide for improved securing or anchoring of the outer 

assembly 610. 

[00242] In an un-securing/un-anchoring state, which may be a state in which the pressure source 

642c provides a positive pressure to the pressure cavity 618c, the one or more pressure openings 

613b may provide positive pressure to an exterior of the outer assembly 610 (e.g., an area outside of 

the one or more pressure openings 613b).  During diagnostic and/or therapeutic/surgical procedures 

when a securing or anchoring of the outer assembly 610 with respect to an interior wall forming a 

cavity of a patient is no longer desired or required (e.g., a movement of the outer assembly 610 is 

desired or required) and/or if a surrounding portion of an interior wall forming a cavity of a patient 

nearby the one or more pressure openings 613b needs to be urged or pushed outwards away from 

the endoscopic system 600, the one or more pressure openings 613b may provide a positive pressure 

so as to unsecure/unanchor or further improve the unsecuring or unanchoring of the outer assembly 

610 (e.g., in addition to the unsecuring/unanchoring provided by the expandable member 616 in its 

non-expanded state and/or pressure opening(s) 613a).  For example, when a sufficient positive 

pressure is applied by the one or more pressure openings 613b, such applied positive pressure may 

be operable to urge/push outwards, expand, or un-collapse a surrounding portion of the interior wall 

forming the cavity of the patient nearby the one or more pressure openings 613b away from the 
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outer assembly 610 (e.g., see example illustrated in Figure 8H).  It is recognized in the present 

disclosure that the unsecuring or unanchoring of the outer assembly 610 with respect to the interior 

wall forming the cavity of the patient may be performed solely by the one or more pressure 

openings 613b (via applying a positive pressure), solely by the expandable member 616 (configured 

in the non-expanded state), or solely by the pressure opening(s) 613a (via applying a positive 

pressure).  Alternatively, the unsecuring or unanchoring of the outer assembly 610 may be 

performed cooperatively by the one or more pressure openings 613b (via applying a positive 

pressure), the expandable member 616 (configured in the non-expanded state), and/or pressure 

opening(s) 613a (via applying a positive pressure), as described in the present disclosure.  It is 

recognized in the present disclosure that the non-expanding of the expandable member 616 and the 

positive pressure applied by the one or more pressure openings 613b may provide for improved 

unsecuring or unanchoring of the outer assembly 610.  Similarly, the simultaneous application of 

positive pressure by the one or more pressure openings 613b and the one or more pressure openings 

613a may provide for improved unsecuring or unanchoring of the outer assembly 610. 

[00243] In an example embodiment, the one or more pressure openings 613b may be oriented at 

an angle (not shown) relative to a central axis X of the outer assembly 610 so as to provide a more 

directional application of negative and/or positive pressure.  For example, the one or more pressure 

openings 613b may be oriented in such a way that the applied negative and/or positive pressure is 

directed backwards (or away from a distal end of the main assembly 620). 

[00244] Although example embodiments described above and in the present disclosure provide 

for pressure cavities 618a, 618b, and 618c to be included in the outer assembly 610, it is recognized 

(and described in the present disclosure and illustrated in at least Figures 7A-C) that the pressure 

cavity 618a (which connects to pressure source 642a at one end and connects to pressure opening 

613a at another end) may be provided in the main assembly 620 instead of the outer assembly 610.  

Alternatively or in addition, as described in the present disclosure and illustrated in at least Figures 

7A-C, the pressure cavity 618b (which connects to pressure source 642b at one end and connects to 

expandable member 616 at another end) may be provided in the main assembly 620 instead of the 

outer assembly 610.  Alternatively or in addition, as described in the present disclosure and 

illustrated in at least Figures 7A-C, the pressure cavity 618c (which connects to pressure source 

642c at one end and connects to pressure opening 613b at another end) may be provided in the main 

assembly 620 instead of the outer assembly 610.   

[00245] The main assembly (e.g., main assembly 620). 



     Attorney Ref. No.: 10057525-50454175 

 - 54 -

[00246] As illustrated in at least FIGURE 6A, FIGURE 6C, FIGURE 6D, FIGURE 6E, 

FIGURE 6F, Figures 6G-L, and Figures 6N-O, the endoscopic system 600 may include a main 

assembly 620.  The main assembly 620 may include an elongated body 620', a proximal end 620a, 

and a distal end 620b, as illustrated in at least the side view of Figure 6A.  A length of the main 

assembly 620 may be between about 45 to 100 mm, and a diameter of the main assembly 620 may 

be between about 7 to 25 mm in example embodiments.  Other dimensions are also contemplated 

without departing from the teachings of the present disclosure. 

[00247] The main assembly 620 may include a plurality of cavities or channels (hereinafter 

"cavities"), which may include one or more pressure cavities 628a, one or more pressure cavities 

628b, and/or one or more pressure cavities 628c.  The main assembly 620 may also include a 

plurality of tendon members 630.  The main assembly 620 may also include one or more navigation 

sections 622, which may include one or more instruments 621, one or more bendable sections 624, 

one or more extendible sections 625, and a main anchor assembly.  The main anchor assembly may 

include one or more expandable members 626, one or more pressure openings 623a, and/or one or 

more pressure openings 623b.  Although the figures may illustrate example embodiments of the 

main assembly 620 having an expandable member 626, it is to be understood that example 

embodiments of the main assembly 620 may include more than one expandable member 626 or not 

include any expandable members 626.  In example embodiments where the main assembly 620 

includes more than one expandable member 626, the main assembly 620 may also include more 

than one corresponding pressure cavities (e.g., pressure cavity 628b).  In example embodiments 

where the main assembly 620 does not include any expandable members 626, the main assembly 

620 may also not include corresponding pressure cavity or cavities (e.g., pressure cavity 628b).  

These elements of the outer assembly 610 will now be described below. 

[00248] Cavities of the main assembly 620 (e.g., pressure cavity 628a, pressure cavity 628b, 

pressure cavity 628c, movement cavity 627a, movement cavity 627b, movement cavity 627c, 

movement cavity 627d). 

[00249] In an example embodiment, the main assembly 620 may include a plurality of pressure 

cavities (e.g., pressure cavity 628a, pressure cavity 628b, pressure cavity 628c) and a plurality of 

movement cavities (e.g., movement cavity 627a, movement cavity 627b, movement cavity 627c, 

movement cavity 627d). 

[00250] (i)  Pressure cavities (e.g., pressure cavities 628a, 628b, 628c). 

[00251] The main assembly 620 may include a plurality of cavities or channels (hereinafter 

"cavities").  For example, as illustrated in at least Figure 6C (which is a cross-sectional view of the 
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main assembly 620, as depicted in Figure 6A), Figure 6D (which is a cross-sectional view of the 

main assembly 620, as depicted in Figure 6A), Figure 6E (which is a cross-sectional view of the 

main assembly 620, as depicted in Figure 6A), and Figure 6F (which is a cross-sectional view of the 

main assembly 620, as depicted in Figure 6A), the main assembly 620 may include one or more 

pressure cavities 628a, one or more pressure cavities 628b, and/or one or more pressure cavities 

628c.   

[00252] Pressure cavity 628a. 

[00253] As illustrated in at least the cross-sectional views of Figures 6C-F, the main assembly 

620 may also include one or more pressure cavities 628a provided through the main assembly 620 

between the proximal end 620a and distal end 620b of the main assembly 620.  One or more of the 

pressure cavities 628a may be connected at its proximal end to one or more pressure sources 640a 

and connected at its distal end to one or more pressure openings 623a.   

[00254] In an example embodiment, a pressure applied in each of the one or more pressure 

cavities 628a may be selectively controllable by a surgeon, operator, and/or controller (not shown) 

via the one or more pressure sources 640a, and such applied pressure may be selectively switched 

between an applied negative pressure, an applied positive pressure, or no applied pressure.   

[00255] In another example embodiment, the pressure cavities 628a may include at least a first 

set and/or a second set of cavities.  The first set of one or more pressure cavities 628a may be 

connected to a positive pressure source 640a, in which case such first set of pressure cavities 628a 

may be selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or 

more positive pressure sources 640a to have an applied positive pressure or no applied pressure.  

Alternatively or in addition, the second set of one or more pressure cavities 628a may be connected 

to a negative pressure source 640a, in which case such second set of pressure cavities 628a may be 

selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or more 

negative pressure sources 640a to have an applied negative pressure or no applied pressure.  

Although Figures 6C-F illustrate a single pressure cavity 628a, it is to be understood that more than 

one pressure cavity 628a may be provided in the main assembly 620 without departing from the 

teachings of the present disclosure. 

[00256] Pressure cavity 628b. 

[00257] As illustrated in at least the cross-sectional views of Figures 6C-E, the main assembly 

620 may also include one or more pressure cavities 628b provided through the main assembly 620.  

One or more of the pressure cavities 628b may be connected at its proximal end to one or more 

pressure sources 640b and connected at its distal end to one or more expandable members 626.  
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Although the figures may illustrate example embodiments of the main assembly 620 having an 

expandable member 626, it is to be understood that example embodiments of the main assembly 620 

may include more than one expandable member 626 or not include any expandable members 626.  

In example embodiments where the main assembly 620 includes more than one expandable member 

626, the main assembly 620 may also include more than one corresponding pressure cavities (e.g., 

pressure cavity 628b).  In example embodiments where the main assembly 620 does not include any 

expandable members 626, the main assembly 620 may also not include corresponding pressure 

cavity or cavities (e.g., pressure cavity 628b).   

[00258] In an example embodiment, a pressure applied in each of the one or more pressure 

cavities 628b may be selectively controllable by a surgeon, operator, and/or controller (not shown) 

via the one or more pressure sources 640b, and such applied pressure may be selectively switched 

between an applied negative pressure, an applied positive pressure, or no applied pressure.   

[00259] In another example embodiment, the pressure cavities 628b may include at least a first 

set and/or a second set of cavities.  The first set of one or more pressure cavities 628b may be 

connected to a positive pressure source 640b, in which case such first set of pressure cavities 628b 

may be selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or 

more positive pressure sources 640b to have an applied positive pressure or no applied pressure.  

Alternatively or in addition, the second set of one or more pressure cavities 628b may be connected 

to a negative pressure source 640b, in which case such second set of pressure cavities 628b may be 

selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or more 

negative pressure sources 640b to have an applied negative pressure or no applied pressure.  

Although Figures 6C-Eillustrate a single pressure cavity 628b, it is to be understood that more than 

one pressure cavity 628b may be provided in the main assembly 620 without departing from the 

teachings of the present disclosure. 

[00260] Pressure cavity 628c. 

[00261] As illustrated in at least the cross-sectional view of Figure 6C, the main assembly 620 

may also include one or more pressure cavities 628c provided through the main assembly 620 in a 

similar manner as cavities 628a and 628b.  The one or more pressure cavities 628c may be 

connected at its proximal end to one or more pressure sources 640c and connected at its distal end to 

one or more pressure openings 623b.  A pressure applied in each of the one or more pressure 

cavities 628c may be selectively controllable by a surgeon, operator, and/or controller (not shown) 

via the one or more pressure sources 640a, and such applied pressure may be selectively switched 

between an applied negative pressure, an applied positive pressure, or no applied pressure.   
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[00262] In another example embodiment, the pressure cavities 628c may include at least a first 

set and/or a second set of cavities.  The first set of one or more pressure cavities 628c may be 

connected to a positive pressure source 640c, in which case such first set of pressure cavities 628c 

may be selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or 

more positive pressure sources 640c to have an applied positive pressure or no applied pressure.  

Alternatively or in addition, the second set of one or more pressure cavities 628c may be connected 

to a negative pressure source 640c, in which case such second set of pressure cavities 628c may be 

selectively controllable by a surgeon, operator, and/or controller (not shown) via the one or more 

negative pressure sources 640c to have an applied negative pressure or no applied pressure.  

Although Figure 6C illustrates a single pressure cavity 628c, it is to be understood that more than 

one pressure cavity 628c may be provided in the main assembly 620 without departing from the 

teachings of the present disclosure. 

[00263] (ii)  Movement cavities (e.g., movement cavities 627a, 627b, 627c, 627d). 

[00264] In an example embodiment, the main assembly 620 may include a plurality of movement 

cavities provided through the main assembly 620 between the proximal end 620a and distal end 

620b of the main assembly 620.  For example, as illustrated in at least Figures 6C-E, the main 

assembly 620 may include one or more movement cavities 627a, one or more movement cavities 

627b opposite to the one or more movement cavities 627a (e.g., on a opposite side of a center line 

axis X formed by the elongated body 620'), one or more movement cavities 627c, and one or more 

movement cavities 627d opposite to the one or more movement cavities 627c.  As will be further 

described below and in the present disclosure, each movement cavity may be configurable to house 

at least a portion of one or more tendon members 630.  In an example embodiment, the movement 

cavities may also include or be considered as including corresponding subsection openings 627a', 

627b', 627c', and/or 627d' of the bendable section 622 (as will be further described below and in the 

present disclosure). 

[00265] Although the figures illustrate example embodiments of the main assembly 620 having 

four movement cavities 627a, 627b, 627c, and 627d, it is to be understood that the main assembly 

120 may have more or less movement cavities without departing from the teachings of the present 

disclosure.  For example, as illustrated in FIGURE 6P, the main assembly 620 may include three 

movement cavities 627a, 627b, and 627c (e.g., such three movement cavities may be arranged in 

such a way that the 3 movement cavities are equally spaced apart relative to one another).  As 

another example, the main assembly 620 may include 8 movement cavities (not shown).   



     Attorney Ref. No.: 10057525-50454175 

 - 58 -

[00266] The main assembly 620 may also include other cavities (not shown) provided through 

the main assembly 620 between the proximal end 620a and distal end 620b of the main assembly 

620, such other cavities for use in housing, among other things, power and/or data cables (e.g., 

power and/or data cables for an image capturing assembly 621, such as a 3-D stereoscopic or 

autostereoscopic video camera).  Such other cavities may also be for use in providing and/or 

removing liquid (e.g., water) for and/or from cleaning instruments 621 and/or cleaning an interior of 

the cavity of the patient.  Such other cavities may also be for use in introducing and/or removing 

instruments 621, tissue, and/or other solids and/or liquids from the interior of the cavity of the 

patient. 

[00267] Tendon members (e.g., tendon members 630, 630a, 630b, 630c, 630d). 

[00268] The main assembly 620 may also include a plurality of tendon members 630.  Each 

tendon member 630 may be secured, attached, and/or connected to a section of the bendable section 

624 (e.g., a most distal subsection 624b).  One or more of the tendon members 630 may include, 

resemble, and/or be formed as a cable, twisted cables, etc. that enable a pulling force applied from a 

proximal end of the tendon member 630 to be translated to the bendable section 624.  For example, 

when a distal end of such tendon member 630 is connected to location 627a' of the most distal 

subsection 624b (see Figure 6E), a pulling force applied to a proximal end of the tendon member 

630 enables a pulling of location 627a' of the most distal subsection 624b (i.e., the pull causes a tilt 

or pivot of the side of the most distal subsection 624b where the location 627a' is located) so as to 

enable the distal end of the bendable section 624 to bend, steer, or turn in the direction of location 

627a' (i.e., in a direction depicted by arrow G in Figure 6E).  Alternatively or in addition, one or 

more of the tendon members 630 may include and/or be formed as a more stiffer and/or less flexible 

construction (or as a shape member alloy (or SMA) cable or wire) so as to enable an application of a 

pushing force from a proximal end of the tendon member 630 to be translated to the bendable 

section 624.  For example, when a distal end of such tendon member 630 is connected to location 

627c' of the most distal subsection 624b (see Figure 6E), a pushing force applied to a proximal end 

of the tendon member 630 enables a pushing of location 627c' of the most distal subsection 624b 

(i.e., the push causes a tilt or pivot of the side of the most distal subsection 624b where the location 

627a' is located) so as to enable the distal end of the bendable section 624 to bend, steer, or turn in 

the direction of location 627c' (i.e., in a direction depicted by arrow I in Figure 6E).   

[00269] Each tendon member 630 may have a length greater than a length of the outer assembly 

610, and at least a portion of each tendon member 630 may be housed in a movement cavity 627a-d.  

For example, as illustrated in at least Figures 6C-E, movement cavity 627a may be operable to 
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house one or more tendon members 630a.  Alternatively or in addition, movement cavity 627b may 

be operable to house one or more tendon members 630b.  Alternatively or in addition, movement 

cavity 627c may be operable to house one or more tendon members 630c.  Alternatively or in 

addition, movement cavity 627d may be operable to house one or more tending members 630d. 

[00270] Navigation section (e.g., navigation section 622). 

[00271] In an example embodiment, a navigation section 622 may be provided at or near the 

distal end 620b of the main assembly 620.  The navigation section 622 may include an instrument 

621 and/or illumination source 621a, as illustrated in at least FIGURE 6M.  The navigation section 

622 may also include a bendable section 624.  The navigation section 622 may also include an 

extendible section 625.  The navigation section 622 may also include a main anchor assembly 

(which may include the one or more pressure openings 623a, one or more pressure openings 623b, 

and/or expandable member 626).  The instrument 621, illumination source 621a, extendible section 

625, one or more pressure openings 623a, one or more pressure openings 623b, and expandable 

member 626 may be arranged in one or more of a plurality of arrangements.  For example, as 

illustrated in at least Figure 6A, these elements may be arranged (starting from a distal most point of 

the main assembly 620) as follows: the instrument 621/illumination source 621a/one or more 

pressure openings 623a on the face of the main assembly 620 (as illustrated in Figure 6M), followed 

by the expandable member 626, followed by the bendable section 624, followed by the extendible 

section 625, and followed by the one or more pressure openings 623b.  Alternatively, the elements 

may be arranged (starting from a distal most point of the main assembly 620) as follows: the 

instrument 621/illumination source 621a/one or more pressure openings 623a on the face of the 

main assembly (as illustrated in Figure 6M), followed by the expandable member 626, followed by 

the one or more pressure openings 623b, followed by the bendable section 624, and followed by the 

extendible section 625.  Alternatively, the elements may be arranged (starting from a distal most 

point of the main assembly 620) as follows: the instrument 621/illumination source 621a/one or 

more pressure openings 623a on the face of the main assembly (as illustrated in Figure 6M), 

followed by the expandable member 626, followed by the bendable section 624, followed by the 

one or more pressure openings 623b, and followed by the extendible section 625.  Alternatively, the 

elements may be arranged (starting from a distal most point of the main assembly 620) as follows: 

the instrument 621/illumination source 621a/one or more pressure openings 623a on the face of the 

main assembly (as illustrated in Figure 6M), followed by one or more additional pressure openings 

623a, followed by the expandable member, followed by the one or more pressure openings 623b, 

followed by the bendable section 624, followed by the extendible section 625, and followed by one 
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or more additional pressure openings 623b.  Alternatively, the elements may be arranged (starting 

from a distal most point of the main assembly 620) as follows: the instrument 621/illumination 

source 621a/one or more pressure openings 623a on the face of the main assembly (as illustrated in 

Figure 6M), followed by the expandable member 626, followed by the one or more pressure 

openings 623b, followed by the extendible section 625, and followed by the bendable section 624.  

Alternatively, the elements may be arranged (starting from a distal most point of the main assembly 

620) as follows: the instrument 621/illumination source 621a/one or more pressure openings 623a 

on the face of the main assembly (as illustrated in Figure 6M), followed by the expandable member 

626, followed by the one or more pressure openings 623b, followed by the extendible section 625, 

followed by the bendable section 624, and followed by another expandable member 626.  Other 

arrangements are also contemplated without departing from the teachings of the present disclosure.  

These elements of the navigation will now be further described below with reference to the figures. 

[00272] (i)  Instrument (e.g., instrument 621). 

[00273] The instrument 621 may include an image capturing assembly 621, such as a 2-D video 

camera and/or a 3-D stereoscopic or autostereoscopic video camera.  Alternatively or in addition, 

the instrument 621 may include an illumination source 621a, such as one or more LED lights.  

Alternatively or in addition, the instrument 621 may include a gripper or grasper.  Alternatively or 

in addition, the instrument 621 may include a cutter.  Other forms and types of instruments for use 

in performing endoscopic surgical procedures are also contemplated without departing from the 

teachings of the present disclosure. 

[00274] (ii)  Bendable section (e.g., bendable section 624). 

[00275] In an example embodiment, the navigation section 622 may include a bendable section 

624.  As illustrated in at least Figure 6B, the bendable section 624 may be provided between the 

expandable member 626 and extendible section 625.  Other arrangements of the bendable section 

624 are also contemplated without departing from the teachings of the present disclosure.  For 

example, the extendible section 625 may be provided between the expandable member 626 and 

bendable section 624.  As another example, the bendable section 624 may be provided between the 

expandable member 626 and pressure openings 623b.  As another example, the  bendable section 

624 may be provided between the pressure openings 623b and extendible section 625. 

[00276] The bendable section 624 may be for use in selectively controlling at least a distal end of 

the bendable section 624 and/or a most distal end portion of the main assembly 620, such as the 

instrument 621 and/or one or more pressure openings 623a.  For example, the bendable section 624 

may be configurable to selectively bend, turn, or steer in one or more directions (e.g., direct or move 
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the distal end (and/or proximal end) of the bendable section 624 away from a center line axis X 

formed by the elongated body 620'), and such selective bending, turning, or steering may be based 

on the amount of pull applied to one or more of the tendon members 630, amount of push applied to 

one or more of the tendon members 630, and/or how many of the tendon members 630 are pulled 

and/or pushed.  It is recognized in the present disclosure that such selective bending, turning, or 

steering of the distal end (and/or proximal end) of the bendable section 624 and/or most distal end 

portion of the main assembly 620 enables the main assembly 620 to advance around the flexural 

and/or looping/bending sections of a cavity of a patient, such as the colonic lumen of the patient, 

without forceful manual pushing against the interior wall forming the cavity of the patient.   

[00277] The bendable section 624 may include a plurality of subsections, including a most 

proximal subsection 624a and a most distal subsection 624b.  As illustrated in at least Figures 6A 

and Figures 6I-L, the plurality of subsections may be connected in a linear arrangement via one or 

more elongated members 624c provided through and/or connected to a center of each of the 

subsections.  Each of the one or more elongated members 624c may include one or more internal 

cavities or channels for housing, among other things, the one or more pressure cavities 628a and/or 

the one or more pressure cavities 628b (as illustrated in at least Figure 6E).  Each subsection may be 

pivotally moveable (or capable of being tilted) relative to an adjacent subsection and/or relative to 

one or more of the elongated members 624c (and/or relative to a center of the subsection and/or 

relative to axis X).  As illustrated in the cross-sectional view of Figure 6E, each subsection may 

include a plurality of openings provided around its center X'.  For example, the most distal 

subsection 624b may include at least portion 627a' (which may be a subsection opening 627a') 

aligned to the movement cavity 627a (as illustrated in at least Figures 6C-D).  The most distal 

subsection 624b may also include a portion 627b' (which may be a subsection opening 627b') 

aligned to the movement cavity 627b (as illustrated in at least Figures 6C-D).  The most distal 

subsection 624b may also include portion 627c' (which may be a subsection opening 627c') aligned 

to the movement cavity 627c (as illustrated in at least Figures 6C-D).  The most distal subsection 

624b may also include portion 627d' (which may be a subsection opening 627d') aligned to the 

movement cavity 627d (as illustrated in at least Figures 6C-D).  The most proximal subsection 624a 

may also include subsection opening 627a' aligned to the movement cavity 627a and portion 627a' 

of the most distal subsection 624b.  The most proximal subsection 624a may also include subsection 

opening 627b' aligned to the movement cavity 627b and portion 627b' of the most distal subsection 

624b.  The most proximal subsection 624a may also include subsection opening 627c' aligned to the 

movement cavity 627c and portion 627c' of the most distal subsection 624b.  The most proximal 
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subsection 624a may also include subsection opening 627d' aligned to the movement cavity 627d 

and portion 627d' of the most distal subsection 624b.  In an example embodiment, the movement 

cavities may also include or be considered as including corresponding subsection openings 627a', 

627b', 627c', and/or 627d' of the most proximal subsection 624a (and may also include portions 

627a', 627b', 627c', and/or 627d' of the most distal subsection 624b when such portions are 

subsection openings).   

[00278] As described above and in the present disclosure, each tendon member 630 may be 

housed in one of the movement cavities.  Each tendon member 630 may also extend through a 

corresponding subsection opening 627a', 627b', 627c', or 627d' of the most proximal subsection 

624a (i.e., a subsection opening that is aligned to the movement cavity that the tendon member is 

housed), and extend through or connect or secure to a corresponding portion 627a', 627b', 627c', or 

627d' of the most distal subsection 624b.   

[00279] For example, as illustrated in at least Figures 6C-D, a portion of tendon member 630a 

may be housed in movement cavity 627a.  Another portion of the tendon member 630a may be 

provided through subsection opening 627a' of the most proximal subsection 624a (and one or more 

other subsections between the most proximal subsection 624a and the most distal subsection 624b).  

A distal end of tendon member 630a may also be provided through subsection opening 627a' of the 

most distal subsection 624a and connect or terminate at a most distal end of the main assembly 620 

(such as at or near the face of the main assembly 620 having the instrument 621).  Alternatively or 

in addition, a distal end of tendon member 630a may secure or connect to a portion 627a' of the 

most distal subsection 624b that is aligned to the subsection opening 627a' of the most proximal 

subsection 624a (and one or more other subsections between the most proximal subsection 624a and 

the most distal subsection 624b) and the movement cavity 627a.  Such portion 627a' of the most 

distal subsection 624b may be a subsection opening 627a' or a connector, termination, hook, etc. 

627a' of the most distal subsection 624b.  It is recognized in the present disclosure that at least a 

distal end of the bendable section 624 (and/or the most distal end of the main assembly 120) may be 

configurable to selectively bend, turn, or steer in a selected direction (e.g., direction depicted by 

arrow G or arrow H in Figure 6E) when a force (e.g., pulling or pushing force, respectively) is 

applied to the tendon member 630a.  An angle  (as illustrated in Figure 6N) of such bending, 

turning, or steering of the distal end of the bendable section 624 by the pulling or pushing force 

applied to tendon member 630a (and/or one or more other tendon members) may be between about 

45 to 210 degrees in example embodiments.  For example, at least a distal end of the bendable 

section 624 may be configurable to bend, turn, or steer in a direction depicted by arrow G (in Figure 
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6E) when a pulling force is applied to the tendon member 630a.  Figure 6N illustrates an example of 

the bendable section 624 bending when a pulling force is applied to one or more tendon members.  

As another example, at least a distal end of the bendable section 624 may be configurable to bend, 

turn, or steer in a direction depicted by arrow H (in Figure 6E) when a pushing force is applied to 

the tendon member 630a.   

[00280] As illustrated in at least Figures 6C-D, a portion of tendon member 630b may be housed 

in movement cavity 627b.  Another portion of tendon member 630b may be provided through 

subsection opening 627b' of the most proximal subsection 624a (and one or more other subsections 

between the most proximal subsection 624a and the most distal subsection 624b).  A distal end of 

tendon member 630b may also be provided through subsection opening 627b' of the most distal 

subsection 624a and connect or terminate at a most distal end of the main assembly 620 (such as at 

or near the face of the main assembly 620 having the instrument 621).  Alternatively or in addition, 

a distal end of tendon member 630b may secure or connect to a portion 627b' of the most distal 

subsection 624b that is aligned to the subsection opening 627b' of the most proximal subsection 

624a (and one or more other subsections between the most proximal subsection 624a and the most 

distal subsection 624b) and the movement cavity 627b.  Such portion 627b' of the most distal 

subsection 624b may be a subsection opening 627b' or a connector, termination, hook, etc. 627b' of 

the most distal subsection 624b.  It is recognized in the present disclosure that at least a distal end of 

the bendable section 624 (and/or the most distal end of the main assembly 120) may be configurable 

to selectively bend, turn, or steer in a selected direction (e.g., direction depicted by arrow H or arrow 

G in Figure 6E) when a force (e.g., pulling and/or pushing force, respectively) is applied to the 

tendon member 630b.  An angle  (as illustrated in Figure 6N) of such bending, turning, or steering 

of the distal end of the bendable section 624 by the pulling or pushing force applied to tendon 

member 630b (and/or one or more other tendon members) may be between about 45 to 210 degrees 

in example embodiments.  For example, at least a distal end of the bendable section 624 may be 

configurable to bend, turn, or steer in a direction depicted by arrow H (in Figure 6E) when a pulling 

force is applied to the tendon member 630b.  As another example, at least a distal end of the 

bendable section 624 may be configurable to bend, turn, or steer in a direction depicted by arrow G 

(in Figure 6E) when a pushing force is applied to the tendon member 630b. 

[00281] As another example, as illustrated in at least Figures 6C-D, a portion of tendon member 

630c may be housed in movement cavity 627c.  Another portion of tendon member 630c may be 

provided through subsection opening 627c' of the most proximal subsection 624a (and one or more 

other subsections between the most proximal subsection 624a and the most distal subsection 624b).  



     Attorney Ref. No.: 10057525-50454175 

 - 64 -

A distal end of tendon member 630c may also be provided through subsection opening 627c' of the 

most distal subsection 624a and connect or terminate at a most distal end of the main assembly 620 

(such as at or near the face of the main assembly 620 having the instrument 621).  Alternatively or 

in addition, a distal end of tendon member 630c may secure or connect to a portion 627c' of the 

most distal subsection 624b that is aligned to the subsection opening 627c' of the most proximal 

subsection 624a (and one or more other subsections between the most proximal subsection 624a and 

the most distal subsection 624b) and the movement cavity 627c.  Such portion 627c' of the most 

distal subsection 624b may be a subsection opening 627c' or a connector, termination, hook, etc. 

627c' of the most distal subsection 624b.  It is recognized in the present disclosure that at least a 

distal end of the bendable section 624 (and/or the most distal end of the main assembly 120) may be 

configurable to selectively bend in a particular direction when a force (e.g., pulling and/or pushing 

force) is applied to the tendon member 630c.  An angle  (as illustrated in Figure 6N) of such 

bending, turning, or steering of the distal end of the bendable section 624 by the pulling or pushing 

force applied to tendon member 630c (and/or one or more other tendon members) may be between 

about 45 to 210 degrees in example embodiments.  For example, at least a distal end of the bendable 

section 624 may be configurable to bend in a direction depicted by arrow I (in Figure 6E) when a 

pulling force is applied to the tendon member 630c.  As another example, at least a distal end of the 

bendable section 624 may be configurable to bend, turn, or steer in a direction depicted by arrow J 

(in Figure 6E) when a pushing force is applied to the tendon member 630c. 

[00282] In yet another example, as illustrated in at least Figures 6C-D, a portion of tendon 

member 630d may be housed in movement cavity 627d.  Another portion of tendon member 630d 

may be provided through subsection opening 627d' of the most proximal subsection 624a (and one 

or more other subsections between the most proximal subsection 624a and the most distal 

subsection 624b).  A distal end of tendon member 630d may also be provided through subsection 

opening 627d' of the most distal subsection 624a and connect or terminate at a most distal end of the 

main assembly 620 (such as at or near the face of the main assembly 620 having the instrument 621).  

Alternatively or in addition, a distal end of tendon member 630d may secure or connect to a portion 

627d' of the most distal subsection 624b that is aligned to the subsection opening 627d' of the most 

proximal subsection 624a (and one or more other subsections between the most proximal subsection 

624a and the most distal subsection 624b) and the movement cavity 627d.  Such portion 627d' of the 

most distal subsection 624b may be a subsection opening 627d' or a connector, termination, hook, 

etc. 627d' of the most distal subsection 624b.  It is recognized in the present disclosure that at least a 

distal end of the bendable section 624 (and/or the most distal end of the main assembly 120) may be 
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configurable to selectively bend in a particular direction when a force (e.g., pulling and/or pushing 

force) is applied to the tendon member 630d.  An angle  (as illustrated in Figure 6N) of such 

bending, turning, or steering of the distal end of the bendable section 624 by the pulling or pushing 

force applied to tendon member 630d (and/or one or more other tendon members) may be between 

about 45 to 210 degrees in example embodiments.  For example, at least a distal end of the bendable 

section 624 may be configurable to bend in a direction depicted by arrow J (in Figure 6E) when a 

pulling force is applied to the tendon member 630d.  As another example, at least a distal end of the 

bendable section 624 may be configurable to bend, turn, or steer in a direction depicted by arrow I 

(in Figure 6E) when a pushing force is applied to the tendon member 630d. 

[00283] It is to be understood that a distal end of the bendable section 624 may be selectively 

controlled to bend in directions other than those depicted by arrows G, H, I, and J (in Figure 6E) 

through a combination of the same or different forces (i.e., same or different amounts of force 

and/or same or different pulling and/or pushing) applied to two or more tendon members.  For 

example, at least a distal end of the bendable section 624 may be configurable to bend in a direction 

between arrow G and arrow H (in Figure 6E) when an equal pulling force is applied to the tendon 

members 630a and 630b. 

[00284] (iii)  Extendible section (e.g., extendible section 625). 

[00285] In an example embodiment, the navigation section 622 may include an extendible 

section 625.  The extendible section 625 may include a proximal end (e.g., the end nearest to the 

pressure opening 623b illustrated in at least Figure 6O) and a distal end (e.g., the end nearest to the 

most proximal subsection 624a illustrated in at least Figure 6O).  As illustrated in at least Figure 6B, 

the extendible section 625 may be provided between the expandable member 626 and the one or 

more pressure openings 623b.  Other arrangements/configurations of the extendible section 625 are 

also contemplated without departing from the teachings of the present disclosure.  For example, the 

extendible section 625 may be provided between the expandable member 626 and bendable section 

624.  As another example, the extendible section 625 may be provided between the expandable 

member 626 and pressure openings 623b.  As another example, the  extendible section 625 may be 

provided between the pressure openings 623b and bendable section 624. 

[00286] The extendible section 625 may be a section of the main assembly 620 that is 

configurable to extend and/or contract in length along axis X, as illustrated in at least FIGURE 

6O(i) and FIGURE 6O(ii).  Such extending and/or contracting in length of the extendible section 

625 may be performed without sliding the outer assembly 610 and the main assembly 620 relative to 

one another.  In an example embodiment, the extendible section 625 may be configurable or 
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configured to extend in length by extending an overall length between the proximal end of the 

extendible section and the distal end of the extendible section.  Similarly, the extendible section 625 

may be configurable or configured to contract in length by contracting an overall length between the 

proximal end of the extendible section and the distal end of the extendible section.  Figure 6O(i) 

depicts an extendible section 625 having a normal or non-extended configuration or length, and 

Figure 6O(ii) depicts extendible section 625 having an extended configuration or length.  In an 

example embodiment, the extendible section 625 may be configurable to extend from a normal or 

non-extended configuration or length of 50 mm to an extended configuration or length of 300 mm.  

Other dimensions are also contemplated without departing from the teachings of the present 

disclosure. 

[00287] The extendible section 625 may be configurable to extend and/or contract in length along 

axis X in one or more ways.  As illustrated in FIGURE 6Q(i) and FIGURE 6Q(ii), in an example 

embodiment, one or more extension cavities 625a may be provided in the main assembly 120 and 

one or more extension tendon members 625b may be housed in each of the one or more extension 

cavities 625a.  Figure 6Q(i) illustrates the extendible section 625 in a normal or non-extended 

configuration or length and Figure 6Q(ii) illustrates the extendible section 625 in an extended 

configuration or length.  The one or more extension tendon members 625b may be elongated 

members having relatively stiffer or less bendable construction so as to enable a translation of a 

pushing force applied at its proximal end to its distal end (i.e., the distal end of the extendible 

section 625).  In an example embodiment, the one or more extension tendon members 625b may be 

wires or shape memory alloy or SMA wires.  In operation, the one or more extension tendon 

members 625b may be configurable to receive a pushing force applied at its proximal end and 

extend the extendible section 625 in a distal direction, as illustrated in Figure 6Q(ii).  In other 

example embodiments, the extendible section 625 may include a plurality of mechanical elements 

that enable the extending and/or contracting of the overall length of the extendible section 625, and 

such mechanical elements may be driven to cause such extending and/or contracting via an internal 

motor or the like within the extendible section 625 (or within the navigation section 622, or within 

the main assembly 620) and/or via an external motor or the like.  For example, the mechanical 

elements may include a telescopic assembly, a spring-loaded or spring-assisted assembly, other 

memory-shape alloy-based assemblies, etc. 

[00288] In an example embodiment, at least a portion of the distal end of the extendible section 

625 may be configurable or configured to bend in a plurality of directions.  Such bending of at least 

a portion of the extendible section 625 may be performed in one or more of a plurality of ways and 
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using one or more of a plurality of structures, including those described above and in the present 

disclosure.  For example, the bending of at least a portion of the extendible section 625 may be 

performed using the structures and/or methods described above and in the present disclosure for the 

bendable section 624.  In an example embodiment, at least a portion of the proximal end of the 

extendible section 625 (and/or the bendable section 624) may be configurable or configured to bend 

in a plurality of directions.  It is to be understood in the present disclosure that, whereas the bending 

of the distal end of the extendible section 625 (and/or bendable section 624) enables the main 

assembly 620 to navigate in a forward direction when advancing inwards into a body cavity (e.g., 

colon), the bending of the proximal end of the extendible section 625 (and/or bendable section 624) 

may enable the main assembly 620 to navigate in a backwards direction when withdrawing 

outwards from the body cavity (e.g., colon).  

[00289] Alternatively or in addition, as illustrated in the embodiments of Figures 3B and 3C, the 

main assembly 130, 620 and outer assembly 150, 610 may be slidable relative to one another, in 

which case a proximal end of the main assembly 130, 620 may be pushed relative to the outer 

assembly 150, 610 (or a proximal end of the outer assembly 150, 610 may be pulled relative to the 

main assembly 130, 620) so that the portion of the main assembly 130, 620 that extends beyond the 

distal end 150a, 610b of the outer assembly 150, 610 may extend further away from the distal end 

150a, 610b of the outer assembly 150, 610 in example embodiments.   

[00290] (iv)  Main anchor assembly. 

[00291] In an example embodiment, the navigation section 622 may also include a main anchor 

assembly.  The main anchor assembly may include one or more expandable members 626, one or 

more pressure openings 623a, and/or one or more pressure openings 623b.  In an example 

embodiment, the pressure opening(s) 623a may be selectively configurable to apply a negative 

pressure and/or positive pressure independently from the pressure opening(s) 623b (if provided) 

and/or any other pressure openings (if provided) of the main assembly 620 and/or outer assembly 

610.  Similarly, the pressure opening(s) 623b (if provided) may be selectively configurable to apply 

a negative pressure and/or positive pressure independently from the pressure opening(s) 623a and/or 

any other pressure openings (if provided) of the main assembly 620 and/or outer assembly 610. 

[00292] Expandable members 626. 

[00293] The expandable member 626 may be securable or secured to an exterior of the elongated 

body 620'.  The expandable member 626 may include one or more openings for allowing passage of 

gas and/or liquid, and/or allowing a manipulation of pressure within the expandable member 626.  

Each such opening may be connected to one or more of the pressure cavities (e.g., pressure cavity 
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628b).  Although the figures may illustrate example embodiments of the main assembly 620 having 

an expandable member 626, it is to be understood that example embodiments of the main assembly 

620 may not include any expandable members 626.  In such example embodiments where the main 

assembly 620 does not include any expandable members 626, the main assembly 620 may also not 

include corresponding pressure cavity or cavities (e.g., pressure cavity 628b). 

[00294] In an example embodiment, one or more portions of the exterior surface of the 

expandable member 626 may include protrusions and/or texture so as to improve securing to the 

interior wall forming the cavity of the patient.  Furthermore, a quantity of between about 1 to 3 

expandable members 626 may be provided for the main anchor assembly.  Other quantities are also 

contemplated without departing from the teachings of the present disclosure.  The expandable 

member 626 may be provided at or near a most distal position of the main assembly 620.  For 

example, the expandable member 626 may be provided before pressure openings 623a (pressure 

openings 623a may be provided at a face of the main assembly 620 (see Figure 6M) and/or on a side 

wall of the elongated body 620').  The expandable member 626 may also be provided between 

pressure opening 623a and bendable section 624.  The expandable member 626 may also be 

provided between bendable section 624 and extendible section 625.  The expandable member 626 

may also be provided between extendible section 625 and pressure openings 623b, between pressure 

openings 623a and 623b, and/or before pressure openings 623a.  Other configurations and 

arrangements are also contemplated without departing from the teachings of the present disclosure. 

[00295] In a normal or non-expanded state, which may be a state in which the pressure source 

640b does not provide any positive pressure to the expandable member 626 via the pressure cavity 

628b (or the pressure source 640b provides a negative pressure to the expandable member 626 via 

the pressure cavity 628b), the expandable member 626 may not (or may minimally) protrude 

outward as compared to the diameter of the elongated body 620'.   

[00296] In an expanded state, which may be a state in which the pressure source 640b provides a 

positive pressure to the expandable member 626 via the pressure cavity 628b, the expandable 

member 626 may be configurable to expand radially outward (e.g., resembling a balloon, tire, or the 

like).  An overall diameter of the expandable member 626, when expanded, may be between about 7 

to 25 mm.  In an example embodiment, a fully expanded expandable member 626 may have an 

overall diameter similar or equal to the overall diameter of the expandable member 616 of the outer 

assembly 610.  Other dimensions are also contemplated without departing from the teachings of the 

present disclosure.  During diagnostic and/or therapeutic/surgical procedures when a securing or 

anchoring of the main assembly 620 with respect to an interior wall forming a cavity of a patient 
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(e.g., interior wall of a colon) is desired or required, the expandable member 626 may be expanded 

to its expanded state.  It is recognized in the present disclosure that the securing or anchoring of the 

main assembly 620 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the expandable member 626 (configured in the expanded state), solely by the 

pressure opening(s) 623a (via applying a negative pressure or suction), or solely by the pressure 

opening(s) 623c (via applying a negative pressure or suction).  Alternatively, the securing or 

anchoring of the main assembly 620 may be performed cooperatively by the expandable member 

626 (configured in the expanded state), pressure opening(s) 623a (via applying a negative pressure 

or suction), and/or pressure opening(s) 623c (via applying a negative pressure or suction), as further 

described below and in the present disclosure. 

[00297] When transitioning from an expanded state to the normal or non-expanded state, the one 

or more pressure sources 640b do not provide a positive pressure to the expandable member 626 via 

the one or more pressure cavities 628b.  In such transitioning, the pressure source 640b may provide 

a negative pressure to the expandable member 626 via the one or more pressure cavities 628b.  

During diagnostic and/or therapeutic/surgical procedures when an unsecuring or unanchoring of the 

main assembly 620 with respect to an interior wall forming a cavity of a patient is desired or 

required (e.g., when the expandable member 626 is in the expanded state), the expandable member 

626 may be un-expanded (or deflated, shrunken, or collapsed) to its normal or non-expanded state.  

It is recognized in the present disclosure that the unsecuring or unanchoring of the main assembly 

620 with respect to the interior wall forming the cavity of the patient may be performed solely by 

the expandable member 626 (configured in the non-expanded state), solely by the pressure 

opening(s) 623a (via applying a positive pressure), or solely by the pressure opening(s) 623c (via 

applying a positive pressure).  Alternatively, the unsecuring or unanchoring of the main assembly 

620 may be performed cooperatively by the expandable member 626 (configured in the non-

expanded state), pressure opening(s) 623a (via applying a positive pressure), and/or pressure 

opening(s) 623c (via applying a positive pressure), as further described below and in the present 

disclosure. 

[00298] Pressure openings 623a 

[00299] The main anchor assembly may also include one or more pressure openings 623a.  As 

illustrated in at least Figure 6A and Figure 6M (which is a frontal view of the end of main assembly 

620 in the direction depicted by arrow Y in Figure 6A), the one or more pressure openings 623a 

may be provided at a most distal portion of the main assembly 620 (e.g., a face of the main 

assembly 620 illustrated in Figure 6M).  Alternatively or in addition, the one or more pressure 
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openings 623a may be an opening on a side of the elongated body 620'.  The one or more pressure 

openings 623a may be connected to the one or more pressure cavities 628a.  In an example 

embodiment, each of the one or more pressure openings 623a may be formed in one or more of a 

plurality of shapes, such as a circle, oval, triangle, square, rectangle, slit, etc.  Furthermore, each of 

the one or more pressure openings 623a may have a diameter of between about 200 to 8000 microns.  

Furthermore, a quantity of between about 1 to 10 pressure openings 623a may be provided.  Other 

dimensions, shapes, and/or quantities are also contemplated without departing from the teachings of 

the present disclosure.  Although the figures illustrate a single pressure opening 623a centered on 

axis X, it is to be understood that more than one pressure opening 623a (which may be spread 

around axis X) may be provided without departing from the teachings of the present disclosure. 

[00300] In a normal state, which may be a state in which the pressure source 640a does not 

provide any negative or positive pressure to the pressure cavity 628a, the one or more pressure 

openings 623a may not provide any negative or positive pressure to an exterior of the one or more 

pressure openings 623a.   

[00301] In a securing/anchoring state, which may be a state in which the one or more pressure 

sources 640a provide a negative pressure to the one or more pressure cavities 628a, the one or more 

pressure openings 623a may provide a negative pressure (e.g., suction force inwards) to an exterior 

of the main assembly 620 (e.g., an area outside of the one or more pressure openings 623a).  During 

diagnostic and/or therapeutic/surgical procedures when a securing or anchoring of the main 

assembly 620 with respect to an interior wall forming a cavity of a patient is desired or required, the 

one or more pressure openings 623a may provide a negative pressure (e.g., suction force inwards) so 

as to secure/anchor or further improve the securing or anchoring of the main assembly 620 (e.g., in 

addition to the securing/anchoring provided by the expandable member 626 in its expanded state 

and/or pressure opening(s) 623b).  For example, when a sufficient negative pressure is applied by 

the one or more pressure openings 623a, such applied negative pressure may be operable to bring 

inwards or collapse a surrounding portion of the interior wall forming the cavity of the patient 

nearby the one or more pressure openings 623a towards the main assembly 620 (e.g., see example 

illustrated in Figure 8F).  It is recognized in the present disclosure that the securing or anchoring of 

the main assembly 620 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the one or more pressure openings 623a (via applying a negative pressure or 

suction), solely by the expandable member 626 (configured in the expanded state), or solely by the 

pressure opening(s) 623b (via applying a negative pressure or suction).  Alternatively, the securing 

or anchoring of the main assembly 620 may be performed cooperatively by the one or more pressure 
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openings 623a (via applying a negative pressure or suction), the expandable member 626 

(configured in the expanded state), and/or pressure opening(s) 623b (via applying a negative 

pressure or suction), as described in the present disclosure.  It is recognized in the present disclosure 

that the expanding and contacting of the expandable member 626 with the interior wall forming the 

cavity of the patient and the negative pressure applied by the one or more pressure openings 623a 

may provide for improved securing or anchoring of the main assembly 620.  Similarly, the 

simultaneous application of negative pressure by the one or more pressure openings 623a and the 

one or more pressure openings 623b may provide for improved securing or anchoring of the main 

assembly 620. 

[00302] In an un-securing/un-anchoring state, which may be a state in which the pressure source 

640a provides a positive pressure to the pressure cavity 628a, the one or more pressure openings 

623a may provide positive pressure to an exterior of the main assembly 620 (e.g., an area outside of 

the one or more pressure openings 623a).  During diagnostic and/or therapeutic/surgical procedures 

when a securing or anchoring of the main assembly 620 with respect to an interior wall forming a 

cavity of a patient is no longer desired or required (e.g., a movement of the main assembly 620 is 

desired or required) and/or if a surrounding portion of an interior wall forming a cavity of a patient 

nearby the one or more pressure openings 623a needs to be urged or pushed outwards away from 

the endoscopic system 600, the one or more pressure openings 623a may provide a positive pressure 

so as to unsecure/unanchor or further improve the unsecuring or unanchoring of the main assembly 

620 (e.g., in addition to the unsecuring/unanchoring provided by the expandable member 626 in its 

non-expanded state and/or pressure opening(s) 623b).  For example, when a sufficient positive 

pressure is applied by the one or more pressure openings 623a, such applied positive pressure may 

be operable to urge/push outwards, expanded, or un-collapse a surrounding portion of the interior 

wall forming the cavity of the patient nearby the one or more pressure openings 623a away from the 

main assembly 620 (e.g., see example illustrated in Figures 8B and 8I).  It is recognized in the 

present disclosure that the unsecuring or unanchoring of the main assembly 620 with respect to the 

interior wall forming the cavity of the patient may be performed solely by the one or more pressure 

openings 623a (via applying a positive pressure), solely by the expandable member 626 (configured 

in the non-expanded state), or solely by the pressure opening(s) 623b (via applying a positive 

pressure).  Alternatively, the unsecuring or unanchoring of the main assembly 620 may be 

performed cooperatively by the one or more pressure openings 623a (via applying a positive 

pressure), the expandable member 626 (configured in the non-expanded state), and/or pressure 

opening(s) 623b (via applying a positive pressure), as described in the present disclosure.  It is 
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recognized in the present disclosure that the non-expanding of the expandable member 626 and the 

positive pressure applied by the one or more pressure openings 623a may provide for improved 

unsecuring or unanchoring of the main assembly 620.  Similarly, the simultaneous application of 

positive pressure by the one or more pressure openings 623a and the one or more pressure openings 

623b may provide for improved unsecuring or unanchoring of the main assembly 620. 

[00303] In an example embodiment, the one or more pressure openings 623a may be oriented at 

an angle (not shown) relative to a central axis Y of the main assembly 620 so as to provide a more 

directional application of negative and/or positive pressure.  For example, the one or more pressure 

openings 623a may be oriented in such a way that the applied negative and/or positive pressure is 

directed forward (or away from the distal end of the outer assembly 610). 

[00304] Pressure openings 623b 

[00305] The main anchor assembly may also include one or more pressure openings 623b.  As 

illustrated in at least Figure 6A, the one or more pressure openings 623b may be provided adjacent 

to the extendible section 625.  For example, the extendible section 625 may be provided between the 

one or more pressure openings 623b and the bendable section 624.  The one or more pressure 

openings 623b may be an opening in the elongated body 620' connected to the one or more pressure 

cavities 628c.  In an example embodiment, each of the one or more pressure openings 623b may be 

formed in one or more of a plurality of shapes, such as a circle, oval, triangle, square, rectangle, slit, 

etc.  Furthermore, each of the one or more pressure openings 623b may have a diameter of between 

about 200 to 2000 microns.  Furthermore, a quantity of between about 1 to 10 pressure openings 

623b may be provided.  Other dimensions, shapes, and/or quantities are also contemplated without 

departing from the teachings of the present disclosure.  Although the figures illustrate a single row 

of pressure openings 623b aligned perpendicular to axis X, it is to be understood that more than one 

row of pressure openings 623b (which may be aligned perpendicular to axis X and/or at other angles 

relative to axis X) and/or one or more rows or pressure openings 623b aligned parallel to axis X 

may be provided in the main anchor assembly without departing from the teachings of the present 

disclosure.  It is also to be understood that the one or more pressure openings 623b may be arranged 

in other configurations.  For example, the one or more pressure openings 623b may be arranged 

between the expandable member 626 and bendable section 624.  Alternatively or in addition, the 

one or more pressure openings 623b may be arranged between the bendable section 624 and 

extendible section 625.  Other configurations/arrangements are contemplated without departing 

from the teachings of the present disclosure. 
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[00306] In a normal state, which may be a state in which the pressure source 640c does not 

provide any negative or positive pressure to the pressure cavity 628c, the one or more pressure 

openings 623b may not provide any negative or positive pressure to an exterior of the one or more 

pressure openings 623b.   

[00307] In a securing/anchoring state, which may be a state in which the one or more pressure 

sources 640c provide a negative pressure to the one or more pressure cavities 628c, the one or more 

pressure openings 623b may provide a negative pressure (e.g., suction force inwards) to an exterior 

of the main assembly 620 (e.g., an area outside of the one or more pressure openings 623b).  During 

diagnostic and/or therapeutic/surgical procedures when a securing or anchoring of the main 

assembly 620 with respect to an interior wall forming a cavity of a patient is desired or required, the 

one or more pressure openings 623b may provide a negative pressure (e.g., suction force inwards) 

so as to secure/anchor or further improve the securing or anchoring of the main assembly 620 (e.g., 

in addition to the securing/anchoring provided by the expandable member 626 in its expanded state 

and/or pressure opening(s) 623a).  For example, when a sufficient negative pressure is applied by 

the one or more pressure openings 623b, such applied negative pressure may be operable to bring 

inwards or collapse a surrounding portion of the interior wall forming the cavity of the patient 

nearby the one or more pressure openings 623b towards the main assembly 620 (e.g., see example 

illustrated in Figure 8F).  It is recognized in the present disclosure that the securing or anchoring of 

the main assembly 620 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the one or more pressure openings 623b (via applying a negative pressure or 

suction), solely by the expandable member 626 (configured in the expanded state), or solely by the 

pressure opening(s) 623a (via applying a negative pressure or suction).  Alternatively, the securing 

or anchoring of the main assembly 620 may be performed cooperatively by the one or more pressure 

openings 623b (via applying a negative pressure or suction), the expandable member 626 

(configured in the expanded state), and/or pressure opening(s) 623a (via applying a negative 

pressure or suction), as described in the present disclosure.  It is recognized in the present disclosure 

that the expanding and contacting of the expandable member 626 with the interior wall forming the 

cavity of the patient and the negative pressure applied by the one or more pressure openings 623b 

may provide for improved securing or anchoring of the main assembly 620.  Similarly, the 

simultaneous application of negative pressure by the one or more pressure openings 623b and the 

one or more pressure openings 623a may provide for improved securing or anchoring of the main 

assembly 620. 
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[00308] In an un-securing/un-anchoring state, which may be a state in which the pressure source 

640c provides a positive pressure to the pressure cavity 628c, the one or more pressure openings 

623b may provide positive pressure to an exterior of the main assembly 620 (e.g., an area outside of 

the one or more pressure openings 623b).  During diagnostic and/or therapeutic/surgical procedures 

when a securing or anchoring of the main assembly 620 with respect to an interior wall forming a 

cavity of a patient is no longer desired or required (e.g., a movement of the main assembly 620 is 

desired or required) and/or if a surrounding portion of an interior wall forming a cavity of a patient 

nearby the one or more pressure openings 623b needs to be urged or pushed outwards away from 

the endoscopic system 600, the one or more pressure openings 623b may provide a positive pressure 

so as to unsecure/unanchor or further improve the unsecuring or unanchoring of the main assembly 

620 (e.g., in addition to the unsecuring/unanchoring provided by the expandable member 626 in its 

non-expanded state and/or pressure opening(s) 623a).  For example, when a sufficient positive 

pressure is applied by the one or more pressure openings 623b, such applied positive pressure may 

be operable to urge/push outwards, expanded, or un-collapse a surrounding portion of the interior 

wall forming the cavity of the patient nearby the one or more pressure openings 623b away from the 

main assembly 620 (e.g., see example illustrated in Figures 8B and 8I).  It is recognized in the 

present disclosure that the unsecuring or unanchoring of the main assembly 620 with respect to the 

interior wall forming the cavity of the patient may be performed solely by the one or more pressure 

openings 623b (via applying a positive pressure), solely by the expandable member 626 (configured 

in the non-expanded state), or solely by the pressure opening(s) 623a (via applying a positive 

pressure).  Alternatively, the unsecuring or unanchoring of the main assembly 620 may be 

performed cooperatively by the one or more pressure openings 623b (via applying a positive 

pressure), the expandable member 626 (configured in the non-expanded state), and/or pressure 

opening(s) 623a (via applying a positive pressure), as described in the present disclosure.  It is 

recognized in the present disclosure that the non-expanding of the expandable member 626 and the 

positive pressure applied by the one or more pressure openings 623b may provide for improved 

unsecuring or unanchoring of the main assembly 620.  Similarly, the simultaneous application of 

positive pressure by the one or more pressure openings 623b and the one or more pressure openings 

623a may provide for improved unsecuring or unanchoring of the main assembly 620. 

[00309] In an example embodiment, the one or more pressure openings 623b may be oriented at 

an angle (not shown) relative to a central axis Y of the main assembly 620 so as to provide a more 

directional application of negative and/or positive pressure.  For example, the one or more pressure 
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openings 623b may be oriented in such a way that the applied negative and/or positive pressure is 

directed forward (or away from the distal end of the outer assembly 610). 

[00310] Although example embodiments provided above and in the present disclosure describe 

the main assembly 620 as including pressure cavities 628a, 628b, and 628c, it is recognized in the 

present disclosure (and described in the present disclosure and illustrated in at least Figures 7A-C) a 

portion of the pressure cavity 628a (which connects to pressure source 640a at one end and connects 

to pressure opening 623a of the main assembly 620 at another end) may be provided in the outer 

assembly 610.  Alternatively or in addition, as described in the present disclosure and illustrated in 

at least Figures 7A-C, a portion of the pressure cavity 618b (which connects to pressure source 642b 

at one end and connects to expandable member 616 of the outer assembly 610 at another end) may 

be provided in the outer assembly 610.  Alternatively or in addition, as described in the present 

disclosure and illustrated in at least Figures 7A-C, a portion of the pressure cavity 618c (which 

connects to pressure source 642c at one end and connects to pressure opening 613b of the outer 

assembly 610 at another end) may be provided in the outer assembly 610.   

[00311] The Endoscopic System (e.g., endoscopic system 900). 

[00312] FIGURE 9 and Figures 10 to 15 illustrate another example embodiment of an 

endoscopic system 900.  The endoscopic system 900 may include a main body 910.  The endoscopic 

system 900 may also include a connector assembly 950 securable or secured to a proximal end 910a 

of the main body 910.  The endoscopic system 900 may also include a control section 920 securable 

or secured to a distal end 910b of the main body 910.  The control section 920 may include a 

navigation section 624, 930 and an anchor assembly (or anchoring assembly, anchor section, or 

anchoring section) 940.  The navigation section 624, 930 may be configurable to guide, turn, and/or 

steer the endoscopic system 900 in any one or more of a plurality of available directions (e.g., when 

the endoscopic system 900 is being advanced forward into a body cavity, such as a colon).  Such 

guiding, turning, and/or steering of the endoscopic system 900 may be achievable by selectively 

configuring one or more locations (e.g., subsections 624b, 932a, 932b, 932c, 932d, 624a, 624a1, 

and/or 624a2, as illustrated in Figure 10A) along the navigation section 624, 930 to bend.  Such 

selective configuring may include selecting one or more locations (e.g., subsections 624b, 932a, 

932b, 932c, 932d, 624a, 624a1, and/or 624a2, as illustrated in Figure 10A) along the navigation 

section 624, 930 to bend from among a plurality of bendable location(s) along the navigation section 

624, 930, selecting a degree of curvature for the bending in each location (e.g., subsections 624b, 

932a, 932b, 932c, 932d, 624a, 624a1, and/or 624a2, as illustrated in Figure 10A) from among a 

plurality of available degrees of curvature, selecting one or more directions for the bending in each 
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location (e.g., subsections 624b, 932a, 932b, 932c, 932d, 624a, 624a1, and/or 624a2, as illustrated in 

Figure 10A) from among a plurality of available directions, etc.  As described in the present 

disclosure, the bending of the navigation section 624, 930 may be selectively controllable by 

controlling an amount of force (e.g., tension via pulling) applied to one or more actuation control 

members 630, 934 (e.g., actuation control members 934a', 934a'', 630 illustrated in Figure 10A and 

actuation control member 630, 934 illustrated in Figure 15B), which are secured to the navigation 

section 624, 930 via distal termination points (e.g., distal termination point 627a', 932a' for the most 

distal section 624b illustrated in Figure 10A; distal termination point 627b', 932a'' for the most distal 

section 624b illustrated in Figure 10A; distal termination points (not shown) for one or more of the 

sections 624b1, 624b2, 624a, 624a1, and/or 624a2 illustrated in Figure 10A).  In terms of the anchor 

assembly 940, the anchor assembly 940 may include a first expandable member 944, a second 

expandable member 946, and one or more pressure openings 942 provided between the first and 

second expandable members 944, 946.  As illustrated in at least Figure 9 and 10A-D, the one or 

more pressure openings 942 are separated from the first and second expandable members 944, 946 

in example embodiments.  It is to be understood that only one or more than two expandable 

members are also contemplated without departing from the teachings of the present disclosure.  It is 

also to be understood that, when more than two expandable members are provided, separate sets of 

one or more pressure openings may also be provided between consecutive expandable members.  

When inserted into a body cavity (e.g., the colon), the anchor assembly 940 may be selectively 

configurable to anchor (or secure) the control section 920 of the endoscopic system 900 to the 

colonic walls.  As described in the present disclosure, such anchoring may include configuring the 

first expandable member 944 and second expandable member 946 to be in the expanded 

configuration and configuring the one or more pressure openings 942 to apply a negative pressure in 

the region formed by the expanded first expandable member 944, the expanded second expandable 

member 946, and the colonic walls.  In doing so, the one or more first protrusions 944c of the first 

expandable member 944 and one or more second protrusions 946c of the second expandable 

member 946 may be configurable or configured to cooperate together to form a sieve portion 945 

(e.g., a portion between the first and second expandable members 944, 946 that functions like a 

sieve, filter, etc.).  Such sieve portion 945 may be for use in reducing or eliminating an occurrence 

of blockage of one or more of the pressure openings 942 by filtering, blocking, re-directing, and/or 

preventing solids (e.g., faecal matter, tissue, etc.) from passing to the one or more of the pressure 

openings 942 while allowing negative pressure (and positive pressure) to be provided by the one or 

more pressure openings 942 through the sieve portion 945 (i.e., to enable the anchoring of the 
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control section 920 to the colonic walls without blocking the negative pressure from the one or more 

pressure openings 942).   

[00313] The endoscopic system 900 may also include a controller (not shown), surgeon/operator 

console (not shown) for controlling and/or managing one or more elements of the endoscopic 

system 900, and one or more external systems/devices (e.g., external pressure source for providing 

negative and/or positive pressure, etc.).  These and other elements of the endoscopic system 900 will 

now be described with reference to Figures 9 to 15. 

[00314] The main body (e.g., main body 910). 

[00315] As illustrated in at least Figure 9, the endoscopic system 900 may include a main body 

910.  The main body 910 may be an elongated tubular structure having a proximal end 910a and a 

distal end 910b.  The main body 910 may be a flexible body having one or more internal channels.  

For example, the one or more internal channels may be provided for the plurality of actuation 

control members 934 to extend from the proximal termination points 955 (e.g., proximal termination 

points 955a, 955b in Figure 15A) of the connector assembly 950 to the distal termination points 

(e.g., distal termination points 627a', 932a', 627a'', 932a'') of the navigation section 624, 930.  As 

another example, the one or more internal channels may be provided to enable negative pressure 

and/or positive pressure to be supplied from one or more external pressure sources (not shown) to 

the one or more pressure openings 942 (e.g., via the pressure source port 952b in Figure 15B).  As 

another example, the one or more internal channels may be provided for positive pressure and/or 

negative pressure to be supplied from one or more external pressure sources (not shown) to the first 

and second expandable members 944, 946 (e.g., via the pressure source port 952b in Figure 15B).  

As another example, the one or more internal channels may be provided for positive pressure and/or 

negative pressure to be supplied from one or more external pressure sources (not shown) to the 

distal pressure opening 949 (e.g., via the pressure source port 952b in Figure 15B).  As another 

example, the one or more internal channels may be provided for electrical and/or data cables to 

extend to the image capturing assembly 948.  As another example, the one or more internal channels 

may be provided for one or more instruments (e.g., cutter, gripper, etc., not shown) to be provided 

through the distal end 940b of the anchor assembly 940 (e.g., via instrument opening 947) to 

perform a surgical action.  In yet another example, the one or more internal channels may be 

provided for cables to extend to one or more sensors present in the control section 920 (e.g., for 

haptic feedback, temperature sensor, etc., not shown), etc.  Other internal channels for other 

purposes are also contemplated in the present disclosure.  It is to be understood that an internal 

channel of the main body 910 may be any channel of the main body 910 (including those that are 
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wholly or partially within the main body 910), and may include a smaller tube, or the like, provided 

in a larger channel or tube.  It is also to be understood that an internal channel of the main body 910 

may extend beyond the proximal end 910a and/or distal end 910b of the main body 910 (e.g., an 

internal channel providing negative pressure to the one or more pressure openings, an internal 

channel providing positive pressure to the first and/or second expandable members 944, 946, etc.). 

[00316] The proximal end 910a of the main body 910 may be securable to (and in example 

embodiments, detachable from) the connector assembly 950.  For example, as illustrated in at least 

Figure 15B, the proximal end 910a may be securable to the main port 952a of the connector 

interface portion 952 of the connector assembly 950.  The distal end 910b of the main body 910 

may be securable to (and in example embodiments, detachable from) the control section 920.  For 

example, as illustrated in at least Figure 9, the distal end 910b of the main body 910 may be 

securable to a proximal end 930a of the navigation section 624, 930.  Although Figure 9 illustrates a 

serially connected arrangement of the main body 910, followed by the navigation section 624, 930, 

and followed by the anchor assembly 940, it is to be understood in the present disclosure that the 

endoscopic system 900 may also include other arrangements, such as a serially connected 

arrangement of the main body 910, followed by the anchor assembly 940, and followed by the 

navigation section 624, 930, without departing from the teachings of the present disclosure.  In such 

an example embodiment, the distal end 910b of the main body 910 may be securable to a proximal 

end 940a of the anchor assembly 940; the distal end 940b of the anchor assembly 940 may be 

secured to the proximal end 930a of the navigation section 624, 930; and the image capturing 

assembly 948, the distal pressure opening 949, and the instrument opening 947 may be provided 

within or after the distal end 930b of the navigation section 624, 930. 

[00317] In an example embodiment, the main body 910 may have a length between about 1m to 

about 2m, and a diameter between about 9mm to about 14mm.  The main body 910 may be formed 

having one or more of a plurality of cross-sectional shapes, including a circular cross-section, 

elliptical cross-section, etc.  Other dimensions and shapes are also contemplated without departing 

from the teachings of the present disclosure. 

[00318] The actuation control members (e.g., actuation control member 630, 934, 934a', 

934a'', 934b, 934c, 934c). 

[00319] As illustrated in at least Figures 10A, 15B, 15F, 16A, and 16D, the endoscopic system 

900 may include a plurality of actuation control members (e.g., actuation control members 630, 934, 

934a', 934a'', 934a, 934b, 934c, 934d).  The actuation control members may be similar to or the 

same as the tendon members 630 described above and in the present disclosure.  A distal end of 
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each actuation control member may be received, secured, attached, terminated, and/or connected to 

a distal termination point (e.g., distal termination point 627a', 932a' for the most distal section 624b 

illustrated in Figure 10A; distal termination point 627b', 932a'' for the most distal section 624b 

illustrated in Figure 10A; distal termination points (not shown) for one or more of the sections 

624b1, 624b2, 624a, 624a1, and/or 624a2 illustrated in Figure 10A) of the navigation section 624, 

930.  A proximal end of each actuation control member may be received, secured, attached, 

terminated, and/or connected to a proximal termination point (e.g., proximal termination point 955a, 

955b, 955c, 955d illustrated in Figures 15A and 15B). 

[00320] In terms of positioning of distal termination points, the navigation section 624, 930 may 

include two or more distal termination points positioned equidistant (or not equidistant) from the 

proximal end 930a (and/or equidistant from the distal end 930b) of the navigation section 624, 930.  

Alternatively or in addition, the navigation section 624, 930 may include two or more distal 

termination points positioned equidistant (or not equidistant) from a center axis C1 formed by the 

navigation section 624, 930 (center axis C1 illustrated in at least Figure 10A).   

[00321] In example embodiments where the navigation section 624, 930 includes a serially 

connected arrangement of navigation subsections (e.g., navigation subsection 624b, 932a, 932b, 

932c, 932d, 624a, 624a1, and/or 624a2, as illustrated in Figure 10A), each navigation subsection 

may include one or more of the distal termination points for receiving actuation control members.  

For example, the most distal navigation subsection 624b, 932a may include three or more distal 

termination points (e.g., distal termination points 932a', 932a'' shown in Figure 10A; third and other 

distal termination points not shown) for receiving three or more actuation control members (e.g., 

actuation control members 630, 934a', 934a'' illustrated in Figure 10A; actuation control members 

934a, 934b, 934c, 934d illustrated in Figure 16D).  Each of the three or more distal termination 

points may be positioned equidistant (or not equidistant) from the central axis C1.  As another 

example, another navigation subsection 932b may include three or more distal termination points 

(not shown) for receiving three or more actuation control members (not shown), and each of these 

three or more distal termination points may be positioned equidistant (or not equidistant) from the 

central axis C1.   

[00322] On the proximal end of each of the actuation control members, one or more elements of 

the connector assembly may be configurable or configured to increase, decrease, and/or maintain a 

force applied to each of the actuation control members.  For example, an increase (or decrease) in 

force applied to an actuation control member may be achievable by increasing (or decreasing) a 

pulling force (e.g., increasing (or decreasing) tension in the actuation control member) applied to the 
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actuation control member.  Increasing and/or decreasing a force applied to an actuation control 

member may be achievable in one or more of a plurality of ways.  For example, as illustrated in at 

least Figures 15B-E, an increase in force applied to an actuation control member may be achievable 

by an example embodiment of the connector assembly 950.  More specifically, an increase in force 

applied to the actuation control member (e.g., actuation control member 630, 934, 934a, 934a', 

934a'', 934b, 934c, 934d) may be achieved by moving the proximal termination point (e.g., proximal 

termination point 955a), which is in communication with a gear rack (e.g., gear rack 955a' as 

illustrated in Figures 15C and 15D) or the like, in the direction indicated by Arrow A in Figure 15B.  

Such moving of the proximal termination point (e.g., proximal termination point 955a) may be 

achievable via the gear rack (e.g., gear rack 955a'), which may in turn be driven by a drive gear (e.g., 

gear rack 956a', as illustrated in Figure 15E), or the like.  In this regard, the controller (not shown) 

may be configurable or configured to selectively drive the drive gear (e.g., drive gear 956a') and the 

gear rack (e.g., gear rack 955a') to move the proximal termination point (e.g., proximal termination 

point 955a) and achieve a selective application of force to the actuation control member (e.g., 

actuation control member 630, 934, 934a, 934a', 934a'', 934b, 934c, 934d).  The selective 

application of force to the actuation control member (e.g., actuation control member 630, 934, 934a, 

934a', 934a'', 934b, 934c, 934d) enables a selective controlling of the bending of the navigation 

section 624, 930.  While the aforementioned description recited the selective controlling of bending 

of the navigation section 624, 930 via the selective application of force to one actuation control 

member, it is to be understood that selecting one or more location along the navigation section 624, 

930 to bend, selecting an amount or degree of curvature to bend for each location, selecting one or 

more directions to bend for each location, etc. can be achievable by selectively applying a same or 

different force to more than one actuation control member. 

[00323] One or more of the actuation control members may include, resemble, and/or be formed 

as a wire, cable, twisted cables, etc. that enable a pulling force applied from a proximal end of the 

actuation control member to be translated to the navigation section 624, 930.  For example, when a 

distal end of such actuation control member (e.g., actuation control member 630, 934a') is 

connected to a distal termination point (e.g., distal termination point 627a', 932a') of the most distal 

navigation subsection (e.g., distal navigation subsection 624b, 932a), a pulling force applied to a 

proximal end of the actuation control member (e.g., actuation control member 630, 934a') enables a 

pulling of the distal termination point (e.g., distal termination point 627a', 932a') of the most distal 

navigation subsection (e.g., distal navigation subsection 624b, 932a) (i.e., the pull causes a tilt or 

pivot of the side of the most distal navigation subsection 624b, 932a where the distal termination 
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point 627a', 932a' is located) so as to enable the distal end 930b of the navigation section 624, 930 to 

bend, steer, or turn in the direction of the distal termination point (e.g., distal termination point 627a', 

932a').  Alternatively or in addition, one or more of the actuation control members may include 

and/or be formed as a more stiffer and/or less flexible construction (or as a shape member alloy (or 

SMA) cable or wire) so as to enable an application of a pushing force (instead of a pulling force) 

from a proximal end of the actuation control member to be translated to the navigation section 624, 

930.   

[00324] Each actuation control member may have a length greater than a length of the main body 

910, and at least a portion of each actuation control member may be housed in an internal channel of 

the main body 910.   

[00325] The control section (e.g., control section 920). 

[00326] As illustrated in at least Figure 9, the endoscopic system 900 may include a control 

section 920 connected to the distal end 910b of the main body 910.  The control section 920 may 

include a navigation section 624, 930 and an anchor assembly 940.  A length of the control section 

920 may be between about 60mm to about 130mm, and a diameter of the control section 920 may 

be between about 9mm to about 18mm in example embodiments.  Other dimensions are also 

contemplated without departing from the teachings of the present disclosure.  The elements of the 

control section 920, including the navigation section and the anchor assembly, will now be further 

described with reference to the Figures. 

[00327] (1) The navigation section (e.g., navigation section 624, 930). 

[00328] As illustrated in at least Figure 9 and FIGURES 10A-G, the endoscopic system 900 may 

include a navigation section 624, 930.  The navigation section 624, 930 may be similar to or the 

same as the bendable section 624 described above and in the present disclosure.  A length of the 

navigation section 624, 930 may be between about 40mm to about 90mm, and a diameter of the 

navigation section 624, 930 may be between about 9mm to about 18mm in example embodiments.  

Other dimensions are also contemplated without departing from the teachings of the present 

disclosure. 

[00329] The navigation section 624, 930 may include a proximal end 930a securable or secured 

to the distal end 910b of the main body 910.  The navigation section 624, 930 may also include a 

distal end 930b securable or secured to the proximal end 940a of the anchor assembly 940.  The 

navigation section 624, 930 may also include a bendable section.  Although not illustrated in the 

Figures, the navigation section 624, 930 may include the first expandable member 944, the second 

expandable member 946, the one or more pressure openings 942, the image capturing assembly 948, 
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the distal pressure opening 949, and/or the instrument opening 947.  For example, the distal end 

910b of the main body 910 may be connected to the proximal end 940a of the anchor assembly 940, 

and the distal end 940b of the anchor assembly 940 may be secured to the proximal end 930a of the 

navigation section 624, 930.  As another example, the navigation section 624, 930 may replace the 

anchor assembly body 941 altogether, in which case the first expandable member 944, the second 

expandable member 946, the one or more pressure openings 942, the image capturing assembly 948, 

the distal pressure opening 949, and/or the instrument opening 947 may be formed in and/or on (as 

applicable) the navigation section 624, 930. 

[00330] In an example embodiment, the navigation section 624, 930 may be configurable to 

guide, turn, bend, and/or steer (hereinafter "bend" or "bending") the endoscopic system 900 in any 

one or more of a plurality of available directions (e.g., away from center axis C1).  This may be 

desirable when the endoscopic system 900 is being advanced forward into a body cavity, such as a 

colon, and the control section 920 reaches a bend or turn in the body cavity.  Alternatively or in 

addition, such bending may be desirable when a particular area of the interior wall of the body 

cavity needs to be viewed and/or operated on.  Such bending of the endoscopic system 900 may be 

achievable by selectively configuring one or more locations along the navigation section 624, 930 to 

bend (e.g., away from center axis C1).  Such selective configuring may include selecting one or 

more locations along the navigation section 624, 930 to bend from among a plurality of bendable 

location(s) along the navigation section 624, 930.  Figure 10E (and Figures 10B-D and F-G) 

illustrate examples of bending of different locations along the navigation section 624, 930.  

Selective configuring may also include selecting, for each location along the navigation section 624, 

930, a degree of curvature for the bending from among a plurality of available degrees of curvature.  

Figure 10F (and Figures 10B-E and G) illustrate examples of different degrees of curvature for the 

bending.  Selective configuring may also include selecting, for each location along the navigation 

section 624, 930, one or more directions for the bending from among a plurality of available 

directions, etc.  Figure 10G and Figures 10B-F illustrate examples of different directions of bending. 

[00331] The bending of the navigation section 624, 930 may be selectively controllable by 

controlling an amount of force (e.g., tension via pulling or pushing) applied (increased, decreased, 

maintained, or not applied) to one or more actuation control members (e.g., actuation control 

members 630, 934a', and 934a'' in Figure 10A and actuation control member 934 in Figure 15B) 

and/or selecting one or more of the actuation control members to selectively control (i.e., which 

actuation control member will receive an increase in applied force, decrease in applied force, no 

change in applied force, and/or no applied force).  Such actuation control members are secured their 



     Attorney Ref. No.: 10057525-50454175 

 - 83 -

distal ends to the navigation section 624, 930 via distal termination points (e.g., distal termination 

point 627a', 932a' for the most distal section 624b illustrated in Figure 10A; distal termination point 

627b', 932a'' for the most distal section 624b illustrated in Figure 10A; distal termination points (not 

shown) for one or more of the sections 624b1, 624b2, 624a, 624a1, and/or 624a2 illustrated in 

Figure 10A), and a selection of one or more actuation control members to receive an application of 

force, reduction of applied force, maintaining of applied force, and/or non-application of force 

enables a controlling (increase, decrease, maintain, etc.) of bending of the navigation section 624, 

930.   

[00332] The navigation section 624, 930 may include two or more distal termination points 

positioned equidistant (or not equidistant) from the proximal end 930a (and/or equidistant (or not 

equidistant) from the distal end 930b) of the navigation section 624, 930.  Alternatively or in 

addition, the navigation section 624, 930 may include two or more distal termination points 

positioned equidistant (or not equidistant) from a center axis C1 formed by the navigation section 

624, 930 (center axis C1 illustrated in at least Figure 10A).  It is to be understood in the present 

disclosure that distal termination points may or may not be position equidistant from the proximal 

end 930a of the navigation section 624, 930.  Furthermore, it is to be understood that distal 

termination points may or may not be positioned equidistant from the center axis C1. 

[00333] In an example embodiment, the navigation section 624, 930 may include a serially (or 

linearly) connected arrangement of a plurality of navigation subsections (e.g., navigation subsection 

624b, 932a, 932b, 932c, 932d, 624a, 624a1, 624a2 shown in Figure 10A).  Each navigation 

subsection may include one or more distal termination points for receiving, securing, terminating, 

and/or connecting one or more actuation control members.  For example, the most distal navigation 

subsection 624b, 932a may include three or more distal termination points (e.g., distal termination 

points 932a', 932a'' shown in Figure 10A; third and other distal termination points not shown), each 

distal termination point for receiving one or more actuation control members (e.g., actuation control 

members 630, 934a', 934a'' shown in Figure 10A; third and other actuation control members for 

third and other distal termination points not shown).  Each of the three or more distal termination 

points may (or may not) be positioned equidistant from the central axis C1.  As another example, 

another navigation subsection 932b may include three or more distal termination points (not shown), 

each distal termination point for receiving one or more actuation control members, and each of these 

three or more distal termination points may be positioned equidistant (or not equidistant) from the 

central axis C1.   



     Attorney Ref. No.: 10057525-50454175 

 - 84 -

[00334] Each navigation subsection may be connected at its center to an adjacent navigation 

subsection.  Alternatively or in addition, an elongated member may connect adjacent or consecutive 

navigation subsections.  Other configurations are also contemplated so long as such other 

configurations enable a bending of the navigation section, as described above and in the present 

disclosure.  For example, each navigation subsection may be pivotally moveable (or capable of 

being tilted) relative to an adjacent navigation subsection and/or relative to the center axis C1. 

[00335] Each of the navigation subsections may include one or more internal cavities or channels 

for, among other things, enabling one or more actuation control members to extend to more distal 

navigation subsections, enabling negative pressure (and/or positive pressure) to be provided to the 

one or more pressure openings 942, enabling positive pressure (and/or negative pressure) to be 

provided to the first expandable member 944, enabling positive pressure (and/or negative pressure) 

to be provided to the second expandable member 946, enabling positive pressure (and/or negative 

pressure) to be provided to the distal pressure opening 949, enabling electrical and/or data cables to 

extend to the image capturing assembly 948, and/or enabling instruments to be provided to the 

instrument opening 947.   

[00336] The distal termination points may be provided in any shape or form so long as it enables 

the receiving, connecting, terminating, and/or securing of the distal end of one or more actuation 

control members.  For example, the distal termination point may be an opening, connector, 

termination, hook, etc.  A degree of bending of one or more of the bendable locations of the 

navigation section 624, 930 may be between about 0 to 210 degrees from the center axis C1 in 

example embodiments.   

[00337] (2)  The anchor assembly (e.g., anchor assembly 940). 

[00338] In an example embodiment, the navigation section 622 may also include an anchor 

assembly 940.  The anchor assembly 940 may include an anchor assembly body 941, a first 

expandable member 944, a second expandable member 946, and one or more pressure openings 942.  

The anchor assembly 940 may also include one or more image capturing assemblies 948.  The 

anchor assembly 940 may also include one or more distal pressure openings 949.  The anchor 

assembly may also include one or more instrument openings 947.  The elements of the anchor 

assembly 940 will now be further described with reference to the Figures. 

[00339] (i) The anchor assembly body (e.g., anchor assembly body 941). 

[00340] The anchor assembly 940 may include an anchor assembly body 941.  The anchor 

assembly body 941 may be any body or housing.  A proximal end 940a of the anchor assembly 

body 941 or anchor assembly 940 may be secured to the distal end of the navigation section 624, 
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930.  A length of the anchor assembly body 941 may be between about 20mm to about 40mm, and a 

diameter of the anchor assembly body 941 may be between about 9mm to about 18mm in example 

embodiments.  The anchor assembly body 941 may be formed as an elongated cylindrical body, or 

the like, as illustrated in at least Figure 9.  Other dimensions and shapes are also contemplated 

without departing from the teachings of the present disclosure. 

[00341] In an example embodiment, the anchor assembly body 941 may be configurable or 

configured to secure the first expandable member 944 and/or second expandable member 946 in 

place so as to enable the first expandable member 944 and/or second expandable member 946 to 

transition between the expanded configuration and the non-expanded configuration.  The anchor 

assembly body 941 may also be configurable or configured to provide the one or more pressure 

openings 942.  The anchor assembly body 941 may also be configurable or configured to house the 

image capturing assembly 948.  The image capturing assembly 948 may be similar to or the same as 

the image capturing assemblies described above and in the present disclosure.  The anchor assembly 

body 941 may also be configurable or configured to provide the distal pressure opening 949 and/or 

instrument opening 947. 

[00342] (ii) The first expandable member (e.g., first expandable member 944). 

[00343] The anchor assembly 940 may include a first expandable member 944.  The first 

expandable member 944 may be similar to the expandable members described above and in the 

present disclosure.  As illustrated in at least FIGURES 11A-E, when in an expanded configuration, 

an example embodiment of the first expandable member 944 may include a proximal side wall 944a 

and a distal side wall 944b facing the opposite direction to that of the proximal side wall 944a.  The 

first expandable member 944 may also include a top wall, which may be used to contact with an 

interior wall of the body cavity (e.g., interior wall of a colon) when performing an anchoring or 

securing.  The first expandable member 944 may also include one or more first protrusions 944c or 

first protruding members 944c.  As will be further described in the present disclosure, the one or 

more first protrusions 944c may solely and/or in cooperation with one or more second protrusions 

946c of the second expandable member 946 perform filtering-related or sieving-related functions. 

[00344] When the first expandable member 944 and the second expandable member 946 are in 

the expanded configuration, at least a portion of the distal side wall 944b of the first expandable 

member 944 and at least a portion of the proximal side wall 946a of the second expandable member 

946 face one another.  While Figures 9-11 may illustrate the surface of the proximal side wall 944a 

and the surface of the distal side wall 944b (when the first expandable member 944 is in the 

expanded configuration) to be substantially flat or planar, it is to be understood that the surface of 
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the proximal side wall 944a and/or distal side wall 944b may not be flat and/or planar, and may be 

in other forms and/or topologies (e.g., a curved surface such as those illustrated in Figures 13-14).  

At least a portion of the distal side wall 944b of the first expandable member 944 (excluding the 

first protrusions 944c) and at least a portion of the proximal side wall 946a of the second 

expandable member 946 (excluding the second protrusions 946c) may be separated by a distance of 

between about 0.1mm to about 4mm. 

[00345] As illustrated in at least Figures 11C-E, when in the expanded configuration, the first 

expandable member 944 may include one or more first protrusions 944c on the distal side wall 944b 

of the first expandable member 944.  The one or more first protrusions 944c may be any protrusion, 

either of uniform and/or non-uniform height, formed on the distal side wall 944b of the first 

expandable member 944 that, solely and/or cooperatively with one or more of the second 

protrusions 946c of the second expandable member 946 (such cooperation forming a sieve portion 

945, as illustrated in Figures 11D-E), is/are configurable or configured to prevent, reduce, and/or 

eliminate occurrences of blockage or clogging of one or more of the pressure openings 942.  The 

one or more first protrusions 944c of the first expandable member 944, solely and/or in cooperation 

with one or more second protrusions 946c of the second expandable member 946, may achieve such 

prevention, reduction, and/or elimination of blockage or clogging of the one or more pressure 

openings 942 by filtering, sieving, blocking, re-directing, and/or preventing solids (e.g., faecal 

matter, tissue, etc.) (and/or physically separating, reshaping, and/or breaking down such solids) 

while allowing negative pressure (and/or positive pressure) to be provided by the one or more 

pressure openings 942 through one or more of the first protrusions 944c, one or more of the second 

protrusions 946c, and/or sieve portion 945 (i.e., to enable the anchoring or securing of the anchor 

assembly 940 to the colonic walls without blocking the negative pressure and/or positive pressure 

from one or more of the pressure openings 942). 

[00346] One or more of the first protrusions 944c may be formed as a thin wall (and/or any other 

shape and/or pattern), and such thin wall may be formed on and extending along the distal side wall 

944b of the first expandable member 944.  Furthermore, such thin wall may also have uniform 

height portions, non-uniform height portions, uniform thickness portions, and/or non-uniform 

thickness portions.   

[00347] In an example embodiment, the one or more first protrusions 944c may be formed as thin 

walls lined together in a uniform or same direction, as illustrated in at least FIGURE 12A.  In 

another example embodiment, one or more of the first protrusions 944c may be formed as a thin 

wall extending along the distal side wall 944b of the first expandable member 944 in a radial 
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manner away from the center axis C2 (center axis C2 is illustrated in Figures 13A and 14A), as 

illustrated in at least FIGURE 13A, FIGURE 13B, FIGURE 14A, and FIGURE 14C.  In another 

example embodiment, one or more of the first protrusions 944c may be formed as a thin wall 

extending along the distal side wall 944b (and/or partially or fully around the anchor assembly body 

941) in a manner resembling a concentric circle, oval, and/or other geometric shape, as illustrated in 

at least FIGURE 14D and FIGURE 14E.  The center of the circle, oval, and/or other geometric 

shape may be a point along the center axis C2 in example embodiments.  Multiple first protrusions 

944c forming multiple concentric circles having a common center may also be formed on the distal 

side wall 944b of the first expandable member 944, as illustrated in at least Figures 14D-E.  It is to 

be understood in the present disclosure that the first protrusions 944c that extend in a radial manner 

away from the center axis C2 (e.g., Figures 13A-B and 14C), first protrusions 944c that are formed 

resembling a concentric circle (e.g., Figures 14D-E), oval, and/or other geometric shape, etc. may be 

formed as a continuous wall having uniform or non-uniform height and/or may be formed as a 

plurality of wall sections (having either uniform or non-uniform height) that collectively form the 

radially extending pattern (e.g., Figures 13A-B and 14C) and/or concentric circles (e.g., Figures 

14D-E), ovals, and/or other geometric shapes. 

[00348] It is to be understood that, while the Figures illustrate the one or more first protrusions 

944c of the first expandable member 944 to be formed as thin walls, the one or more first 

protrusions 944c may also be formed as an expandable member (e.g., a part of the first expandable 

member 944 that expands along with the expanding of the first expandable member 944, and 

correspondingly, un-expands or contracts along with the un-expanding or contracting of the first 

expandable member 944) configurable to transition between an expanded configuration and non-

expanded configuration. 

[00349] As illustrated in at least Figures 11C and 11E, one or more of the first protrusions 944c 

may include one or more holes 944d, openings 944d, cavities 944d, gaps 944d, slits 944d, or the like.  

Alternatively or in addition, one or more of the first protrusions 944c may cooperate with one or 

more of the second protrusions 946c to form one or more holes 945a, openings 945a, cavities 945a, 

gaps 945a, slits 945a, or the like, as illustrated in at least Figures 11D-E.  For example, one or more 

holes 944d, openings 944d, cavities 944d, gaps 944d, slits 944d, etc. of the first protrusion 944c 

may cooperate with one or more holes 946d, openings 946d, cavities 946d, gaps 946d, slits 946d, 

etc. of the second protrusion 946c to form one or more holes 945a, openings 945a, cavities 945a, 

gaps 945a, slits 945a, or the like, as illustrated in at least Figures 11D-E. 
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[00350] In an example embodiment, the first protrusions 944c, solely and/or in cooperation with 

the second protrusions 946c of the second expandable member 946 may be configurable or 

configured to provide a multi-tier, multi-level, and/or multi-layer sieve or filter.  For example, a first 

layer or level may be those first protrusions 944c and/or second protrusions 946c that are provided 

in the outermost areas relative to the center axis C2.  Such first layer or level protrusions 944c 

and/or 946c may include holes 944d/946d, openings 944d/946d, cavities 944d/946d, gaps 

944d/946d, slits 944d/946d, etc. that have the largest size, diameter, etc. and therefore pass solids 

having a certain size.  A second layer or level may be those first protrusions 944c and/or second 

protrusions 946c that are provided in the second outermost areas relative to the center axis C2 (i.e., 

within the first layer or level).  Such second layer or level protrusions 944c and/or 946c may include 

holes 944d/946d, openings 944d/946d, cavities 944d/946d, gaps 944d/946d, slits 944d/946d, etc. 

that have a smaller size, diameter, etc. as compared to those of the first layer or level and therefore 

pass solids having a smaller size.  And so on.  It is recognized that in having a multi-tier, multi-level, 

and/or multi-layer sieve or filter may reduce an occurrence of the first protrusions 944c, second 

protrusions 946c, and/or sieve portion 945 from being blocked or clogged. 

[00351] The first expandable member 944 may be securable or secured to an exterior of the 

anchor assembly body 941.  For example, the first expandable member 944 may be formed 

completely or partially around a portion of the anchor assembly body 941, as illustrated in at least 

Figures 13-14.  The first expandable member 944 may include one or more openings (not shown) 

for allowing passage of gas and/or liquid, and/or allowing a manipulation of pressure within the first 

expandable member 944.  Each such opening may be connected to one or more of the pressure 

cavities, which are in turn connected to one or more external pressure sources (not shown).   

[00352] The first expandable member 944 may be configurable to transition between an 

expanded configuration and a non-expanded configuration.  When in the non-expanded 

configuration, which may be a state in which an external pressure source does not provide any 

positive pressure to the first expandable member 944 (or the external pressure source provides a 

negative pressure to the first expandable member 944), the first expandable member 944 may not 

(or may minimally) protrude outward as compared to the diameter of the anchor assembly body 941.   

[00353] When in the expanded configuration, which may be a state in which the external pressure 

source provides a positive pressure to the first expandable member 944, the first expandable 

member 944 may be configurable to expand radially outward (e.g., resembling a balloon, tire, or the 

like).  An overall diameter of the first expandable member 944, when in the expanded configuration, 

may be between about 7 to 25 mm.  In an example embodiment, a fully expanded first expandable 
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member 944 may have an overall diameter similar or equal to the overall diameter of the second 

expandable member 946.  Other dimensions are also contemplated without departing from the 

teachings of the present disclosure.   

[00354] During diagnostic and/or therapeutic/surgical procedures when a securing or anchoring 

of the control section 920 with respect to an interior wall forming a cavity of a patient (e.g., interior 

wall of a colon) is desired or required, the first expandable member 944 may be transitioned to the 

expanded configuration.  It is recognized in the present disclosure that the securing or anchoring of 

the control section 920 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the first expandable member 944 (when in the expanded configuration), solely 

by the one or more pressure openings 922 (when applying a negative pressure or suction), or solely 

by the second expandable member 946.  However, it is recognized in the present disclosure that a 

combined application of the first expandable member 944 (when in the expanded configuration), the 

second expandable member 946 (when in the expanded configuration), and the one or more pressure 

openings 922 (when applying a negative pressure or suction) provides for an optimal anchoring or 

securing of the control section 920 to an interior wall forming a cavity of a patient (e.g., interior 

wall of a colon).   

[00355] When transitioning from an expanded configuration to a non-expanded configuration, no 

positive pressure is provided by the external pressure source to the first expandable member 944.  In 

such transitioning, the external pressure source may provide a negative pressure to the first 

expandable member 944.  During diagnostic and/or therapeutic/surgical procedures when an 

unsecuring or unanchoring of the control section 920 with respect to an interior wall forming a 

cavity of a patient is desired or required (e.g., when the first expandable member 944 is in the 

expanded configuration), the first expandable member 944 may be un-expanded (or deflated, 

shrunken, or collapsed) to the non-expanded configuration.  It is recognized in the present disclosure 

that the unsecuring or unanchoring of the control section 920 with respect to the interior wall 

forming the cavity of the patient may be performed solely by the first expandable member 944 

(configured to the non-expanded configuration), solely by the second expandable member 946 

(configured to the non-expanded configuration), or solely by the pressure opening(s) 922 (when 

applying a positive pressure).  Alternatively, the unsecuring or unanchoring of the control section 

920 may be performed cooperatively by the first expandable member 944 (configured in the non-

expanded configuration), second expandable member 946 (configured in the non-expanded 

configuration), and pressure opening(s) 922 (when applying a positive pressure). 

[00356] (iii) The second expandable member (e.g., second expandable member 946). 
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[00357] The anchor assembly 940 may include a second expandable member 946.  The second 

expandable member 946 may be similar to the expandable members described above and in the 

present disclosure.  As illustrated in at least Figures 11A-E, when in an expanded configuration, an 

example embodiment of the second expandable member 946 may include a proximal side wall 946a 

and a distal side wall 946b facing the opposite direction to that of the proximal side wall 946a.  The 

second expandable member 946 may also include a top wall, which may be used to contact with an 

interior wall of the body cavity (e.g., interior wall of a colon) when performing an anchoring or 

securing.  The second expandable member 946 may also include one or more second protrusions 

946c or second protruding members 946c.  As will be further described in the present disclosure, the 

one or more second protrusions 946c may solely and/or in cooperation with one or more first 

protrusions 944c of the first expandable member 944 perform filtering-related or sieving-related 

functions. 

[00358] While Figures 9-11 may illustrate the surface of the proximal side wall 946a and the 

surface of the distal side wall 946b (when the second expandable member 946 is in the expanded 

configuration) to be substantially flat or planar, it is to be understood that the surface of the 

proximal side wall 946a and/or distal side wall 946b may not be flat and/or planar, and may be in 

other forms and/or topologies (e.g., a curved surface such as those illustrated in Figures 13-14).   

[00359] As illustrated in at least Figures 11B, 11D, and 11E, when in the expanded configuration, 

the second expandable member 946 may include one or more second protrusions 946c on the 

proximal side wall 946a of the second expandable member 946.  The one or more second 

protrusions 946c may be any protrusion, either of uniform and/or non-uniform height, formed on the 

proximal side wall 946a of the second expandable member 946 that, solely and/or cooperatively 

with one or more of the first protrusions 944c of the first expandable member 944 (such cooperation 

forming a sieve portion 945, as illustrated in Figures 11D-E), is/are configurable or configured to 

prevent, reduce, and/or eliminate occurrences of blockage or clogging of one or more of the 

pressure openings 942.  The one or more second protrusions 946c of the second expandable member 

946, solely and/or in cooperation with one or more first protrusions 944c of the first expandable 

member 944, may achieve such prevention, reduction, and/or elimination of blockage or clogging of 

the one or more pressure openings 942 by filtering, sieving, blocking, re-directing, and/or 

preventing solids (e.g., faecal matter, tissue, etc.) (and/or physically separating, reshaping, and/or 

breaking down such solids) while allowing negative pressure (and/or positive pressure) to be 

provided by the one or more pressure openings 942 through one or more of the second protrusions 

946c, one or more of the first protrusions 944c, and/or sieve portion 945 (i.e., to enable the 
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anchoring or securing of the anchor assembly 940 to the colonic walls without blocking the negative 

pressure and/or positive pressure from one or more of the pressure openings 942). 

[00360] One or more of the second protrusions 946c may be formed as a thin wall (and/or any 

other shape and/or pattern), and such thin wall may be formed on and extending along the proximal 

side wall 946a of the second expandable member 946.  Furthermore, such thin wall may also have 

uniform height portions, non-uniform height portions, uniform thickness portions, and/or non-

uniform thickness portions.   

[00361] In an example embodiment, the one or more second protrusions 946c may be formed as 

thin walls lined together in a uniform or same direction, as illustrated in at least FIGURE 12B.  In 

another example embodiment, one or more of the second protrusions 946c may be formed as a thin 

wall extending along the proximal side wall 946a of the second expandable member 946 in a radial 

manner away from the center axis C2 (center axis C2 is illustrated in Figures 13A and 14A), as 

illustrated in at least Figure 13A, FIGURE 13C, FIGURE 14D, and FIGURE 14F.  In another 

example embodiment, one or more of the second protrusions 946c may be formed as a thin wall 

extending along the proximal side wall 946a (and/or partially or fully around the anchor assembly 

body 941) in a manner resembling a concentric circle, oval, and/or other geometric shape, as 

illustrated in at least Figure 14A and FIGURE 14B.  The center of the circle, oval, and/or other 

geometric shape may be a point along the center axis C2 in example embodiments.  Multiple second 

protrusions 946c forming multiple concentric circles having a common center may also be formed 

on the proximal side wall 946a of the second expandable member 946, as illustrated in at least 

Figures 14A-B.  It is to be understood in the present disclosure that the second protrusions 946c that 

extend in a radial manner away from the center axis C2 (e.g., Figures 13A, 13C, 14D, and 14F), 

second protrusions 946c that are formed resembling a concentric circle (e.g., Figures 14A-B), oval, 

and/or other geometric shape, etc. may be formed as a continuous wall having uniform or non-

uniform height and/or may be formed as a plurality of wall sections (having either uniform or non-

uniform height) that collectively form the radially extending pattern (e.g., Figures 13A, 13C, 14D, 

and 14F) and/or concentric circles (e.g., Figures 14A-B), ovals, and/or other geometric shapes. 

[00362] In an example embodiment, the one or more first protrusions 944c of the first expandable 

member 944 and the one or more second protrusions 946c of the second expandable member 946 

may be configurable or configured to cooperatively form a sieve portion 945, or the like, between 

the first expandable member 944 and the second expandable member 946.  For such cooperation, 

the one or more first protrusions 944c and the one or more second protrusions 946c may be similar, 

the same, or mirror-images of one another in example embodiments, such as those illustrated in 
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Figures 12A-B and Figures 13A-C.  Alternatively, in cooperating to form a sieve portion 945, the 

one or more first protrusions 944c and the one or more second protrusions 946c may not be similar, 

the same, or mirror-images of one another, such as those illustrated in Figures 14A-F.  Other 

configurations of first protrusions 944c and second protrusions 946c are also contemplated in the 

present disclosure. 

[00363] It is to be understood that, while the Figures illustrate the one or more second protrusions 

946c of the second expandable member 946 to be formed as thin walls, the one or more second 

protrusions 946c may also be formed as an expandable member (e.g., a part of the second 

expandable member 946 that expands along with the expanding of the second expandable member 

946, and correspondingly, un-expands or contracts along with the un-expanding or contracting of 

the second expandable member 946) configurable to transition between an expanded configuration 

and non-expanded configuration. 

[00364] As illustrated in at least Figures 11B and 11E, one or more of the second protrusions 

946c may include one or more holes 946d, openings 946d, cavities 946d, gaps 946d, slits 946d, or 

the like.  Alternatively or in addition, one or more of the second protrusions 946c may cooperate 

with one or more of the first protrusions 944c to form one or more holes 945a, openings 945a, 

cavities 945a, gaps 945a, slits 945a, or the like, as illustrated in at least Figures 11D-E.  For example, 

one or more holes 946d, openings 946d, cavities 946d, gaps 946d, slits 946d, etc. of the second 

protrusion 946c may cooperate with one or more holes 944d, openings 944d, cavities 944d, gaps 

944d, slits 944d, etc. of the first protrusion 944c to form one or more holes 945a, openings 945a, 

cavities 945a, gaps 945a, slits 945a, or the like, as illustrated in at least Figures 11D-E. 

[00365] In an example embodiment, the second protrusions 946c, solely and/or in cooperation 

with the first protrusions 944c of the first expandable member 944 may be configurable or 

configured to provide a multi-tier, multi-level, and/or multi-layer sieve or filter.  For example, a first 

layer or level may be those second protrusions 946c and/or first protrusions 944c that are provided 

in the outermost areas relative to the center axis C2.  Such first layer or level protrusions 946c 

and/or 944c may include holes 946d/944d, openings 946d/944d, cavities 946d/944d, gaps 

946d/944d, slits 946d/944d, etc. that have the largest size, diameter, etc. and therefore pass solids 

having a certain size.  A second layer or level may be those second protrusions 946c and/or first 

protrusions 944c that are provided in the second outermost areas relative to the center axis C2 (i.e., 

within the first layer or level).  Such second layer or level protrusions 946c and/or 944c may include 

holes 946d/944d, openings 946d/944d, cavities 946d/944d, gaps 946d/944d, slits 946d/944d, etc. 

that have a smaller size, diameter, etc. as compared to those of the first layer or level and therefore 
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pass solids having a smaller size.  And so on.  It is recognized that in having a multi-tier, multi-level, 

and/or multi-layer sieve or filter may reduce an occurrence of the second protrusions 946c, first 

protrusions 944c, and/or sieve portion 945 from being blocked or clogged. 

[00366] The second expandable member 946 may be securable or secured to an exterior of the 

anchor assembly body 941.  For example, the second expandable member 946 may be formed 

completely or partially around a portion of the anchor assembly body 941, as illustrated in at least 

Figures 13-14.  The second expandable member 946 may include one or more openings (not shown) 

for allowing passage of gas and/or liquid, and/or allowing a manipulation of pressure within the 

second expandable member 946.  Each such opening may be connected to one or more of the 

pressure cavities, which are in turn connected to one or more external pressure sources (not shown).   

[00367] The second expandable member 946 may be configurable to transition between an 

expanded configuration and a non-expanded configuration.  When in the non-expanded 

configuration, which may be a state in which an external pressure source does not provide any 

positive pressure to the second expandable member 946 (or the external pressure source provides a 

negative pressure to the second expandable member 946), the second expandable member 946 may 

not (or may minimally) protrude outward as compared to the diameter of the anchor assembly body 

941.   

[00368] When in the expanded configuration, which may be a state in which the external pressure 

source provides a positive pressure to the second expandable member 946, the second expandable 

member 946 may be configurable to expand radially outward (e.g., resembling a balloon, tire, or the 

like).  An overall diameter of the second expandable member 946, when in the expanded 

configuration, may be between about 7 to 25 mm.  In an example embodiment, a fully expanded 

second expandable member 946 may have an overall diameter similar or equal to the overall 

diameter of the first expandable member 944.  Other dimensions are also contemplated without 

departing from the teachings of the present disclosure.   

[00369] During diagnostic and/or therapeutic/surgical procedures when a securing or anchoring 

of the control section 920 with respect to an interior wall forming a cavity of a patient (e.g., interior 

wall of a colon) is desired or required, the second expandable member 946 may be transitioned to 

the expanded configuration.  It is recognized in the present disclosure that the securing or anchoring 

of the control section 920 with respect to the interior wall forming the cavity of the patient may be 

performed solely by the second expandable member 946 (when in the expanded configuration), 

solely by the one or more pressure openings 922 (when applying a negative pressure or suction), or 

solely by the first expandable member 944.  However, it is recognized in the present disclosure that 



     Attorney Ref. No.: 10057525-50454175 

 - 94 -

a combined application of the second expandable member 946 (when in the expanded 

configuration), the first expandable member 944 (when in the expanded configuration), and the one 

or more pressure openings 922 (when applying a negative pressure or suction) provides for an 

optimal anchoring or securing of the control section 920 to an interior wall forming a cavity of a 

patient (e.g., interior wall of a colon).   

[00370] When transitioning from an expanded configuration to a non-expanded configuration, no 

positive pressure is provided by the external pressure source to the second expandable member 946.  

In such transitioning, the external pressure source may provide a negative pressure to the second 

expandable member 946.  During diagnostic and/or therapeutic/surgical procedures when an 

unsecuring or unanchoring of the control section 920 with respect to an interior wall forming a 

cavity of a patient is desired or required (e.g., when the second expandable member 946 is in the 

expanded configuration), the second expandable member 946 may be un-expanded (or deflated, 

shrunken, or collapsed) to the non-expanded configuration.  It is recognized in the present disclosure 

that the unsecuring or unanchoring of the control section 920 with respect to the interior wall 

forming the cavity of the patient may be performed solely by the second expandable member 946 

(configured to the non-expanded configuration), solely by the first expandable member 944 

(configured to the non-expanded configuration), or solely by the pressure opening(s) 922 (when 

applying a positive pressure).  Alternatively, the unsecuring or unanchoring of the control section 

920 may be performed cooperatively by the second expandable member 946 (configured in the non-

expanded configuration), first expandable member 944 (configured in the non-expanded 

configuration), and pressure opening(s) 922 (when applying a positive pressure). 

[00371] (iv) The pressure openings (e.g., pressure opening 942). 

[00372] The anchor assembly 940 may include one or more pressure openings 942.  The one or 

more pressure openings 942 may be similar to or the same as the pressure openings described above 

and in the present disclosure.  As illustrated in at least Figures 9-11, the one or more pressure 

openings 942 may be provided between the first expandable member 944 and the second 

expandable member 946.  In example embodiments, the one or more pressure openings 942 may be 

formed on the anchor assembly body 941 and physically separated from the first expandable 

member 944 and second expandable member 946.  The one or more pressure openings 942 may be 

connected to one or more external pressure sources (not shown).  In an example embodiment, each 

of the one or more pressure openings 942 may be formed in one or more of a plurality of shapes, 

such as a circle, oval, triangle, square, rectangle, slit, etc.  Furthermore, each of the one or more 

pressure openings 942 may have a diameter of between about 500 to 4000 microns.  Furthermore, a 
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quantity of between about 1 to 10 pressure openings 942 may be provided.  Other dimensions, 

shapes, and/or quantities are also contemplated without departing from the teachings of the present 

disclosure.   

[00373] In a normal state, which may be a state in which the external pressure source(s) do not 

provide any negative or positive pressure, the one or more pressure openings 942 may not provide 

any negative or positive pressure to an exterior of the one or more pressure openings 942.   

[00374] In a securing/anchoring state, which may be a state in which the one or more external 

pressure sources provide a negative pressure, the one or more pressure openings 942 may provide a 

negative pressure (e.g., suction force inwards) to an exterior of the anchor assembly 940 (e.g., an 

area outside of the one or more pressure openings 942).  During diagnostic and/or 

therapeutic/surgical procedures when a securing or anchoring of the anchor assembly 940 with 

respect to an interior wall forming a cavity of a patient is desired or required, the one or more 

pressure openings 942 may provide a negative pressure (e.g., suction force inwards) so as to 

secure/anchor or further improve the securing or anchoring of the anchor assembly 940 (e.g., in 

addition to the securing/anchoring provided by the first expandable member 944 in the expanded 

configuration and the second expandable member 946 in the expanded configuration).  For example, 

when a sufficient negative pressure is applied by the one or more pressure openings 942, such 

applied negative pressure may be operable to bring a portion of the interior wall forming the cavity 

of the patient inwards between the first and second expandable members 944, 946.  It is recognized 

in the present disclosure that the securing or anchoring of the anchor assembly 940 with respect to 

the interior wall forming the cavity of the patient may be performed solely by the one or more 

pressure openings 922 (when applying a negative pressure or suction), solely by the first expandable 

member 944 (when in the expanded configuration), or solely by the second expandable member 946 

(when in the expanded configuration).  However, it is recognized in the present disclosure that a 

combined application of the one or more pressure openings 922 (when applying a negative pressure 

or suction), the second expandable member 946 (when in the expanded configuration), and the first 

expandable member 944 (when in the expanded configuration) provides for an optimal anchoring or 

securing of the anchor assembly 940 to an interior wall forming a cavity of a patient (e.g., interior 

wall of a colon).   

[00375] In an un-securing/un-anchoring state, the one or more pressure openings 922 may 

provide no pressure or may provide positive pressure to an exterior of the anchor assembly 940 (e.g., 

an area outside of the one or more pressure openings 922).  During diagnostic and/or 

therapeutic/surgical procedures when a securing or anchoring of the anchor assembly 940 with 
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respect to an interior wall forming a cavity of a patient is no longer desired or required (e.g., a 

movement of the endoscopic system 900 is desired or required) and/or if a surrounding portion of an 

interior wall forming a cavity of a patient nearby the one or more pressure openings 922 needs to be 

urged or pushed outwards away from the endoscopic system 900, the one or more pressure openings 

922 may provide a positive pressure so as to unsecure/unanchor or further improve the unsecuring 

or unanchoring of the anchor assembly 940 (e.g., in addition to the unsecuring/unanchoring 

provided by the first expandable member 944 when being unexpanded and/or second expandable 

member 946 when being unexpanded).  For example, when a sufficient positive pressure is applied 

by the one or more pressure openings 922, such applied positive pressure may be operable to 

urge/push outwards, expanded, or un-collapse the interior wall forming the cavity of the patient 

away from the anchor assembly 940.  It is recognized in the present disclosure that the unsecuring or 

unanchoring of the anchor assembly 940 with respect to the interior wall forming the cavity of the 

patient may be performed solely by the one or more pressure openings 922 (via applying a positive 

pressure), solely by the first expandable member 944 (when transitioning to the non-expanded 

configuration), or solely by the second expandable member 946 (when transitioning to the non-

expanded configuration).  However, it is recognized in the present disclosure that a combination of 

the one or more pressure openings 922 (when applying a positive pressure), the second expandable 

member 946 (when transitioning to the non-expanded configuration), and the first expandable 

member 944 (when transitioning to the non-expanded configuration) provides for an optimal un-

anchoring or un-securing of the anchor assembly 940 from the interior wall forming a cavity of a 

patient (e.g., interior wall of a colon).   

[00376] (v)  The image capturing assembly, instruments, and distal pressure opening. 

[00377] The control section 920 (e.g., the anchor assembly 940) may include one or more image 

capturing assemblies 948, such as a 2-D video camera and/or a 3-D stereoscopic or autostereoscopic 

video camera.  Alternatively or in addition, the control section 920 (e.g., the anchor assembly 940) 

may include one or more illumination sources, such as one or more LED lights.  Alternatively or in 

addition, the control section 920 (e.g., the anchor assembly 940) may include one or more 

instruments (e.g., cutter, gripper, grasper, etc.) that may be extended outward and retracted inward 

from the instrument opening 947.  Alternatively or in addition, the control section 920 (e.g., the 

anchor assembly 940) may include one or more distal pressure openings 949.  Other instruments 

and/or openings for use in performing endoscopic surgical procedures are also contemplated without 

departing from the teachings of the present disclosure. 

[00378] The Connector Assembly (e.g., connector assembly 950). 
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[00379] As illustrated in at least Figures 9, 15, and 16, the endoscopic system 900 may include a 

connector assembly 950.  The connector assembly 950 may be securable or secured to the proximal 

end 910a of the main body 910.  The connector assembly 950 may include a connector interface 

portion 952.  The connector assembly 950 may also include a connector assembly body 954.  The 

connector assembly 950 may also include a connector assembly drive portion 956.  The elements of 

the connector assembly 950 will now be further described with reference to the Figures. 

[00380] (1) The connector interface portion (e.g., connector interface portion 952). 

[00381] In an example embodiment, the connector assembly 950 may include one or more 

connector interface portions 952.  The connector interface portion 952 may be for use in connecting, 

securing, and/or interfacing the main body 910 to the connector assembly body 954 and/or 

connector assembly drive portion 956.   

[00382] As illustrated in at least FIGURES 15A-D, the connector interface portion 952 may 

include a main port 952a.  The main port 952a of the connector interface portion 952 may be 

configurable or configured to connect/secure to (and unconnect/unsecure from) the proximal end 

910a of the main body 910.  It is to be understood that the main port 952a may also include one or 

more internal channels (e.g., matching the one or more internal channels of the main body 910 

described above and in the present disclosure). 

[00383] As illustrated in at least Figures 15A, 15B, and 15D, the connector interface portion 952 

may also include one or more pressure source ports 952b.  Each pressure source port 952b may be 

configurable or configured to connect/secure to (and unconnect/unsecure from) one or more external 

pressure sources (e.g., positive pressure source, negative pressure source, etc.) on one end and the 

main port 952a on the other end.  The connector interface portion 952 may be formed in such a way 

that one or more of the pressure source ports 952b are in communication with the main port 952a.  

For example, in situations where the main body 910 includes one or more internal channels and one 

or more such internal channels of the main body 910 are dedicated to connect to one or more 

pressure openings 942, the first expandable member 944, the second expandable member 946, 

and/or the one or more distal pressure openings 949, one or more of the pressure source ports 952b 

may be configured to connect to such internal channels of the main body 910 via the main port 952a 

(and in some embodiments, via one or more internal channels of the main port 952a when the main 

port 952a is provided with one or more internal channels). 

[00384] As illustrated in at least Figures 15A-B, the connector interface portion 952 may include 

one or more actuation control ports 952c.  Each actuation control port 952c may be configurable or 

configured to enable one or more actuation control members (e.g., actuation control members 630, 
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934, 934a', 934a'') to extend from the proximal termination points (e.g., proximal termination points 

955a, 955b, 955c, 955d) of the connector assembly body 954 to the distal termination points (e.g., 

distal termination point 627a', 932a' for the most distal section 624b illustrated in Figure 10A; distal 

termination point 627b', 932a'' for the most distal section 624b illustrated in Figure 10A; distal 

termination points (not shown) for one or more of the sections 624b1, 624b2, 624a, 624a1, and/or 

624a2 illustrated in Figure 10A) of the navigation section 624, 930.  The connector interface portion 

952 may be formed in such a way that one or more of the actuation control ports 952c are in 

communication with the main port 952a.  For example, in situations where the main body 910 

includes one or more internal channels and one or more such internal channels of the main body 910 

are dedicated to connect to the distal termination points of the navigation section 624, 930, one or 

more of the actuation control ports 952c may be configured to connect to such internal channels of 

the main body 910 via the main port 952a (and in some embodiments, via one or more internal 

channels of the main port 952a when the main port 952a is provided with one or more internal 

channels).   

[00385] (2) The connector assembly body (e.g., connector assembly body 954). 

[00386] In an example embodiment, the connector assembly 950 may include a connector 

assembly body 954.  The connector assembly body 954 may secure/connect/attach to, receive, 

and/or house at least a portion of the connector interface portion 952.  The connector interface 

portion 952 may also unsecure/unconnect/unattach from the connector assembly body 954.  In some 

example embodiments, the connector assembly body 954 and the connector interface portion 952 

may be formed as a unitary element.  In some example embodiments, the connector assembly body 

954 may be configurable or configured to be a disposable single time or limited time use element 

(e.g., disposable after one or more uses). 

[00387] The connector assembly body 954 may include any arrangement and/or configuration of 

elements for use in securing, connecting, receiving, attaching, and/or terminating the proximal end 

of each of the actuation control members (e.g., actuation control members 630, 934, 934a', 934a'', 

934a, 934b, 934c, 934d).  Such arrangement and/or configuration of elements of the connector 

assembly body 954 may also be configurable or configured to selectively apply a force to one or 

more of the actuation control members (including increase an applied force or tension to the 

actuation control member, decrease an applied force or tension to the actuation control member, 

maintain an applied force or tension to the actuation control member, and/or not apply a force or 

tension to the actuation control member).  As described above and in the present disclosure, such 

selective application of force (i.e., controlling a tension of the actuation control member(s)) by one 
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or more elements of the connector assembly body 954 (which may or may not be driven by the 

connector assembly drive portion 956) results in directly controlling the navigation section 624, 930 

to bend (including controlling a degree of curvature of such bending, location along the navigation 

section 624, 930 to bend, direction of bending, etc.).   

[00388] As illustrated in at least Figures 15A-D (and Figures 16A-F), an example embodiment of 

the connector assembly body 954 may include a plurality of proximal termination points (e.g., 

proximal termination points 955a, 955b, 955c, 955d).  Such proximal termination points may be in 

any shape, form, or configuration.  For example, as illustrated in the Figures, the proximal 

termination points may be slidable elements that apply force to actuation control member(s) by 

sliding back, forth, or remain stationary (and such sliding is based on movement of one or more gear 

racks (e.g., gear rack 955a', 955b', 955c', 955d') driven by one or more drive gears (e.g., drive gears 

956a', 956b', 956c', 956d')).  As a more specific example, the force applied to and/or the tension of 

each actuation control member may be controlled (e.g., increase tension, decrease tension, maintain 

tension, not apply a tension, etc.) by controlling the proximal termination point that connects to the 

actuation control member (e.g., controllably sliding the proximal termination point in the direction 

indicated by arrow A in Figure 15B so as to increase the force applied to and/or tension of the 

actuation control member; controllably sliding the proximal termination point in a direction opposite 

to the direction indicated by arrow A in Figure 15B so as to decrease the force applied to and/or 

tension of the actuation control member; etc.).   

[00389] In an example embodiment, the connector assembly body 954 may also include one or 

more tension sensor assemblies (e.g., tension sensor assemblies 956a, 956b illustrated in at least 

Figure 15B), or the like, which may automatically and/or upon receiving instructions from the 

controller (not shown) and/or surgeon/operator perform one or more operations, including sensing, 

detecting, measuring, adjusting (increasing and/or decreasing), correcting, and/or maintaining a 

tension of one or more actuation control members.  The one or more tension sensor assemblies 956a, 

956b may also relay such tension and/or action to the controller and/or surgeon console (not shown).  

In an example embodiment, as illustrated in at least Figure 15B and FIGURE 15F, each tension 

sensor assembly (e.g., 956b) may include a body (e.g., body 956b1 resembling an "L" shape in 

Figure 15F), a hole or channel (e.g., channel 956b2 in the body 956b1) for receiving one or more 

actuation control members, and a dip switch (e.g., dip switch 956b3), sensor 956b3, other type of 

switch or sensor 956b3, or the like.  In operation, each tension sensor assembly (e.g., 956b) may be 

configurable or configured to continuously, intermittently, periodically, and/or on demand ensure 

that one or more of the actuation control members (e.g., actuation control members 630, 934, 934a', 
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934a'', 934a, 934b, 934c, 934d; and/or any actuation control member received and/or housed in the 

channel 956b2; and/or any actuation control member controllable by the body 956b1 and/or position 

and/or orientation of the body 956b1) have sufficient tension (and/or are sufficiently tensioned).  

For example, such sufficient tension and/or being sufficienty tensioned may be so that such one or 

more actuation control members are not in a slack or loose state.  In an example embodiment, the 

tension sensor assembly 956b may be configurable or configured to control a tension of one or more 

actuation control members based on a predetermined threshold value.  For example, the tension 

sensor assembly 956b may be configurable or configured to ensure a tension of one or more 

actuation control members is greater than or equal to a predetermined threshold value.  When the 

tension is identified and/or measured to be below the predetermined threshold value, example 

embodiments may be configurable to automatically and/or upon receiving instructions from the 

controller and/or surgeon/operator to adjust, correct, and/or increase the tension (e.g., by adjusting 

one or more proximal termination points) until the tension is greater than or equal to the 

predetermined threshold value.  In an example embodiment, such as the one illustrated in at least 

Figure 15F, when the actuation control member (e.g., 630, 934) is in a slack state (and/or not having 

sufficient tension, not being sufficiently tensioned, and/or not having a tension greater than or equal 

to a predetermined threshold), the body (e.g., 956b1) may be in a position and/or orientation (e.g., 

such position and/or orientation may be a default position and/or orientation) where the 

switch/sensor (e.g., 956b3) is not activated (and/or not pressed down, not sensed, not toggled, not 

energized, not contacted, and/or not turned on (or turned off); herein referred to as "not activated").  

When the switch/sensor (e.g., 956b3) is not activated, the proximal termination point (e.g., 955b) 

may be configurable or configured to adjust and/or slide (e.g., move backward, or in the direction 

indicated by arrow B in Figure 15F) so as to apply force (i.e., increase tension) to the actuation 

control member (e.g., 630, 934).  For example, a controller (not shown) may be configurable or 

configured to monitor a state of the switch/sensor (e.g., 956b3) and adjust, drive, or actuate the 

proximal termination point (e.g., 955b) until a state or condition of the switch/sensor (e.g., 956b3) is 

activated (and/or pressed down, sensed, toggled, energized, contacted, and/or turned on (or not 

turned off); herein referred to as "activated").  It is to be understood in the present disclosure that the 

tension sensor assembly 956b can also be in other configurations without departing from the 

teachings of the present disclosure.  For example, instead of the actuation control member having to 

be in a slack state (and/or not having sufficient tension, not being sufficiently tensioned, and/or not 

having a tension greater than or equal to a predetermined threshold value) for the switch/sensor to 

not be activated, the actuation control member may need to be in a non-slack state (or having 
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sufficient tension, being sufficiently tensioned, and/or having a tension greater than or equal to a 

predetermined threshold value) for the switch/sensor to not be activated. 

[00390] The body (e.g., 956b1) and/or channel (e.g., 956b2) may be configurable or configured 

in such a way that, when the actuation control member (e.g., 630, 934) is not in a slack or loose state 

(and/or the actuation control member has sufficient tension, is sufficiently tensioned, and/or has a 

tension greater than or equal to a predetermined threshold value) (e.g., when the actuation control 

member (e.g., 630, 934) is adjusted and/or pulled tight by the proximal termination point (e.g., 955b) 

and has a sufficient tension exceeding a predetermined threshold amount), the actuation control 

member (e.g., 630, 934) provided through the channel (e.g., 956b2) of the body (e.g., 956b1) and/or 

in contact with the body (e.g., 956b1) may adjust, encourage, push, or actuate the body (e.g., 956b1 

via the channel 956b2) in such a way as to activate (and/or press down, sense, toggle, energize, 

contact, and/or turn on (or not turn off)) the switch/sensor (e.g., 956b3) and change the state or 

condition of the switch/sensor to be activated or be in an activated or on state.  For example, as the 

proximal termination point (e.g., 955b) applies force (i.e., increasing tension) to the actuation 

control member (e.g., 630, 934), the actuation control member (e.g., 630, 934) (by virtue of the 

increased tension in the actuation control member) may start to push onto the inner surface of the 

channel (e.g., 956b2) of the body (e.g., 956b1), which may push the body (e.g., 956b1) to activate 

the dip switch (e.g., 956b3) (e.g., push the body 956b1 downward, or in the direction indicated by 

arrow D in Figure 15F).  It is to be understood in the present disclosure that the tension sensor 

assembly 956b can also be in other configurations without departing from the teachings of the 

present disclosure.  For example, instead of the actuation control member having to be in a non-

slack state (and/or having sufficient tension, being sufficiently tensioned, and/or having a tension 

greater than or equal to a predetermined threshold value) for the switch/sensor to be activated, as 

described above, the actuation control member may need to be in a slack state (or not having 

sufficient tension, not being sufficiently tensioned, and/or not having a tension greater than or equal 

to a predetermined threshold value) for the switch/sensor to be activated. 

[00391] It is recognized in the present disclosure that example embodiments of the tension sensor 

assembly (e.g., 956a, 956b) may be configurable or configured to maintain a minimum threshold 

amount and/or constant and/or continuous amount of tension for and/or apply a minimum amount of 

force to one or more actuation control members.  It is also to be understood in the present disclosure 

that other configurations are also contemplated in the present disclosure to achieve such maintaining 

of a minimum threshold amount of tension, constant amount of tension, and/or minimum amount of 

force, including those different from and/or in a reverse configuration to the one described above 
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(e.g., when the actuation control member is in a slack state, the body is in a position or orientation 

where the dip switch is activated (or pressed down), etc.).  It is also to be understood that one or 

more elements of the tension sensor assembly (e.g., switch/sensor) may be provided in connector 

assembly body 954 and/or connector assembly drive portion 956 without departing from the 

teachings of the present disclosure. 

[00392] The connector assembly body 954 may also include one or more guides (e.g., guides 

957a, 957b illustrated in at least Figure 15B), rollers (e.g., rollers 957a, 957b), or the like, for 

guiding a direction of one or more of the actuation control members into (and out of) the main body 

910. 

[00393] As another example, instead of a slidable element, the proximal termination points may 

be in the form of a spool, wheel, or the like, and the turning of such spool, wheel, or the like, in a 

first direction (or second direction opposite to the first direction) may increase (or decrease when 

turned in the second direction) the pull of the actuation control member so as to apply an increase 

(or decrease when turned in the second direction) in force (i.e., pulling force) to the actuation 

control member.  For example, as illustrated in at least FIGURES 16A-F, an example embodiment 

of the connector assembly body 954 may include a plurality of proximal termination points (e.g., 

proximal termination points 955a, 955b, 955c, 955d) in the form of circular shaped members.  For 

example, as illustrated in the Figures, the proximal termination points may be rotatable elements 

that receive actuation control member(s) in one or more channels, grooves, or the like (e.g., channel 

956b4 illustrated in Figure 16F).  The proximal termination points may apply force to actuation 

control member(s) by rotating or remaining stationary, and such may be controlled by one or more 

complimentary elements (e.g., 956a', 956b', 956c', 956d')) of the connector assembly drive portion 

956.  As a more specific example, the force applied to and/or the tension of an actuation control 

member may be controlled (e.g., increase tension, decrease tension, maintain tension, not apply a 

tension, etc.) by controlling the proximal termination point that connects to the actuation control 

member (e.g., controllably rotating the proximal termination point in the direction indicated by 

arrow A in Figure 16D so as to increase the force applied to and/or tension of the actuation control 

member; controllably rotating the proximal termination point in a direction opposite to the direction 

indicated by arrow A in Figure 16D so as to decrease the force applied to and/or tension of the 

actuation control member; etc.).   

[00394] In an example embodiment, the connector assembly body 954 may also include one or 

more tension sensor assemblies (e.g., tension sensor assemblies 956a, 956b, 956c, 956d illustrated 

in at least Figures 16D, 16E, and 16F) or the like, which may, automatically and/or upon receiving 
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instructions from the controller (not shown) and/or surgeon/operator, perform one or more 

operations, including sensing, detecting, measuring, adjusting (increasing and/or decreasing), 

correcting, and/or maintaining a tension of one or more actuation control members.  The one or 

more tension sensor assemblies 956a, 956b, 956c, 956d may also relay such tension and/or action to 

the controller and/or surgeon console (not shown).  In an example embodiment, as illustrated in at 

least Figures 16D, 16E, and 16F, each tension sensor assembly (e.g., 956b) may include a body (e.g., 

body 956a1, 956b1 resembling an "L" shape in Figure 16F), a contact portion (e.g., contact portion 

956a2, 956b2) of the body 956a1, 956b1 for contacting one or more actuation control members, and 

a dip switch (e.g., dip switch 956a3, 956b3, 956c3, 956d3), sensor, or the like.  In operation, each 

tension sensor assembly (e.g., 956b) may be configurable or configured to continuously, 

intermittently, periodically, and/or on demand ensure that one or more of the actuation control 

members (e.g., actuation control members 630, 934a, 934b, 934c, 934d in Figure 16D; actuation 

control members 934, 934a', 934a'' in Figure 10A) have sufficient tension (and/or are sufficiently 

tensioned) so that such one or more actuation control members are not in a slack or loose state.  In 

an example embodiment, such as the one illustrated in at least Figure 16E, when the actuation 

control member (not shown in Figure 16E) is in a slack state, the body (e.g., 956b1) may be in a 

position and/or orientation (e.g., such position and/or orientation may be a default position and/or 

orientation) where the dip switch (e.g., 956b3) is not activated (or not pressed down).  When the dip 

switch (e.g., 956b3) is not activated, the proximal termination points (e.g., 955b) may be 

configurable or configured to rotate (e.g., in the direction indicated by arrow A in Figure 16D) so as 

to apply force (i.e., increase tension) to the actuation control member.  For example, a controller 

(not shown) may be configurable or configured to monitor a state of the dip switch (e.g., 956b3) and 

drive or actuate the proximal termination point (e.g., 955b) in the direction indicated by arrow R1 

(in Figure 16F) until a state of the dip switch (e.g., 956b3) is active or on (or pressed down).  The 

body (e.g., 956b1) and contact portion (e.g., 956b2) may be configurable or configured in such a 

way that, when the actuation control member is not a slack or loose state (i.e., when the actuation 

control member is pulled tight by the proximal termination point (e.g., 955b) and has a sufficient 

tension exceeding a predetermined threshold amount), the actuation control member may encourage, 

push, or actuate the body (e.g., 956b1 via the channel 956b2) to rotate (in the direction indicated by 

arrow R1, and such rotation being relative to center C1), via the contact portion (e.g., 956b2), in 

such a way as to activate (or press down on) the dip switch (e.g., 956b3) and change the state of the 

dip switch to an activated or on state.  For example, as the proximal termination point (e.g., 955b) 

applies force (i.e., increasing tension) to the actuation control member, the actuation control 



     Attorney Ref. No.: 10057525-50454175 

 - 104 -

member (by virtue of the increased tension in the actuation control member) will start to push onto 

the contact portion (e.g., 956b2) of the body (e.g., 956b1), which will rotate the body (e.g., 956b1) 

to activate the dip switch (e.g., 956b3).   

[00395] It is recognized in the present disclosure that example embodiments of the tension sensor 

assembly (e.g., 956a, 956b, 956c, 956d) may be configurable or configured to maintain a minimum 

threshold amount and/or constant and/or continuous amount of tension for and/or apply a minimum 

amount of force to one or more actuation control members.  It is also to be understood in the present 

disclosure that other configurations are also contemplated in the present disclosure to achieve such 

maintaining of a minimum threshold amount of tension, constant amount of tension, and/or 

minimum amount of force, including those different from and/or in a reverse configuration to the 

one described above (e.g., when the actuation control member is in a slack state, the body is in a 

position or orientation where the dip switch is activated (or pressed down), etc.). 

[00396] Other shapes, forms, and/or configurations for the proximal termination points and 

tension sensor assemblies are contemplated without departing from the teachings of the present 

disclosure.   

[00397] (3) The connector assembly drive portion (e.g., connector assembly drive portion 

956). 

[00398] In an example embodiment, the connector assembly 950 may include a connector 

assembly drive portion 956.  The connector assembly drive portion 956 be separate from the 

connector assembly body 954 or formed together with the connector assembly body 954.   

[00399] The connector assembly drive portion 956 may include any arrangement and/or 

configuration of elements for use in driving one or more elements of the connector assembly body 

954 to selectively apply a force (including increase an applied force, decrease an applied force, 

maintain an applied force, and/or not apply a force) to one or more of the actuation control members.   

[00400] As illustrated in at least Figure 15D and FIGURE 15E, an example embodiment of the 

connector assembly drive portion 956 may include a plurality of drive gears (e.g., drive gears 956a', 

956b', 956c', 956d'), or the like, for driving the proximal termination points (e.g., proximal 

termination points 955a, 955b, 955c, 955d) so as to apply force to (including increase an applied 

force, decrease an applied force, maintain an applied force, and/or not apply a force) and/or control 

tension in (including increase tension, decrease tension, maintain tension, and/or not apply tension) 

one or more of the actuation control members.  Other shapes, forms, and/or configurations for the 

drive gears are contemplated without departing from the teachings of the present disclosure. 
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[00401] As illustrated in at least Figures 16B, 16C, and 16F, an example embodiment of the 

connector assembly drive portion 956 may include a plurality of complimentary elements (e.g., 

drive gears 956a', 956b', 956c', 956d'), or the like, for driving the proximal termination points (e.g., 

proximal termination points 955a, 955b, 955c, 955d) so as to apply force to (including increase an 

applied force, decrease an applied force, maintain an applied force, and/or not apply a force) and/or 

control tension in (including increase tension, decrease tension, maintain tension, and/or not apply 

tension) one or more of the actuation control members.  Other shapes, forms, and/or configurations 

for the drive gears are contemplated without departing from the teachings of the present disclosure. 

[00402] Controller. 

[00403] In an example embodiment, the endoscopic systems 600 and/or 900 may include a 

controller (not shown).  The controller may be configurable or configured to control and/or manage 

one or more elements of the endoscopic systems 600 and/or 900.   

[00404] In an example embodiment, the controller may be configurable to control the instrument 

621.  For example, when the instrument 621 is a video camera (e.g., a 2-D video camera or 3-D 

stereoscopic or autostereoscopic video camera), the controller may be configurable to capture still 

and/or moving images and provide such captured images to a console and/or display of the surgeon 

and/or operator.  The controller may be further configurable to analyze the captured images so as to 

control, suggest, and/or assist in controlling one or more elements of the endoscopic system 600 

and/or 900.  For example, the analysis by the controller may be configurable to identify a bend or 

turn in an upcoming section of a cavity of a patient, and perform, among other things, a bending, 

turning, or steering the bendable section 624 and/or navigation section 624, 930 accordingly (and/or 

a securing or anchoring of the main assembly 620, outer assembly 610, control section 920, and/or 

anchor assembly 940).   

[00405] In example embodiments wherein one or more portions of the endoscopic system 600 

and/or 900 includes sensors (e.g., haptic feedback, temperature sensors, humidity sensors, pressure 

sensors, etc.), such measurements may also be provided to a console, display, and/or control handle 

(e.g., joystick, etc.) of the surgeon and/or operator.   

[00406] The controller may also be configurable to receive commands from a surgeon or operator 

via a console so as to perform one or more surgical actions.  For example, the controller may be 

configurable to receive commands to expand one or more expandable members (e.g., expandable 

member 616, 626, 944, and/or 946), and upon receiving such commands, cause one or more 

pressure sources (e.g., pressure source 640b and/or 642b) to provide positive pressure to expandable 

members (e.g., expandable member 616, 626, 944, and/or 946) via one or more pressure cavities 
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(e.g., pressure cavities 618b and/or 628b).  As another example, the controller may be configurable 

to receive commands to cause a negative pressure (e.g., suction force) and/or positive pressure by 

one or more pressure openings (e.g., pressure openings 613a, 613b, 623a, 623b, and/or 942), and 

upon receiving such commands, cause one or more pressure sources (e.g., pressure source 640a, 

640c, 642a, 642c, and/or 942) to provide negative pressure to cause a suction force and/or positive 

pressure to pressure openings (e.g., pressure openings 613a, 613b, 623a, and/or 623b) via one or 

more pressure cavities (e.g., pressure cavities 618a, 618c, 628a, and/or 628c).  As another example, 

the controller may be configurable to receive commands to cause a bending, turning, or steering of 

the distal end of the endoscopic system 600 and/or 900 (i.e., the bendable section 624 and/or 

navigation section 624, 930), and upon receiving such commands, cause a pulling and/or pushing 

force or action to a proximal end of one or more tendon members (e.g., tendon members 630a, 630b, 

630c, and/or 630d) and/or actuation control members (e.g., actuation control members 630, 934, 

934a', 934a'').  Such pulling and/or pushing force or action in turn causes a pulling and/or pushing 

force to a most distal subsection (e.g., 624b, 930b) of the bending section 624 or navigation section 

624, 930 and/or a most distal section of the main assembly 620 or control section 920, as described 

above and in the present disclosure.  The controller may be configured to actuate and/or control the 

pulling and/or pushing force or action performed to each tendon member and/or actuation control 

members via one or more motors, gears, pulleys, etc. (e.g., via the connector assembly 950).  In yet 

another example, the controller may be configurable to receive commands to cause an extending of 

the distal end of the endoscopic system 600 and/or 900 (i.e., the extendible section 625 or an 

element for the system 900 similar to the extendible section 625), and upon receiving such 

commands, cause a pushing force or action to a proximal end of one or more extension tendon 

members (e.g., extension tendon members 625b).  Such pushing force or action in turn causes a 

pushing force to a most distal end of the extendible section 625, as described above and in the 

present disclosure. 

[00407] Method of configuring the endoscopic system. 

[00408] As illustrated in at least Figures 8A-I, an example embodiment of the endoscopic system 

600 may be configurable to perform diagnostic and/or therapeutic/surgical actions and/or 

procedures in one of a plurality of ways.  An example embodiment of the endoscopic system 600 

may be configurable to perform diagnostic and/or therapeutic/surgical actions and/or procedures in a 

cavity of a patient in a manner similar, analogous, and/or comparable to one or more aspects of the 

locomotion of an earthworm, or the like.  For example, once inserted into a patient's colonic cavity, 

movement of the endoscopic system 600 in the patient's cavity(e.g., advancement further into or 
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reversing backward toward the orifice or entry point) may be similar to one or more aspects of the 

locomotion of an earthworm, or the like, by performing one or more of the following actions (in the 

same or similar order described below or in a different order): (1) anchoring or securing the outer 

assembly 610 relative to a section of the patient's cavity (e.g., mucosal wall) by expanding one or 

more expandable members 616 and/or applying negative pressure from one or more pressure 

openings 613a and/or 613b of the outer assembly 610; (2) advancing forward the main assembly 

620 relative to the anchored outer assembly 610 by extending a length of the extendible section 625; 

(3) anchoring or securing the main assembly 620 relative to a section of the patient's cavity (e.g., 

mucosal wall) by expanding one or more expandable members 626 and/or applying negative 

pressure from one or more pressure openings 623a and/or 623b of the main assembly 620; (4) 

unanchoring or releasing the anchorage of the outer assembly 610 relative to the patient's cavity (as 

performed in action (1) above) by unexpanding/contracting the expandable member 616, not 

applying negative pressure from pressure openings 613a and/or 613b, and/or applying positive 

pressure from pressure openings 613a and/or 613b; (5) advancing forward the outer assembly 610 

toward the anchored main assembly 620 by contracting the length of the extendible section 625 (i.e., 

configuring the extendible section 625 to contract in length so as to effectively pull the unanchored 

outer assembly 610 towards the distal end 620b of the anchored main assembly 620); (6) anchoring 

or securing the outer assembly 610 relative to a section of the patient's cavity (e.g., mucosal wall) in 

a manner similar to that described in action (1) above; (7) unanchoring or releasing the anchorage of 

the main assembly 620 relative to the patient's cavity by unexpanding/contracting the expandable 

member 626, not applying negative pressure from pressure openings 623a and/or 623b, and/or 

applying positive pressure from pressure openings 623a and/or 623b; (8) advancing forward the 

main assembly 620 relative to the anchored outer assembly 610 by extending a length of the 

extendible section 625 (i.e., configuring the extendible section 625 to extend in length so as to 

effectively push the unanchored main assembly 620 away from the distal end 610b of the anchored 

outer assembly 610); (9) when encountering a flexural and/or looping/bending section of the 

patient's cavity, unanchoring the main assembly 620 (if anchored), anchoring the outer assembly 

610 (if unanchored), and cooperatively advancing forward (via the extendible section 625 in a 

similar manner to that described in action (8) above) and bending the main assembly 620 (by 

bending or actuating the bendable section 624 via the tendons members (e.g., 630a, 630b, 630c, 

and/or 630d)) to follow the flexural and/or looping/bending section of the cavity; and/or (10) 

repeating one or more of the above actions (1)-(9) to advance the endoscopic system 600 further 

into the patient's cavity.  It is to be understood that one or more of the actions described above and 
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in the present disclosure may be reversely performed so as to reverse the direction of travel of the 

endoscopic system 600 back towards the orifice or entry point of the patient's cavity.   

[00409] In respect to the anchoring or securing actions described above and in the present 

disclosure, although the anchoring force(s) applied by either the expanding of an expandable 

member (e.g., 616, 626) or the applying of negative pressure from one or more pressure openings 

(e.g., 613a, 613b, 623a, 623b) may be sufficient to anchor or secure the main assembly 620 and/or 

the outer assembly 610 in the patient's cavity (e.g., to the mucosal wall), it is recognized in the 

present disclosure that a combination or cooperation of the expanding of an expandable member 

(e.g., 616, 626) and the applying of negative pressure by one or more pressure openings (e.g., 613a, 

613b, 623a, 623b) may provide for increased or improved anchoring or securing in the patient's 

cavity (e.g., to the mucosal wall).  Furthermore, by configuring example embodiments of the 

extendible section 625 to extend in length (e.g., when the outer assembly 610 is anchored and the 

main assembly 620 is to be advanced forward, or when the main assembly 620 is anchored and the 

outer assembly 610 is to be reversed backward) and/or contract in length (e.g., when the main 

assembly 620 is anchored and the outer assembly 610 is to be advanced forward, or when the outer 

assembly 610 is anchored and the main assembly 620 is to be reversed backward), such extending 

and/or contracting being drivable by a motor or the like, it is recognized in the present disclosure 

that example embodiments of the endoscopic system 600 may enable the operator to advance the 

outer assembly 610 and/or main assembly 620 further into the patient's cavity without the need to 

manually exert pushing forces at the proximal ends (e.g., 610a, 620a).  Similarly, such extending 

and/or contracting in length may enable the operator to bring back the outer assembly 610 and/or 

main assembly 620 towards the orifice or entry point of the patient's cavity without the need to 

manually exert pulling forces at the proximal ends (e.g., 610a, 620a).  It is also recognized in the 

present disclosure that driving the extendible section 625 to contract in length (e.g., when the main 

assembly 620 is anchored and the outer assembly 610 is to be advanced forward) and/or extend in 

length (e.g., when the outer assembly 610 is anchored and the main assembly 620 is to be advanced 

forward) instead of having an operator manually exert pushing forces at the proximal end (e.g., 610a, 

620a) may provide for one or more advantages, including, but not limited to: (i) a reduction or 

elimination in the occurrence of the formation of loops, or the like, in one or more sections of the 

elongated body (e.g., 610', 620') of the outer assembly 610 and/or main assembly 620 between the 

proximal (e.g., 610a, 620a) and distal ends (e.g., 610b, 620b), (ii) a reduction or elimination in over-

extending and/or perforating of the cavity walls (e.g., mucosal walls), (iii) a reduction or elimination 

in pain caused by looping and/or over-extending and/or perforating of the cavity walls (e.g., 
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mucosal walls), (iv) a reduction in the time required to perform a surgical procedure, and/or (v) a 

lower threshold or level of expertise and/or skill required by the operator to perform the surgical 

procedure.   

[00410] The above actions (1)-(10) are further described below.  

[00411] In an example embodiment, a method of performing and/or configuring an endoscopic 

system 600 to perform a diagnostic and/or therapeutic/surgical action and/or procedure in a cavity of 

a patient may include providing an endoscopic system (e.g., endoscopic system 600).  As described 

above and in the present disclosure, the method may include configuring the endoscopic system 600 

to include an outer assembly (e.g., outer assembly 610) and a main assembly (e.g., main assembly 

620).  At least a portion of the main assembly 620 may be housed in a main cavity (e.g., main cavity 

618d) of the main cavity.   

[00412] In configuring the outer assembly, the outer assembly may be provided with an 

elongated body (e.g., elongated body 610'), a proximal end (e.g., proximal end 610a) and a distal 

end (e.g., distal end 610b).  The outer assembly may be configured to include a plurality of cavities, 

including a main cavity (e.g., main cavity 618d), one or more first pressure cavities (e.g., pressure 

cavities 618a), one or more second pressure cavities (e.g., pressure cavities 618b), and one or more 

third pressure cavities (e.g., pressure cavities 618c).  The outer assembly may also be configured to 

include an outer anchor assembly (e.g., outer anchor assembly 612).  The outer anchor assembly 

may be for use in securing or anchoring the outer assembly relative to an interior wall forming a 

cavity of the patient.  The outer anchor assembly may be configured to include an expandable 

member (e.g., expandable member 616).  The expandable member may connect to the one or more 

second pressure cavities (e.g., pressure cavity 618b), which connect to one or more pressure sources 

(e.g., pressure source 642b).  Although the figures may illustrate example embodiments of the outer 

assembly 610 having an expandable member 616, it is to be understood that example embodiments 

of the outer assembly 610 may include more than one expandable member 616 or not include any 

expandable members 616.  In example embodiments where the outer assembly 610 includes more 

than one expandable member 616, the outer assembly 610 may also include more than one 

corresponding pressure cavities (e.g., pressure cavity 618b).  In example embodiments where the 

outer assembly 610 does not include any expandable members 616, the outer assembly 610 may 

also not include corresponding pressure cavity or cavities (e.g., pressure cavity 618b).  The outer 

anchor assembly may also be configured to include one or more distal pressure openings (e.g., 

pressure openings 613a).  The one or more distal pressure openings may connect to the one or more 

first pressure cavities (e.g., pressure cavities 618a), which connect to one or more pressure sources 
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642a.  The outer anchor assembly may also be configured to include one or more proximal pressure 

openings (e.g., pressure openings 613b).  The one or more proximal pressure openings may connect 

to the one or more third pressure cavities (e.g., pressure cavities 618c), which connect to one or 

more pressure sources 642c. 

[00413] In configuring the main assembly, the main assembly may be provided with an elongated 

body (e.g., elongated body 620'), a proximal end (e.g., proximal end 620a) and distal end (e.g., 

distal end 620b).  The main assembly may be configured to include a navigation section (e.g., 

navigation section 622).  As described above and in the present disclosure, the navigation section 

may be configured to include a bendable section (e.g., bendable section 624), an extendible section 

(e.g., extendible section 625), and a main anchoring section.   

[00414] The main assembly may also be configured to include a plurality of cavities, including 

one or more proximal pressure cavities (e.g., pressure cavities 628b), one or more first pressure 

cavities (e.g., pressure cavities 628a), one or more second pressure cavities (e.g., pressure cavities 

628b), and one or more third pressure cavities (e.g., pressure cavities 628c).  The main assembly 

may also be configured to include one or more movement cavities (e.g., movement cavities 627a, 

627b, 627c, and 627d).  The main assembly may also be configured to include one or more tendon 

members (e.g., tendon member 630, 630a, 630b, 630c, 630d), each of which may be housed in a 

movement cavity.  One or more of the tendon members may be configured to include, resemble, 

and/or be formed as a cable, twisted cables, etc. that enable a pulling force applied from a proximal 

end of the tendon member 630 to be translated to a bending of a bendable section (e.g., bendable 

section 624).  For example, when a distal end of such tendon member is connected to location (e.g., 

location 627a') of the most distal subsection (e.g., subsection 624b, see Figure 6E), a pulling force 

applied to a proximal end of the tendon member enables a pulling of the connected location (e.g., 

location 627a') of the most distal subsection (i.e., the pull causes a tilt or pivot of the side of the 

most distal subsection 624b where the location 627a' is located) so as to enable the distal end of the 

bendable section to bend, steer, or turn in the direction of the connected location 627a' (i.e., in a 

direction depicted by arrow G in Figure 6E).  Alternatively or in addition, one or more of the tendon 

members may be configured to include and/or be formed as a more stiffer and/or less flexible 

construction (or as a shape member alloy (or SMA) cable or wire) so as to enable an application of a 

pushing force from a proximal end of the tendon member to be translated to the bendable section.  

For example, when a distal end of such tendon member is connected to a location (e.g., location 

627c') of the most distal subsection (e.g., subsection 624b, see Figure 6E), a pushing force applied 

to a proximal end of the tendon member enables a pushing of the connected location (e.g., location 
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627c') of the most distal subsection (i.e., the push causes a tilt or pivot of the side of the most distal 

subsection 624b where the location 627a' is located) so as to enable the distal end of the bendable 

section 624 to bend, steer, or turn in the direction of the connected location 627c' (i.e., in a direction 

depicted by arrow I in Figure 6E).   

[00415] As illustrated in FIGURE 8A, the method may include inserting the endoscopic system 

600 into an orifice of a patient (e.g., insert, with the distal end 620b first, through a patient's anus 

and into the rectum).  The method may further include providing, from a pressure source (e.g., 

pressure source 640a), a positive pressure through one or more pressure cavities (e.g., pressure 

cavity 628a and/or 628b), through one or more pressure openings (e.g., pressure openings 623a 

and/or 623b), and into the cavity of the patient, as illustrated in at least FIGURE 8B.  It is 

recognized that such positive pressure may provide for an expansion or pushing outward of an 

interior wall forming the cavity of the patient so as to increase a volume of the cavity of the patient 

and assist in advancing of the endoscopic system 600 further into the cavity of the patient and/or 

performing diagnostic or surgical actions. 

[00416] The method may further include advancing the endoscopic system 600 into the cavity of 

the patient, as illustrated in Figure 8B.  During such advancing, the method may further include 

identifying, via a still and/or video image captured by the instrument 621 and with the aid of 

illumination source 621a, a direction of the cavity of the patient.  For example, as illustrated in at 

least FIGURE 8C, the image captured by the image capturing assembly 621 may identify that an 

upcoming section or region of the cavity of the patient that includes a bend or turn (such as a 

flexural and/or looping/bending section of a colon).  The identifying of the direction of the cavity of 

the patient may be performed by the surgeon or operator (via a console) or the controller, as 

described above and in the present disclosure.  Once a bend or turn in the cavity of the patient is 

identified, the bendable section (e.g., bendable section 624) may be configured to bend in the 

direction of the identified bend or turn in the cavity of the patient.  Such configuring of the bendable 

section may be performed via a pulling or pushing of one or more tendon members (e.g., tendon 

members 630, 630a, 630b, 630c, and/or 630d), and such configuring may be performed by the 

surgeon or operator (via a console) or the controller, as described above and in the present 

disclosure.   

[00417] As illustrated in at least FIGURE 8D, the method may further include securing or 

anchoring the outer assembly 610 with respect to the interior wall forming the cavity of the patient.  

Such securing or anchoring may be performed by expanding the expandable member 616 of the 

outer anchor assembly 612 to expand radially outward from the elongated body 610' toward the 
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interior wall forming the cavity of the patient.  The pressure source 642b may provide the required 

positive pressure for the expandable member 616 to expand radially outward, and such positive 

pressure may be provided via the pressure cavity 618b.  Alternatively or in addition, the pressure 

source 642a may provide a negative pressure to the one or more pressure openings 613a via the 

pressure cavity 618a.  The one or more pressure openings 613a connected to the pressure cavity 

618a may provide a suction force inwards from an exterior of the outer assembly 610 (e.g., an area 

outside of the one or more pressure openings 613a) towards the one or more pressure openings 613a 

so as to secure or anchor or further improve the securing or anchoring of the outer assembly 610 

(i.e., in addition to the securing or anchoring provided by the expandable member 616 in its 

expanded state).  Alternatively or in addition, the pressure source 642c may provide a negative 

pressure to the one or more pressure openings 613b via the pressure cavity 618c.  The one or more 

pressure openings 613b connected to the pressure cavity 618c may provide a suction force inwards 

from an exterior of the outer assembly 610 (e.g., an area outside of the one or more pressure 

openings 613b) towards the one or more pressure openings 613b so as to secure or anchor or further 

improve the securing or anchoring of the outer assembly 610 (i.e., in addition to the securing or 

anchoring provided by the expandable member 616 in its expanded state and/or the one or more 

pressure openings 613a).  Such securing of the outer anchor assembly 612 to the interior wall may 

be performed by the surgeon or operator (via a console) or the controller, as described above and in 

the present disclosure.  It is to be understood in the present disclosure that, in example embodiments 

where the outer assembly 610 does not include any expandable members 616, the securing or 

anchoring of the outer assembly 610 may be performable via the negative pressure applied by the 

pressure opening(s) 613a and/or 613b. 

[00418] As illustrated in at least FIGURE 8E, the method may further include configuring the 

extendible section 625 to extend further towards the bend section of the cavity of the patient.  Such 

configuring of the extendible section 625 may be performed via the extendible tendon members 

625b, as described above and in the present disclosure.  

[00419] The method may further include adjusting the bend section 624 either before, during, or 

after the extending of the extendible section 625 so as to further adapt to the bend of the cavity of 

the patient.  Thereafter, as illustrated in at least FIGURE 8F, the method may further include 

configuring the navigation section 622 to secure the main assembly 620 with respect to the interior 

wall forming the cavity of the patient.  Such securing or anchoring may be performed by expanding 

the expandable member 626 of the main anchor assembly to expand radially outward from the 

elongated body 620' to at least contact with the interior wall forming the cavity of the patient.  The 
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pressure source 640b may provide the required positive pressure for the expandable member 626 to 

expand radially outward, and such positive pressure may be provided via the pressure cavity 628b.  

Alternatively or in addition, the pressure source 640a may provide a negative pressure to the one or 

more pressure openings 623a via the pressure cavity 628a.  The one or more pressure openings 623a 

connected to the pressure cavity 628a may provide a suction force inwards from an exterior of the 

main assembly 620 (e.g., an area outside of the one or more pressure openings 623a) towards the 

one or more pressure openings 623a so as to secure or anchor or further improve the securing or 

anchoring of the main assembly 620 (i.e., in addition to the securing or anchoring provided by the 

expandable member 626 in its expanded state).  Alternatively or in addition, the pressure source 

640c may provide a negative pressure to the one or more pressure openings 623b via the pressure 

cavity 628c.  The one or more pressure openings 623b connected to the pressure cavity 628c may 

provide a suction force inwards from an exterior of the main assembly 620 (e.g., an area outside of 

the one or more pressure openings 623b) towards the one or more pressure openings 623b so as to 

secure or anchor or further improve the securing or anchoring of the main assembly 620 (i.e., in 

addition to the securing or anchoring provided by the expandable member 626 in its expanded state 

and/or the one or more pressure openings 623a).  Such securing of the main anchor assembly to the 

interior wall may be performed by the surgeon or operator (via a console) or the controller, as 

described above and in the present disclosure.  It is to be understood in the present disclosure that, in 

example embodiments where the main assembly 620 does not include any expandable members 626, 

the securing or anchoring of the main assembly 620 may be performable via the negative pressure 

applied by the pressure opening(s) 623a and/or 623b. 

[00420] As illustrated in at least FIGURE 8G, the method may further include configuring the 

outer anchor assembly 612 to un-secure or un-anchor from the interior wall forming the cavity of 

the patient.  This may be achieved by un-expanding (or contracting) the expandable member 616 (if 

provided and in the expanded configuration or state).  Alternatively or in addition, the un-securing 

or un-anchoring may include not applying a negative pressure (and/or applying a positive pressure) 

by the one or more pressure openings 613a (if the one or more pressure openings 613a are providing 

a negative pressure).  Alternatively or in addition, the un-securing or un-anchoring may include 

applying a positive pressure by the one or more pressure openings 613a, as illustrated in at least 

FIGURE 8H, so as to push outwards the interior walls forming the cavity of the patient or expand a 

volume of the cavity of the patient around the one or more pressure openings 613a.  Alternatively or 

in addition, the un-securing or un-anchoring may include not applying a negative pressure (and/or 

applying a positive pressure) by the one or more pressure openings 613b (if the one or more 



     Attorney Ref. No.: 10057525-50454175 

 - 114 -

pressure openings 613b are providing a negative pressure).  Alternatively or in addition, the un-

securing or un-anchoring may include applying a positive pressure by the one or more pressure 

openings 613b, as illustrated in at least Figure 8H, so as to push outwards the interior walls forming 

the cavity of the patient or expand a volume of the cavity of the patient around the one or more 

pressure openings 613b.  Thereafter, the outer assembly 610 may be ready to be advanced through 

the bend section of the cavity of the patient.  The advancing of the outer assembly 610 may be 

performed by un-extending or contracting the extendible section 625.  Alternatively or in addition, 

the advancing of the outer assembly 610 may be performed by pushing a proximal end of the outer 

assembly 610 (i.e., the elongated member 610') inwards into the cavity of the patient.  Either before, 

during, or after such advancing of the outer assembly 610, the bendable section 624 may be 

selectively adjusted (e.g., by pulling the surgical system 600 to be more straight), via use of the 

instrument 621 and aid of the illumination source 621a, so as to have less (or more) bend, turn, or 

steering in accordance with the bend of the cavity of the patient.  The aforementioned un-

securing/un-anchoring of the expandable member 616/pressure openings 613a/pressure openings 

613b, advancing of the outer assembly 610, un-extending/contracting of the extendible section 625, 

and bend adjusting (or straightening) of the bendable section 624 may be performed by the surgeon 

or operator (via a console) or the controller, as described above and in the present disclosure. 

[00421] As illustrated in at least FIGURE 8I, the method may further include configuring the 

main anchor assembly to un-secure or un-anchor from the interior wall forming the cavity of the 

patient.  This may be achieved by un-expanding (or contracting) the expandable member 626 (if 

provided and in the expanded configuration or state).  Alternatively or in addition, the un-securing 

or un-anchoring may include not applying a negative pressure (or applying a positive pressure) by 

the one or more pressure openings 623a (if the one or more pressure openings 623a are providing a 

negative pressure).  Alternatively or in addition, the un-securing or un-anchoring may include 

applying a positive pressure by the one or more pressure openings 623a, as illustrated in at least 

Figure 8I, so as to push outwards the interior walls forming the cavity of the patient or expand a 

volume of the cavity of the patient around the one or more pressure openings 623a.  Alternatively or 

in addition, the un-securing or un-anchoring may include not applying a negative pressure (or 

applying a positive pressure) by the one or more pressure openings 623b (if the one or more 

pressure openings 623b are providing a negative pressure).  Alternatively or in addition, the un-

securing or un-anchoring may include applying a positive pressure by the one or more pressure 

openings 623b, as illustrated in at least Figure 8I, so as to push outwards the interior walls forming 

the cavity of the patient or expand a volume of the cavity of the patient around the one or more 
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pressure openings 623b.  Thereafter, the main assembly 620 (and the outer assembly 610) may be 

ready to be advanced through the bend section of the cavity of the patient.  The advancing of the 

main assembly 620 may be performed by extending the extendible section 625.  Alternatively or in 

addition, the advancing of the main assembly 620 (and the outer assembly 610) may be performed 

by pushing a proximal end of the main assembly 620 (i.e., the elongated member 620') inwards into 

the cavity of the patient.  Alternatively or in addition, the advancing can be performed for both the 

main assembly 620 and the outer assembly 610 together.  Either before, during, or after such 

advancing, the bendable section 624 may be selectively adjusted (e.g., by pulling the surgical 

system 600 to be more straight), via use of the instrument 621 and aid of the illumination source 

621a, so as to have less (or more) bend, turn, or steering in accordance with the bend of the cavity of 

the patient.  The aforementioned un-securing/un-anchoring of the expandable member 626/pressure 

openings 623a/pressure openings 623b, advancing of the main assembly 620 and/or outer assembly 

610, un-extending/contracting of the extendible section 625, and bend adjusting of the bendable 

section 624 may be performed by or via the controller, as described above and in the present 

disclosure. 

[00422] It is to be understood in the present disclosure that one or more of the aforementioned 

actions may be performed, either in whole or in part, manually by an operator/surgeon, assisted, 

either in whole or in part, by the controller and/or one or more motors (not shown), performed in 

whole or in part by the controller, and/or performed through the use of artificial intelligence (AI), in 

example embodiments.  For example, the endoscopic system 600 may include, among other things, 

artificial intelligence to perform automatic and/or adaptive steering functionality based on, among 

other things, visual data collected by the instrument 621 and/or sensor data collected by one or more 

sensors. 

[00423] It is also to be understood in the present disclosure that one or more elements of the 

endoscopic system (e.g., endoscopic system 600) may be detachable from (and/or attachable or re-

attachable to) the endoscopic system 600.  For example, one or more of the tendon members (e.g., 

tendon members 630, 630a, 630b, 630c, and/or 630d) may be removed and/or detached from the 

main assembly 620.  As another example, the main assembly 620 may be removed and/or detached 

from the outer assembly 610 (e.g., by sliding the main assembly 620 out of the main cavity of the 

outer assembly 610).  As another example, one or more elements of the navigation section 622, such 

as the bendable section 624, extendible section 625, and/or main anchoring section, may be 

removed and/or detached from the main assembly 620.  In yet another example, the expandable 

members 616 and/or 626 (if provided) may be removed and/or detached from the outer assembly 
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610 and/or main assembly 620, respectively.  It is recognized in the present disclosure that such 

detachability (and/or attachability or re-attachability) of one or more elements of the endoscopic 

system 600 advantageously enables the endoscopic system 600 to be better sterilized/cleaned.  

Alternatively or in addition. such detachability (and/or attachability or re-attachability) of one or 

more elements of the endoscopic system 600 advantageously enables such element(s) become 

single-use and/or disposable elements.  Accordingly, example embodiments of the endoscopic 

system 600 may be configurable to address, reduce, and/or eliminate the problems typically 

encountered regarding the inability to completely sterilize endoscopic systems (which may pose 

significant transmission risks of infectious agents). 

[00424] While various embodiments in accordance with the disclosed principles have been 

described above, it should be understood that they have been presented by way of example only, and 

are not limiting.  Thus, the breadth and scope of the example embodiments described in the present 

disclosure should not be limited by any of the above-described exemplary embodiments, but should 

be defined only in accordance with the claims and their equivalents issuing from this disclosure.  

Furthermore, the above advantages and features are provided in described embodiments, but shall 

not limit the application of such issued claims to processes and structures accomplishing any or all 

of the above advantages. 

[00425] For example, "assembly," "device," "portion," "segment," "member," "body," or other 

similar terms should generally be construed broadly to include one part or more than one part 

attached or connected together. 

[00426] Various terms used herein have special meanings within the present technical field.  

Whether a particular term should be construed as such a "term of art" depends on the context in 

which that term is used.  "Connected," "connecting," "attached," "attaching," "anchored," 

"anchoring," "in communication with," "communicating with," "associated with," "associating 

with," or other similar terms should generally be construed broadly to include situations where 

attachments, connections, and anchoring are direct between referenced elements or through one or 

more intermediaries between the referenced elements.  These and other terms are to be construed in 

light of the context in which they are used in the present disclosure and as one of ordinary skill in 

the art would understand those terms in the disclosed context. The above definitions are not 

exclusive of other meanings that might be imparted to those terms based on the disclosed context. 

[00427] As referred to in the present disclosure, a computing device, a processor, and/or a system 

may be a virtual machine, computer, node, instance, host, and/or device in a networked or non-

networked computing environment.  A networked computing environment may be a collection of 
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devices connected by communication channels that facilitate communications between devices and 

allow devices to share resources.  Also as referred to in the present disclosure, a computing device 

may be a device deployed to execute a program operating as a socket listener and may include 

software instances. 

[00428] Resources may encompass any type of resource for running instances including 

hardware (such as servers, clients, mainframe computers, networks, network storage, data sources, 

memory, central processing unit time, scientific instruments, and other computing devices), as well 

as software, software licenses, available network services, and other non-hardware resources, or a 

combination thereof.   

[00429] A networked computing environment may include, but is not limited to, computing grid 

systems, distributed computing environments, cloud computing environment, etc. Such networked 

computing environments include hardware and software infrastructures configured to form a virtual 

organization comprised of multiple resources that may be in geographically disperse locations. 

[00430] Furthermore, the coverage of the present application and any patents issuing from the 

present application may extend to one or more communications protocols, including TCP/IP. 

[00431] Words of comparison, measurement, and timing such as "at the time," "equivalent," 

"during," "complete," and the like should be understood to mean "substantially at the time," 

"substantially equivalent," "substantially during," "substantially complete," etc., where 

"substantially" means that such comparisons, measurements, and timings are practicable to 

accomplish the implicitly or expressly stated desired result. 

[00432] Additionally, the section headings herein are provided for consistency with the 

suggestions under 37 C.F.R. 1.77 or otherwise to provide organizational cues.  These headings shall 

not limit or characterize the invention(s) set out in any claims that may issue from this disclosure.  

Specifically, a description of a technology in the "Background" is not to be construed as an 

admission that technology is prior art to any invention(s) in this disclosure.  Furthermore, any 

reference in this disclosure to "invention" in the singular should not be used to argue that there is 

only a single point of novelty in this disclosure.  Multiple inventions may be set forth according to 

the limitations of the multiple claims issuing from this disclosure, and such claims accordingly 

define the invention(s), and their equivalents, that are protected thereby.  In all instances, the scope 

of such claims shall be considered on their own merits in light of this disclosure, but should not be 

constrained by the headings herein.
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Claims 

What is claimed is: 

1. An endoscopic system comprising: 

a main body, the main body having an elongated tubular structure with a proximal end and a 

distal end; 

a plurality of actuation control members extending through the elongated tubular structure of 

the main body; 

a navigation section, a proximal end of the navigation section securable to the distal end of 

the main body, the navigation section having a plurality of distal termination points, each distal 

termination point configured to receive a distal end of one or more of the actuation control members, 

wherein at least a portion of the navigation section is selectively controllable to bend based on a 

force applied to one or more of the actuation control members; 

an anchor assembly, the anchor assembly including: 

an anchor assembly body having an elongated structure forming a central axis, the 

anchor assembly body having a distal end and a proximal end, the proximal end securable to a distal 

end of the navigation section; 

a first expandable member secured to the anchor assembly body, the first expandable 

member configurable to transition between an expanded configuration and a non-expanded 

configuration, wherein when the first expandable member is in the expanded configuration, the first 

expandable member includes a proximal side wall facing towards the proximal end of the anchor 

assembly body and a distal side wall facing towards the distal end of the anchor assembly body, 

wherein the distal side wall of the first expandable member includes one or more first protrusions; 

a second expandable member secured to the anchor assembly body, the second 

expandable member configurable to transition between an expanded configuration and a non-

expanded configuration, wherein when the second expandable member is in the expanded 

configuration, the second expandable member includes a distal side wall facing towards the distal 

end of the anchor assembly body and a proximal side wall facing towards the proximal end of the 

anchor assembly body, wherein the proximal side wall of the second expandable member includes 

one or more second protrusions; and 

one or more pressure openings provided on the anchor assembly body at a location 

between the first and second expandable members, the one or more pressure openings configurable 

to provide a negative pressure; 
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wherein the first and second protrusions are configurable in such a way that, when 

the first and second expandable members are both in the expanded configuration, one or more of the 

first protrusions and one or more of the second protrusions cooperatively form a sieve portion 

between the first and second expandable members, the sieve portion configured to reducing an 

occurrence of solids blocking one or more of the pressure openings; and 

a connector assembly, the connector assembly having:  

a connector assembly body, the connector assembly body having a plurality of 

proximal termination points, each proximal termination point configurable to receive a proximal end 

of one or more of the actuation control members; and 

a connector interface portion, the connector interface portion having: 

a main port for bridging the connector assembly body to the proximal end of 

the main body;  

a pressure source port for receiving negative pressure from an external 

pressure source and providing the negative pressure to the one or more pressure openings via the 

main port; and  

an actuation control port for enabling the actuation control members to extend 

from the proximal termination points to the distal termination points in the navigation section. 

2. The endoscopic system of claim 1, wherein one or more of the following apply: 

the navigation section is selectively controllable to bend at a plurality of locations between 

the proximal and distal ends of the navigation section, each of the plurality of locations selected 

based on a selection of the one or more actuation control members that will receive an applied force; 

each bendable portion of the navigation section is selectively controllable to bend in a 

plurality of different curvatures, each of the plurality of different curvatures selected based on a 

selection of an amount of force applied to one or more of the actuation control members; and/or 

each bendable portion of the navigation section is selectively controllable to bend in a 

plurality of different directions, each of the plurality of different directions selected based on a 

selection of the one or more actuation control members that will receive an applied force. 

3. The endoscopic system of claim 1, wherein one or more of the following apply: 

the navigation section includes two or more of the distal termination points positioned 

equidistant from the proximal end of the navigation section; 

the navigation section includes two or more of the distal termination points positioned 

equidistant from a center axis formed by the navigation section; and/or 
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the navigation section includes a serially connected arrangement of sections, at least one of 

the sections having two or more of the distal termination points positioned equidistant from a center 

axis formed by the navigation section. 

4. The endoscopic system of claim 1, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the following apply: 

one or more of the first protrusions are formed as a thin wall extending along the distal side 

wall of the first expandable member in a radial manner away from the center axis; and/or 

one or more of the second protrusions are formed as a thin wall extending along the 

proximal side wall of the second expandable member in a radial manner away from the center axis. 

5. The endoscopic system of claim 1, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the following apply: 

one or more of the first protrusions are formed as a thin wall extending along the distal side 

wall of the first expandable member, each of the one or more first protrusions formed in a manner 

resembling a concentric circle with a common center being a point along the center axis; and/or 

one or more of the second protrusions are formed as a thin wall extending along the 

proximal side wall of the second expandable member, each of the one or more second protrusions 

formed in a manner resembling a concentric circle with a common center being a point along the 

center axis. 

6. The endoscopic system of claim 1, wherein when the first and second expandable members 

are in the expanded configuration: 

the distal side wall of the first expandable member includes a plurality of first protrusions, 

each of the first protrusions formed as a thin wall extending along the distal side wall of the first 

expandable member in a radial manner away from the center axis; and 

the proximal side wall of the second expandable member includes one or more second 

protrusions, each of the one or more second protrusions formed as a thin wall extending along the 

proximal side wall of the second expandable member, each of the one or more second protrusions 

formed in a manner resembling a concentric circle with a common center being a point along the 

center axis.  

7. The endoscopic system of claim 1, wherein when the first and second expandable members 

are in the expanded configuration: 

the distal side wall of the first expandable member includes one or more first protrusions, 

each of the one or more first protrusions formed as a thin wall extending along the distal side wall of 
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the first expandable member, each of the one or more first protrusions formed in a manner 

resembling a concentric circle with a common center being a point along the center axis; and 

the proximal side wall of the second expandable member includes one or more second 

protrusions, each of the one or more second protrusions formed as a thin wall extending along the 

proximal side wall of the second expandable member in a radial manner away from the center axis.  

8. The endoscopic system of claim 1, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the following apply: 

one or more of the first protrusions includes one or more openings, gaps, and/or non-uniform 

height regions for enabling negative pressure from one or more of the pressure openings to be 

applied through the first protrusions; and/or 

one or more of the second protrusions includes one or more openings, gaps, and/or non-

uniform height regions for enabling negative pressure from one or more of the pressure openings to 

be applied through the second protrusions. 

9. The endoscopic system of claim 1, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the first protruding members and one or more of 

the second protruding members cooperate to form one or more openings and/or gaps for the sieve 

portion so as to enable negative pressure from one or more of the pressure openings to be applied 

through the sieve portion. 

10. The endoscopic system of claim 1, wherein one or more of the following apply: 

one or more of the first protrusions includes an expandable member configurable to 

transition from a non-protruded configuration to a protruded configuration, the protruded 

configuration occurring when the first expandable member is in the expanded configuration and the 

non-protruded configuration occurring when the first expandable member is in the non-expanded 

configuration; and/or 

one or more of the second protrusions includes an expandable member configurable to 

transition from a non-protruded configuration to a protruded configuration, the protruded 

configuration occurring when the second expandable member is in the expanded configuration and 

the non-protruded configuration occurring when the second expandable member is in the non-

expanded configuration. 

11. The endoscopic system of claim 1, wherein one or more of the following apply: 

the actuation control members are cables; 

the distal end of each actuation control member is secured to one of the distal termination 

points; 
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when the first and second expandable members are in the expanded configuration, at least 

one first protrusion and at least one second protrusion are in contact with one another; 

one or more of the pressure openings is configurable to provide a positive pressure; 

the anchor assembly body is substantially cylindrical in shape;  

the first and second expandable members, when in the expanded configuration, have a shape 

that resembles a tire; and/or 

the pressure source port is configured to receive positive pressure form an external pressure 

source and provide the positive pressure to one or more of the following: the first expandable 

member, the second expandable member, and/or the one or more pressure openings. 

12. The endoscopic system of claim 1, wherein each of the proximal termination points of the 

connector assembly body is configurable to selectively vary a force applied to the actuation control 

member that is received by the proximal termination point; and/or 

wherein the connector assembly body further includes a tension sensor for each actuation 

control member, each tension sensor for use in determining a tension state of the actuation control 

member. 

13. The endoscopic system of claim 1, further comprising a controller in communication with 

the connector assembly, the controller configurable to perform one or more of the following:  

control the bending of the navigation section by actuating one or more of the proximal 

termination points to selectively vary a force applied to one or more of the actuation control 

members; 

control the transitioning of the first and second expandable members between the expanded 

configuration and non-expanded configuration; 

control the negative pressure provided by the one or more pressure openings; 

transition the one or more pressure openings between providing the negative pressure, 

providing a positive pressure, and not providing any pressure; and/or 

determine a tension state of one or more of the actuation control members. 

14. The endoscopic system of claim 1, wherein the connector assembly further includes a 

tension sensor assembly, and wherein one or more of the following apply: 

the tension sensor assembly is configurable to monitor a tension for one or more of the 

actuation control members;  

the tension sensor assembly is configurable to maintain, via one or more of the proximal 

termination points, a minimum threshold tension for one or more of the actuation control members; 

and/or 
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the tension sensor assembly is configurable to control, via one or more of the proximal 

termination points, an amount of tension for one or more of the actuation control members. 

15. The endoscopic system of claim 1, wherein the connector assembly further includes a 

tension sensor assembly, the tension sensor assembly having a tension sensor body, a tension sensor 

portion for receiving one of the actuation control members, and a tension sensor/switch;  

wherein each tension sensor assembly is configurable to control a tension in the actuation 

control member received by the tension sensor portion based on a predetermined threshold value; 

wherein, when the tension in the actuation control member received by the tension sensor 

portion is below the predetermined threshold value, the tension sensor body is positioned in such a 

way as to activate the tension sensor/switch, wherein the tension sensor/switch is configured to 

cause one of the proximal termination points to increase the tension in the actuation control member 

when activated; and 

wherein, when the tension in the actuation control member received by the tension sensor 

portion is greater than or equal to the predetermined threshold, the tension sensor body is positioned 

in such a way as to not activate the tension sensor/switch. 

16. The endoscopic system of claim 1, wherein the connector assembly further includes a 

tension sensor assembly, the tension sensor assembly having a tension sensor body, a tension sensor 

portion for receiving one of the actuation control members, and a tension sensor/switch;  

wherein each tension sensor assembly is configurable to control a tension in the actuation 

control member received by the tension sensor portion based on a predetermined threshold value; 

wherein, when the tension in the actuation control member received by the tension sensor 

portion is greater than or equal to the predetermined threshold value, the tension sensor body is 

positioned in such a way as to activate the tension sensor/switch, wherein the tension sensor/switch 

is configured to cause one of the proximal termination points to maintain the tension in the actuation 

control member when activated; and 

wherein, when the tension in the actuation control member received by the tension sensor 

portion is below the predetermined threshold, the tension sensor body is positioned in such a way as 

to not activate the tension sensor/switch, wherin the tension sensor/switch is configured to cause one 

of the proximal termination points to increase the tension in the actuation control member when not 

activated. 

17. An endoscopic system comprising: 

a main body, the main body having an elongated tubular structure with a proximal end and a 

distal end; and 
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a control section, the control section securable to the distal end of the main body, the control 

section including: 

a navigation section, the navigation section configurable in such a way that at least a 

portion of the navigation section is selectively controllable to bend in a plurality of directions and 

curvatures; 

a first expandable member, the first expandable member configurable to transition 

between an expanded configuration and a non-expanded configuration, the first expandable member, 

when in the expanded configuration, including a first side wall and a second side wall, the first side 

wall of the first expandable member having one or more first protrusions; 

a second expandable member, the second expandable member configurable to 

transition between an expanded configuration and a non-expanded configuration, the second 

expandable member, when in the expanded configuration, including a first side wall and a second 

side wall, the first side wall of the second expandable member having one or more second 

protrusions, wherein when the first and second expandable members are both in the expanded 

configuration:  

the first side wall of the first expandable member faces the first side wall of 

the second expandable member; and 

one or more of the first protrusions and one or more of the second protrusions 

cooperatively form a sieve portion between the first and second expandable members, the sieve 

portion configured to block solids from passing through to the one or more of the pressure openings; 

and

one or more pressure openings provided at a location between the first and second 

expandable members, the one or more pressure openings configurable to provide a negative pressure. 

18. The endoscopic system of claim 17, wherein one or more of the following apply: 

the navigation section is selectively controllable to bend at a plurality of locations between 

the proximal and distal ends of the navigation section; 

each bendable portion of the navigation section is selectively controllable to bend in a 

plurality of different curvatures; and/or 

each bendable portion of the navigation section is selectively controllable to bend in a 

plurality of different directions. 

19. The endoscopic system of claim 17, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the following apply: 
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one or more of the first protrusions are formed as a thin wall extending along the first side 

wall of the first expandable member in a radial manner away from a center axis of the first 

expandable member; and/or 

one or more of the second protrusions are formed as a thin wall extending along the first side 

wall of the second expandable member in a radial manner away from a center axis of the second 

expandable member. 

20. The endoscopic system of claim 17, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the following apply: 

one or more of the first protrusions are formed as a thin wall extending along the first side 

wall of the first expandable member, each of the one or more first protrusions formed in a manner 

resembling a concentric circle with a common center; and/or 

one or more of the second protrusions are formed as a thin wall extending along the first side 

wall of the second expandable member, each of the one or more second protrusions formed in a 

manner resembling a concentric circle with a common center. 

21. The endoscopic system of claim 17, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the following apply: 

one or more of the first protrusions includes one or more openings, gaps, and/or non-uniform 

height regions for enabling negative pressure from one or more of the pressure openings to be 

applied through the first protrusions; and/or 

one or more of the second protrusions includes one or more openings, gaps, and/or non-

uniform height regions for enabling negative pressure from one or more of the pressure openings to 

be applied through the second protrusions. 

22. The endoscopic system of claim 17, wherein when the first and second expandable members 

are in the expanded configuration, one or more of the first protruding members and one or more of 

the second protruding members cooperate to form one or more openings and/or gaps for the sieve 

portion so as to enable negative pressure from one or more of the pressure openings to be applied 

through the sieve portion. 

23. The endoscopic system of claim 17, wherein one or more of the following apply: 

one or more of the first protrusions includes an expandable member configurable to 

transition from a non-protruded configuration to a protruded configuration, the protruded 

configuration occurring when the first expandable member is in the expanded configuration and the 

non-protruded configuration occurring when the first expandable member is in the non-expanded 

configuration; and/or 
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one or more of the second protrusions includes an expandable member configurable to 

transition from a non-protruded configuration to a protruded configuration, the protruded 

configuration occurring when the second expandable member is in the expanded configuration and 

the non-protruded configuration occurring when the second expandable member is in the non-

expanded configuration. 

24. An endoscopic system comprising: 

a main body, the main body having an elongated tubular structure with a proximal end and a 

distal end; 

a plurality of actuation control members extending through the elongated tubular structure of 

the main body; 

a navigation section, a proximal end of the navigation section securable to the distal end of 

the main body, the navigation section having a plurality of distal termination points, each distal 

termination point configured to receive a distal end of one or more of the actuation control members, 

wherein at least a portion of the navigation section is selectively controllable to bend based on a 

force applied to one or more of the actuation control members; 

an anchor assembly, the anchor assembly including: 

an anchor assembly body having an elongated structure forming a central axis, the 

anchor assembly body having a distal end and a proximal end, the proximal end securable to a distal 

end of the navigation section; 

a first expandable member secured to the anchor assembly body, the first expandable 

member configurable to transition between an expanded configuration and a non-expanded 

configuration; 

a second expandable member secured to the anchor assembly body, the second 

expandable member configurable to transition between an expanded configuration and a non-

expanded configuration; and 

one or more pressure openings provided on the anchor assembly body at a location 

between the first and second expandable members, the one or more pressure openings configurable 

to provide a negative pressure; and 

a connector assembly, the connector assembly having:  

a connector assembly body, the connector assembly body having a plurality of 

proximal termination points, each proximal termination point configurable to receive a proximal end 

of one or more of the actuation control members; and 

a connector interface portion, the connector interface portion having: 
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a main port for bridging the connector assembly body to the proximal end of 

the main body;  

a pressure source port for receiving negative pressure from an external 

pressure source and providing the negative pressure to the one or more pressure openings via the 

main port; and  

an actuation control port for enabling the actuation control members to extend 

from the proximal termination points to the distal termination points in the navigation section. 

25. The endoscopic system of claim 24, wherein one or more of the following apply: 

the navigation section is selectively controllable to bend at a plurality of locations between 

the proximal and distal ends of the navigation section, each of the plurality of locations selected 

based on a selection of the one or more actuation control members that will receive an applied force; 

each bendable portion of the navigation section is selectively controllable to bend in a 

plurality of different curvatures, each of the plurality of different curvatures selected based on a 

selection of an amount of force applied to one or more of the actuation control members; and/or 

each bendable portion of the navigation section is selectively controllable to bend in a 

plurality of different directions, each of the plurality of different directions selected based on a 

selection of the one or more actuation control members that will receive an applied force. 

26. The endoscopic system of claim 24, wherein one or more of the following apply: 

the navigation section includes two or more of the distal termination points positioned 

equidistant from the proximal end of the navigation section; 

the navigation section includes two or more of the distal termination points positioned 

equidistant from a center axis formed by the navigation section; and/or 

the navigation section includes a serially connected arrangement of sections, at least one of 

the sections having two or more of the distal termination points positioned equidistant from a center 

axis formed by the navigation section. 

27. The endoscopic system of claim 24, wherein one or more of the following apply: 

the actuation control members are cables; 

the distal end of each actuation control member is secured to one of the distal termination 

points; 

one or more of the pressure openings is configurable to provide a positive pressure; 

the anchor assembly body is substantially cylindrical in shape;  

the first and second expandable members, when in the expanded configuration, have a shape 

that resembles a tire; and/or 
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the pressure source port is configured to receive positive pressure from an external pressure 

source and provide the positive pressure to one or more of the following: the first expandable 

member, the second expandable member, and/or the one or more pressure openings. 

28. The endoscopic system of claim 24, wherein one or more of the following apply: 

each of the proximal termination points of the connector assembly body is configurable to 

selectively vary a force applied to the actuation control member that is received by the proximal 

termination point;  

the connector assembly body further includes a tension sensor for each actuation control 

member, each tension sensor for use in determining a tension state of the actuation control member; 

and/or 

the endoscopic system further comprises a controller in communication with the connector 

assembly, the controller configurable to determine a tension state of one or more of the actuation 

control members. 

29. The endoscopic system of claim 24, wherein one or more of the following apply: 

the connector assembly is detachable from and attachable to the main body; 

the connector interface portion is detachable from and attachable to the main body; 

the connector interface portion is detachable from and attachable to the connector assembly 

body; and/or  

the connector assembly body is a disposable element. 

30. The endoscopic system of claim 24, wherein the connector assembly further includes a 

tension sensor assembly, and wherein one or more of the following apply: 

the tension sensor assembly configurable to monitor a tension for one or more of the 

actuation control members;  

the tension sensor assembly is configurable to maintain, via one or more of the proximal 

termination points, a minimum threshold tension for one or more of the actuation control members; 

and/or 

the tension sensor assembly is configurable to control, via one or more of the proximal 

termination points, an amount of tension for one or more of the actuation control members. 

 

 


