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(54) Title: REMOVING FOREIGN OBJECTS FROM BODY CAVITY

(57) Abstract: A device (100) for removing for
100 eign objects lodged in a body cavity is described.

In one embodiment, the device (100) includes a
handle (102) to grip the device (100) during oper
ation, and an access shaft portion (106) for insert
ing into the body cavity. The access shaft portion
(106) includes a stationary extension ( 110) fixedly
coupled to the handle (102), a movable extension
( 112) actuable with respect to the stationary ex
tension ( 110), and a bending portion ( 114) distal
with respect to the handle (102). One end of the
bending portion ( 114) is coupled to the stationary
extension ( 110) at a pivot (120) and the bending
portion (120) is coupled to the movable extension
( 112) for actuating about the pivot (120). The
device (100) further includes an actuator (104)
coupled to the movable extension ( 112) to
provide movement to the movable extension ( 112)
for actuating the bending portion ( 114) about the
pivot (120).
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REMOVING FOREIGN OBJECTS FROM BODY CAVITY

TECHNICAL FIELD

[0001] The present subject matter relates to removal of foreign objects and, particularly

but not exclusively, to removing foreign objects from a body cavity.

BACKGROUND

[0002] A problem frequently encountered by doctors, nurses and emergency personnel,

such as emergency medical technicians, is the need to remove foreign objects that are lodged

in a body cavity, such as ear or nasal canal. For example, foreign objects such as nuts, beads,

and peas, may get accidently stuck inside such body cavities and have to be removed by

medical personnel. In one example, a person may insert a cotton bud in the ear canal for

blocking sound; however, the cotton bud may lodge inside the ear canal and may not be

extractable with bare hands.

[0003] Further, the small size of the ear and nasal canal aggravates the job of removal of

the foreign object. The small size does not provide enough space for medical personnel to

manipulate a device inside the canal to grasp and remove the foreign object. Further

compounding the difficulty in removing such foreign objects is the fact that both the ear and

nasal canals are relatively sensitive parts of the human body.

[0004] Conventional devices and procedures to remove a foreign object from body

cavities, as mentioned above, include use of a pair of forceps to remove the object. In certain

other cases, the objects may be non-graspable and may not be removable by the forceps. In

such cases, the non-graspable foreign objects lodged in the body cavity are removed with the

help of other devices such as spatula, catheters for Eustachian tube, or similar make-shift

devices.

SUMMARY

[0005] This summary is provided to introduce concepts related to removal of a foreign

object from a body cavity, and these concepts are further described below in the detailed

description. This summary is neither intended to identify essential features of the claimed

subject matter nor is it intended for use in determining or limiting the scope of the claimed

subject matter..



[0006] In one embodiment, a device for removing foreign objects lodged in a body cavity

is described. According to said embodiment, the device includes a handle to grip the device

during operation, and an access shaft portion for inserting into the body cavity. The access

shaft portion includes a stationary extension fixedly coupled to the handle, a movable

extension actuable with respect to the stationary extension, and a bending portion distal with

respect to the handle. One end of the bending portion is coupled to the stationary extension at

a first pivot and the bending portion is coupled to the movable extension at a second pivot for

actuating about the first pivot. The device further includes an actuator coupled to the movable

extension, and the actuator is actuable to provide movement to the movable extension for

providing movement of the bending portion about the pivot.

[0007] According to another embodiment of the present subject matter, a method for

removing a foreign object lodged in a body cavity using a device is described herein. In

accordance with said embodiment, the method includes locating the foreign object inside the

body cavity and positioning a bending portion of the device behind the foreign object. In such

a position, the bending portion is in a first state. An actuator coupled to the bending portion is

actuated to actuate the bending portion to move the bending portion in a second state for

holding the foreign object. Further, the foreign object is withdrawn from the body cavity to

remove the foreign object from the body cavity.

BRIEF DESCRIPTION OF THE FIGURES

[0008] The detailed description is described with reference to the accompanying

figures. In the figures, the left-most digit(s) of a reference number identifies the figure in

which the reference number first appears. The same numbers are used throughout the

drawings to reference like features and components:

[0009] Figure 1 illustrates to a device for removal of a foreign object from a body cavity,

in accordance with an embodiment of the present subject matter.

[0010] Figures 2 and 2a illustrate the device for removal of a foreign object from a body

cavity in a first state, in accordance with an embodiment of the present subject matter.

[001 1] Figures 3 and 3a illustrate the device for removal of a foreign object from a body

cavity in a second state, in accordance with an embodiment of the present subject matter.



DETAILED DESCRIPTION

[0012] Various emergency cases of foreign objects lodged in a body cavity, such as nasal

canal or ear canal, are encountered daily by medical personnel in hospitals and clinics.

Conventionally, the removal of the foreign object is achieved by using a pair of forceps-like

instrument. A tip of the forceps is used to grab the foreign object and the foreign object is

extracted. Such techniques are applicable for extracting objects which are considerably

smaller than the width of the body cavity, such that the cavity does not present a significant

constraint.

[0013] However, if the object lodged in the body cavity is considerably large, then the

forceps might not be able to open wide enough inside the cavity. In addition, if the clearance

between the object and the wall of the cavity is considerably less, then the space on the side of

the foreign object, the forceps may be insufficient to grasp the object. Further, using the

forceps for the removal of the foreign object from such body cavities as mentioned above,

presents the risk of pushing the object further down the body cavity, aggravating the

condition.

[0014] Further, in certain other cases, in which the objects may be non-graspable, the

difficulty in removal of such objects may be even greater. In such cases, the foreign device

cannot be removed by the forceps. Accordingly, the removal of a non-graspable foreign

objects lodged in the body cavity is done with the help of devices such as spatula, catheters

for Eustachian tube, or make-shift devices. However, use of such devices requires very high

skill to remove the foreign object, and the patient is at a risk of serious injury to the cavity

lining. Further, during such procedures the medical personnel run a high risk of pushing the

foreign object further into the cavity, aggravating the situation. In addition, very often, the

patients who need foreign objects to be removed are children or mentally challenged adults

who may not sit patiently throughout the procedure of extracting the foreign object. As a

result, the person performing the procedure may have only have a single opportunity to

remove the object, before the patient gets restless.

[0015] In addition, in case the situation is aggravated as described in both of the above

mentioned cases, the patient may then be required to undergo an invasive medical procedure

for the removal of the foreign object.



[0016] The present subject matter describes a device and a method for removing foreign

objects from a body cavity, according to an embodiment of the present subject matter. In one

example, a device can be implemented for extracting foreign objects from narrow cavities,

such as nasal or ear canal of a patient. In one example, the device can be used to remove the

foreign objects from an anterior portion of the nasal cavity. The device described herein

provides for effective and easy removal of the foreign object lodged in the body cavity of the

patient, involving less skill and dexterity for the same.

[0017] According to an embodiment, the device includes a handle, an actuator, and an

access shaft portion. The handle allows an operator, such as doctor or other such medical

personnel, operating the device to grip the device while operating the device. An access shaft

portion is connected to the handle at one end and provided with a bending portion at the other

end. The access shaft portion can be inserted into the body cavity, while operating the device

for removing the foreign object. As will be explained further, the access shaft portion is

inserted into the cavity from which the foreign object is to be removed, and, a bending portion

is actuated to bend and hold the foreign object and the foreign object is removed. The bending

portion is then used to extract and remove the foreign object form the body cavity.

[0018] In said embodiment, for achieving the removal of the foreign object with the

bending portion, the access shaft portion includes a stationary extension and a movable

extension. According to said embodiment, the bending portion can be coupled to the actuator

through the movable extension, to provide actuation of the bending portion. The actuation of

the actuator in-turn effects the actuation of the bending portion. According to an aspect, the

bending portion upon actuation by the actuator, can achieve a bending motion with respect to

the stationary extension.

[0019] Accordingly, in an embodiment, the bending portion can be pivoted to the

stationary extension at a first pivot. Further, the bending portion can be coupled to the

movable extension at a second pivot adjacent to the first pivot. Upon the actuation of the

movable extension by the actuator, the bending portion pivots and rotates about the first pivot

because of the pulling action of the movable extension at the second pivot. The pivoting

motion of the bending portion actuates the bending portion with reference to the stationary



extension, such that the bending portion is substantially perpendicular to the stationary

extension, and achieves an L-shaped configuration with the stationary extension.

[0020] The bending capability of the bending portion provides for the removal of the

foreign object. During operation, the access shaft portion is inserted into the body cavity such

that the bending portion extends behind the foreign object to be extracted, such that the

bending portion 114 is farther than the foreign object from the opening of the body cavity.

Once the bending portion extends behind the foreign object, the actuator can be actuated by

the operator, which in turn causes the bending of the bending portion to form the L-shaped

configuration with the stationary extension. Such a configuration of the bending portion can

hold the foreign object and facilitate easy extraction of the foreign object from the body

cavity. Accordingly, when the operator has effectively ensured that the foreign object is

securely held, the operator can retract the device from the body of the patient, to withdraw the

access shaft portion from the body cavity. With the withdrawal of the access shaft portion, the

foreign object is also removed from the body cavity.

[0021] In an implementation, the device can also be provided with an illuminating unit for

illuminating the body cavity on which the device is being used. In one example, the

illuminating unit can be a light emitting diode of high intensity for providing effective

illumination of the body cavity. Accordingly, the operator, while inserting the access shaft

portion into the body cavity for removing the foreign object, can easily locate the foreign

object and accordingly position the access shaft portion and the bending portion with respect

to the foreign object inside the body cavity.

[0022] With the provision of the device as described above, the foreign object can be

easily and painlessly removed from the body cavity without requiring invasive techniques. In

addition, the configuration and operation ensures that the foreign object is not pushed further

into the body cavity, therefore, preventing the aggravation of the condition. In addition, the

device is easy to handle and does not require specific training for operating the device. As a

result, even a considerably less skilled operator can operate the device for removing objects

lodged in the patients' body cavity.

[0023] These and other advantages of the present subject matter would-be described in

greater detail in conjunction with the following figures.



[0024] Figure 1 illustrates a device 100 for removing foreign objects from a body cavity,

according to an embodiment of the present subject matter. In an example, the device 100 can

be used for removing foreign objects lodged in narrow cavities, such as nasal or ear canal.

[0025] According to an embodiment, the device 100 includes a handle 102, an actuator

104, and an access shaft portion 106. The handle 102 allows an operator, such as doctor or

other such medical personnel, operating the device 100 to grip the device 100 while the access

shaft portion 106 is inserted into the body cavity for removing the foreign object. The access

shaft portion 106 is connected to the handle 102, and has actuable and non-actuable parts. The

actuable parts are coupled to the actuator 104. In an embodiment, the handle 102 can be

provided with a plurality of grooves 108 for allowing convenient and effective gripping of the

device 100 during operation/Further, in an implementation, the actuator 104 can be provided

adjacent to the handle 102 for allowing access to the operator ergonomically, while operating

the device 100. In said implementation, the actuator 104 can be provided as a trigger. In other

implementations, the actuator 104 can be provided at other suitable locations on the device

100, and can be provided as a button, a knob, or other such component.

[0026] According to an aspect of the invention, the access shaft portion 106 includes a

stationary extension 110, a movable extension 112, and a bending portion 114. The movable

extension 112 and the bending portion 114 can operate in conjunction for allowing the

removal of the foreign object using the device 100. According to- an embodiment, the bending

portion 114 can be coupled to the actuator 104 through the movable extension 112, to provide

actuation of the bending portion 114. The actuation of the actuator 104, in turn, effects the

actuation of the bending portion 114. In an example, the actuator 104 can be manually

actuable for operation. Further, in an implementation, the bending portion 14 can be

provided as having a concavity on the side towards the direction of bending. Accordingly,

during operation of the device 100, the concavity of the bending portion 114 can

accommodate the foreign object and facilitate easy removal of the same. Further, in other

implementations, the bending portion 114 can be provided as two-pronged, or having

serrations for facilitating the removal of the foreign object.

[0027] In said embodiment, the stationary extension 110 can be fixedly coupled to, say

the handle 102. Further, in an implementation, the stationary extension 110 of the access shaft



portion 106 can be provided with graduations or markings (not shown) thereon, to provide

feedback to the operator about the depth upto which the device 100 has entered the cavity,

while operating the device 100. Such provision of feedback facilitates the operator in

effectively operating the device 100 without hurting the patient. In other implementations, the

device 100 can be provided with a force-based feedback mechanism, such as a .position

sensor, for the operator to determine the depth upto which the device 100 has been inserted

into the body cavity. In an example, the force-feedback mechanism can be similar to those

provided in game pad devices or other tactile mechanisms.

[0028] In an implementation, the device 100 can also be provided with an illuminating

unit 116 for illuminating the body cavity on which the device 100 is being used. In one

example, the illuminating unit 116 can be a light .emitting diode of high intensity for

providing effective illumination of the body cavity. Accordingly, the device 100 can include a

circuitry and a switch (not shown) for controlling the illuminating unit 116. Further, in said

implementation, the device 100 can be provided with a battery compartment (not shown), for

example, in the handle 102, for accommodating a power source for the operation of the

illuminating unit 116.

[0029] Figures 2 and 2a illustrate the device 100 for removing a foreign object from a

body cavity, such as the nasal canal or the ear canal, in a first state. Further, figures 3 and 3a

illustrate the device 100 in a second state. For the sake of brevity and ease of explanation,

figures 2, 2a, 3, and 3a are described in conjunction hereinafter.

[0030] According to an aspect, the bending portion 114 can execute a bending motion

with respect to the stationary extension 10, upon actuation. In an embodiment, the bending

portion 114 is pivotedly coupled to the stationary extension 110 at a pivot, such as a first pivot

120, and coupled to the movable extension 112. In an example, the bending portion 114 can

be coupled to the movable extension 112 at a second pivot 122 adjacent to the first pivot 120.

As a result, upon the actuation of the movable extension 112 by the movement of the actuator

104, the second pivot 122 and the bending portion 114 pivot about the first pivot 120 because

of the pull experienced at the second pivot 122. The pivoting motion actuates the bending

portion 114 with reference to the stationary extension 110, such that the bending portion 114

is substantially perpendicular to the stationary extension 110, say at the extreme position.



Such state of the device 100, in which the bending portion 114 is bent with respect to the

stationary extension 110, is shown in figures 3 and 3a. In one embodiment, the bending

portion 114 can bend more than the substantially perpendicular angle with respect to the

stationary extension 110. Further, in one example, the movable extension 112 and the

stationary extension 110 can be formed as rigid elements, such as a rod.

[0031] In addition, in an embodiment, the actuator 104 can be provided as coupled to a

retractable member (not shown), such as a spring, for resuming the original position of the

bending portion 114 when the actuating force on the actuator 104 is removed. For example,

the retractable member can be provided at a distal end of the access shaft portion 106, with

respect to the body of the device 100, to be directly coupled to the bending portion 114. In

one case, the first pivot 120 can be provided as a spring-loaded hinge. However, in another

example, a retractable wire can be used instead as the movable extension 112, for effecting

actuation of the bending portion 114.

[0032] During operation of the device 100 for removing the foreign object from the body

cavity, the access shaft portion 106 is inserted into the body cavity such that the bending

portion 114, in the first state, extends behind the foreign object to be extracted, , such that the

bending portion 114 is farther from the opening of the body cavity than the foreign object is

from the opening of the body cavity. The illuminating unit 116 can provide the illumination

for the operator to view the location of the bending portion 114 with respect to the foreign

object.

[0033] Once the bending portion 114 extends behind the foreign object, the actuator 104

can be actuated by the operator, which in turn causes the bending of the bending portion 114

to move the bending portion 114 into the second state and form a substantially L-shape with

the stationary extension 110. Such a configuration of the bending portion 114 can hold the

foreign object and facilitate easy extraction of the foreign object from the body cavity.

Accordingly, when the operator has effectively ensured that the foreign object is securely

held, the operator can retract the device 100 away from the body of the patient, to withdraw

the access shaft portion 106 from the body cavity. With the withdrawal of the access shaft

portion 106, the foreign object is also removed from the body cavity.



[0034] With the provision of the device 100 as described above, the foreign object can be

easily and painlessly removed from the body cavity without requiring invasive techniques. In

addition, the configuration and operation ensures that the foreign object is not pushed further

into the body cavity, therefore, preventing the aggravation of the condition. In addition, the

device 100 is easy'to handle and does not require specific training for operating the device

100. As a result, even a considerably less skilled operator can operate the device 100 for

removing objects lodged in the patients' body cavity.

[0035] Further, the present subject matter also relates to a method for removing a foreign

object lodged in a body cavity, using the device 100 described in the present subject matter.

The method includes locating the foreign object or foreign body inside the body cavity, with

the help of the device 100. In an implementation, the bending portion 114 of the device 100

can be used for locating the foreign body inside the body cavity. Further, in one case, the

illuminating unit 116 can be used for illuminating the body cavity to determine the position of

the foreign object in the body cavity. The bending portion 114 is then maneuvered behind the

foreign body, such that the bending portion 114 is farther from the opening of the body cavity

than the foreign object is from the opening of the body cavity. Once the bending portion 114

is in such a position, the actuator 104 is actuated. The actuation of the actuator 104 causes the

bending portion 114 to actuate in direction of the foreign object, bending to form a

substantially L-shape with the stationary extension 1 0 of the device 100. In such a shape, the

bending portion 114 can secure the foreign object and subsequently, the device 100 can

withdraw the foreign object from the body cavity.

[0036] Although implementations of the device and method for removing foreign objects

lodged in a body cavity, such as nasal cavity or ear cavity, of a patient, have been described in

language specific to structural features and/or methods, it is to be understood that the subject

matter is not necessarily limited to the specific features described. Rather, the specific features

and methods are disclosed as implementations for the device and method for removing

foreign objects from a body cavity.



I/We claim:

1. A device (100) for removing foreign objects lodged in a body cavity, the device (100)

comprising:

a handle (102) to grip the device (100) during operation;

an access shaft portion (106) for inserting into the body cavity, the access shaft

portion (106) comprising,

a stationary extension ( 1 10) fixedly coupled to the handle (102);

a movable extension ( 112) actuable with respect to the stationary extension

( 110); and

a bending portion ( 114) distal with respect to the handle (102), wherein one

end of the bending portion ( 1 14) is coupled to the stationary extension ( 110) at a

pivot (120) and the bending portion ( 114) is coupled to the movable extension

( 112) for actuating about the pivot (120); and

an actuator (104) coupled to the movable extension ( 1 12), wherein the actuator

(104) is actuable to provide movement to the movable extension ( 112) for providing

movement of the bending portion ( 114) about the pivot (120).

2 . The device (100) as claimed in claim 1, wherein the bending portion ( 114) comprises a

concavity on a side towards a direction of bending to accommodate the foreign object.

3. The device (100) as claimed in claim 1, wherein the handle (102) is provided with a

plurality of grooves (108) for gripping the device (100).

4 . The device (100) as claimed in claim 1, wherein the stationary extension ( 110) is

provided with a feedback mechanism to provide feedback regarding depth of entry of

the access shaft portion (106).

5. The device (100) as claimed in claim 4, wherein the feedback mechanism comprises at

least one of markings on the access shaft portion (106) and a force-feedback mechanism.

6 . The device (100) as claimed in claim 5, wherein the force-feedback mechanism is one of

a position sensor and proximity sensor.

7. The device (100) as claimed in claim 1 further comprising an illuminating unit ( 116) to

illuminate the body cavity for access.



The device (100) as claimed in claim 1, wherein the actuator (104) is provided with a

retractable member for resuming original position of the bending portion ( 14) when

actuating force is removed from the actuator (104).

A method for removing a foreign object lodged in a body cavity using a device (100),

the method comprising:

locating the foreign object inside the body cavity;

positioning a bending portion ( 1 14) of the device (100) behind the foreign object,

wherein the bending portion ( 1 4) is in a first state;

actuating an actuator (104) coupled to the bending portion ( 114) to actuate the

bending portion ( 114) to move the bending portion ( 114) in a second state for holding

the foreign object; and

withdrawing the foreign object from the body cavity to remove the foreign object

from the body cavity.

The method as claimed in claim 9, wherein the locating comprises illuminating the body

cavity to determine a location of the foreign object in the body cavity.













n erna ona app ca on o.

PCT/IN2013/000765

A. CLASSIFICATION OF SUBJECT MATTER

A61B 17/50(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B 17/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPI, EPODOC: feedback^-, sensor?, deep, depth, forcep+, pivot+, foreign, object, ball, bead, handle, illuminat
+, tak?? out, remov+, cavity, ear, nasal, position, proximity, switch

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 201282995 Y ((LIU , XIAOJUN)) 05 August 2009 (2009-08-05) 1-3 and 8

description, paragraphs 5 , 8 and figure 1

Y CN 201282995 Y ((LIU , XIAOJUN)) 05 August 2009 (2009-08-05) 4-7

description, paragraphs 5 , 8 and figure 1

Y US 2011/0106484 Al ((QUINN, DAVID E. ET AL.)) 05 May 201 1 (2011-05-05) 4-6

claims 1 and 3

Y US 5133721 A ((ANGULO, EARL D.)) 28 July 1992 (1992-07-28) 7

description, column 4 , lines 35-40 and figure 8a

A CN 202113223 U ((LIAN, BIN)) 18 January 2012 (2012-01-18) 1-8

the whole document

I IFurther documents are listed in the continuation of Box C. | | See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered later document published after the international filing date or priority
Ά " to be of particular relevance date and not in conflict with the application but cited to understand the

principle or theory underlying the invention
earlier application or patent but published on or after the internationalΈ " filing date document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step
document which may throw doubts on priority claim(s) or which is'L" when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
document referring to an oral disclosure, use, exhibition or otherΌ " combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
document published prior to the international filing date but later than'P" document member of the same patent family
the priority date claimed '&"

Date of the actual completion of the international search Date of mailing of the international search report

31 March 2014 08 May 2014

Name and mailing address of the ISA/ Authorized officer

STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA(ISA/CN)
6,Xitucheng R ., Jimen Bridge, Haidian District, Beijing, CHEN,Fei
China
100088 China

Facsimile No. (86-10)62019451 Telephone No. (86-10)82245794

Form PCT/ISA/210 second sheet Jul 2009



n erna ona app ca on o.

PCT/IN2013/000765

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. 0 Claims Nos.: 9-10
because they relate to subject matter not required to be searched by this Authority, namely:

[1] Claims 9-10 define a method for removing a foreign object lodged in a body cavity using a device,
which comprises steps of positioning a bending portion of the device behind the foreign object and
withdrawing the foreign object from the body cavity to remove the foreign object from the body
cavity.

[2] Therefore, said claims 9-10 are considered as defining a method for treatment of the human or animal
body by therapy.

[3]

2. Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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