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ENDOSCOPIC DEVICE FOR MULTIPLE SAMPLE BIOPSY

Technical Field

The present invention relates in one aspect to an endoscopic biopsy device for col-

lecting multiple tissue samples. In a further aspect, the invention relates to an endo

scopic biopsy instrument comprising such a device. In yet a further aspect, the in

vention relates to a method for taking multiple tissue samples using an endoscopic

biopsy instrument.

Background of the Invention

When performing gastro-intestinal (Gl) endoscopy, it is typically desired to take t is

sue samples at the same time. This may be achieved by advancing an endoscopic

biopsy instrument through the instrument-channel of a Gl endoscope to take a t is

sue sample. In order to be able to do so, the endoscopic biopsy instrument has to

fulfil very stringent conditions as to the dimensions and remote operability through a

long and narrow instrument-channel. The instrument-channel is typically between 2-

4 mm, or even between 1-2 mm in ultrathin endoscopes. At the same time, typical

Gl endoscopes have a length of about 1-2 m or even more. Furthermore when op

erated, the Gl endoscope, and thus also the endoscopic biopsy instrument when

inserted through the instrument channel, has to follow a long tortuous path through

the gastro-intestinal tract in order to reach the site of investigation and sample-

taking. An endoscopic biopsy instrument therefore has a functional device for taking

tissue samples, which is located at a distal end of an elongate, flexible shaft. The

functional device and a distal portion of the elongate flexible shaft are dimensioned

and configured to be inserted into and follow the instrument channel. The functional

device is remotely operable by means of operating controls located at a proximal

end of the elongate, flexible shaft extending outside the endoscope (and thus out

side the patient), wherein the operating controls communicate mechanically with the

functional device through the elongate, flexible shaft. Typically, the operating con-

trols are combined in an operating handle at the proximal end of the endoscopic

biopsy instrument. The functional device is a biopsy device for taking tissue samples

from a bodily cavity, more particular for taking tissue samples from the inside of the

Gl tract.



One problem of common biopsy instruments is that they have to be removed from

the instrument channel after each biopsy in order to recover the tissue sample. This

results in a time consuming procedure when several tissue samples have to be se

cured from the same site and/or different sites. In practice, this also limits the num-

ber of tissue samples that can be taken from a patient during a given endoscopic

examination session, and may therefore require more than one session in order to

obtain a sufficient number of tissue samples. Furthermore, the examination may

require that a plurality of tissue samples be collected around the same location.

When having to remove the biopsy instrument after each sample taking, it may be

difficult to precisely control and map the exact location of each tissue sample, and of

the different tissue samples with respect to each other.

This problem is addressed by endoscopic instruments for multiple sample biopsy

that are adapted to collect multiple tissue samples without having to remove the

instrument from the body between samples. WO 95/08945 discloses an endoscopic

instrument for obtaining a series of multiple tissue samples without being withdrawn

from the endoscope. The instrument comprises jaws that are operable to secure a

tissue sample. In one aspect the instrument comprises a needle-shaped retractor

constructed to accumulate a series of tissue samples. The retractor is operated to

pierce a newly secured sample for picking up the sample. However, previously co l

lected samples press against the new sample, thus affecting reliability of the pick

up.

A further problem of such endoscopic biopsy instruments that are intended for use in

narrow instrument channels is to obtain a reliable remote operation, in particular

when the endoscope is inserted into a body cavity along a tortuous path. Further

more, the tough spatial constraints make it very difficult to implement more ad

vanced/complex functionality that may require a plurality of wires and/or flexible

push rods for the transmission of operation control forces to the functional device.

Object of the present invention is to provide an endoscopic biopsy device/instrument

for securing and collecting multiple tissue samples that overcomes problems of the

prior art, provides an improvement or at least an alternative.



Summary of the Invention

According to one aspect, the invention relates to an endoscopic biopsy device for

collecting multiple tissue samples, wherein the endoscopic biopsy device comprises

a tubular body having in an axial direction a distal end and a proximal end; jaws that

are attached to the distal end of the body, wherein the jaws are moveable with re

spect to each other between an OPEN position and a CLOSED position to secure a

tissue sample, and wherein the jaws in the CLOSED position define a sampling

chamber; a collecting chamber for receiving multiple tissue samples, the collecting

chamber being located within the body in a proximal direction adjacent to the sam-

pling chamber; an axially extending collecting member (30) for transfixing secured

tissue samples, the collecting member being axially displaceable between a retract

ed position in the collecting chamber and a deployed position where the collecting

member penetrates into the sampling chamber; and wherein the tubular body com

prises within the region of the collecting chamber at least one flexible section. By

providing a flexible section, a longer tubular body can be provided without compro

mising the possibility of inserting the endoscopic biopsy device through an instru

ment channel with sharp bends or curves.

Further according to a preferred embodiment of the endoscopic biopsy device, the

at least one flexible section is configured to provide an elastic return force acting to

straighten out the flexible portion, upon deformation by bending in a lateral direction.

Thereby, steering of the endoscopic biopsy device in absence of any further guiding

means is facilitated - despite the inherent flexibility of the endoscopic biopsy device.

This is in particular an issue when the endoscopic biopsy device projects from the

distal end of the endoscope during the taking of a tissue sample. In this procedure,

the steering to the site of sample-taking is facilitated, despite the flexibility of the

tubular body.

Further according to some embodiments of the endoscopic biopsy device, the at

least one flexible section comprises an articulated joint; a tubular material having

one or more weakening openings and/or weakening cuts and/or weakening recess

es; a helicoidally wound metal wire or metal band; and/or an elastic plastic tube m a

terial. Advantageously, the elastic plastics tube material is thermoplastic polyure-

thane (TPU).



Further according to one embodiment of the endoscopic biopsy device, the tubular

body is covered with an outer coating. An outer coating is useful for facilitating easy

insertion of the biopsy device through the instrument channel, for proctecting the

structured material, and for avoiding that structured material gets caught, e.g. during

insertion or operation.

Further according to one embodiment of the endoscopic biopsy device, the collect

ing chamber is provided with an inner lining. An inner lining of the inner walls of the

cavity formed by the tubular body is useful for protecting the collected samples, for

avoiding that the collected tissue samples get caught in the structures, thereby facili

tating the axial transport of tissue samples within the collecting chamber. Further

more, an inner lining is useful for preventing that collected samples protrude through

any openings or interstices in the structured material, thereby facilitating proper de-

tainment of the collected samples inside the collecting chamber.

Further according to one embodiment of the endoscopic biopsy device, the tubular

body has a plurality of alternating stiff and flexible sections, i.e. a plurality of flexible

sections, separated by respective stiff sections arranged between neighbouring flex-

ible sections. Advantageously, the tubular body has at least two flexible sections, at

least three flexible sections, at least four flexible sections, or even more flexible sec

tions, wherein neighbouring flexible sections are separated from each other by a stiff

section. Thereby an increased stability and/or flexibility of the tubular body may be

achieved. Preferably, the plurality of flexible sections is arranged within the region

defining an internal cavity for the tissue collecting chamber.

Further according to one embodiment of the endoscopic biopsy device, the length of

the collecting chamber is at least 2cm, at least 3cm, at least 4cm, or at least 5cm,

wherein an increased length of the collecting chamber increases the capacity for

receiving specimens accordingly. Due to the flexible section of the tubular body in

the region of the collecting chamber, an increased length of the collecting chamber

can be achieved without compromising the possibility of using the endoscopic mult i

ple-sample biopsy device even in endoscope working/instrument channels with re la

tively sharp bends.



Further according to one embodiment of the endoscopic biopsy device, the length of

the one or more stiff sections is less than 4 cm, less than 3 cm, preferably less than

2 cm, or even less than 1.5 cm, wherein for a given clearance between the outer

diameter of the respective sections and the inner walls of the instrument channel, a

shorter length of the stiff sections allows for a smaller bending radius.

Further according to one embodiment, the endoscopic biopsy device further com

prises further comprising retaining elements that are moveable between an EN-

GAGED position and a DISENGAGED position, wherein the retaining elements in

the ENGAGED position separate the sampling chamber and the collecting chamber

from each other so as to prevent the transfer of transfixed samples past the reta in

ing elements, while allowing for the collecting member to pass/penetrate, and

wherein the retaining elements in the DISENGAGED position provide a passage for

the transfer of transfixed tissue samples into and out of the collecting chamber. A d

vantages of the retaining elements are explained in further detail below.

According to a further aspect, the invention relates to an endoscopic biopsy device

for collecting multiple tissue samples, wherein the endoscopic biopsy device com-

prises

a tubular body having in an axial direction a distal end and a proximal end;

- jaws that are attached to the distal end of the body, wherein the jaws are move

able with respect to each other between an OPEN position and a CLOSED posi

tion to secure a tissue sample, and wherein the jaws in the CLOSED position

define a sampling chamber;

a collecting chamber for receiving multiple tissue samples, the collecting cham

ber being located within the body in a proximal direction adjacent to the sam

pling chamber;

an axially extending collecting member for transfixing secured tissue samples,

the collecting member being axially displaceable between a retracted position in

the collecting chamber and a deployed position where the collecting member

penetrates into the sampling chamber; and

retaining elements that are moveable between an ENGAGED position and a

DISENGAGED position, wherein the retaining elements in the ENGAGED posi-



tion separate the sampling chamber and the collecting chamber from each other

so as to prevent the transfer of transfixed samples past the retaining elements,

while allowing for the collecting member to pass/penetrate, and wherein the re

taining elements in the DISENGAGED position provide a passage for the trans-

fer of transfixed tissue samples into and out of the collecting chamber.

Both actuated and non-actuated movement of the retaining elements can be con

ceived, wherein actuation refers to remotely controlled movement through means

coupled to the element to be moved, such as traction wires or a linkage connected

to the retaining elements for controlling their movement.

According to a preferred aspect, the invention relates to an endoscopic biopsy de

vice for collecting multiple tissue samples, wherein the endoscopic biopsy device

comprises

- a tubular body having in an axial direction a distal end and a proximal end;

- jaws that are attached to the distal end of the body, wherein the jaws are move

able with respect to each other between an OPEN position and a CLOSED posi

tion to secure a tissue sample, and wherein the jaws in the CLOSED position

define a sampling chamber;

- a collecting chamber for receiving multiple tissue samples, the collecting cham

ber being located within the body in a proximal direction adjacent to the sam

pling chamber;

an axially extending collecting member for transfixing secured tissue samples,

the collecting member being axially displaceable between a retracted position in

the collecting chamber and a deployed position where the collecting member

penetrates into the sampling chamber;

and wherein the jaws comprise retaining elements arranged to project radially in

ward on a proximal portion of the jaws, wherein the retaining elements engage to

separate the sampling chamber and the collecting chamber from each other when

the jaws are in the CLOSED position, and wherein the retaining elements disengage

to provide a passage for the transfer of transfixed tissue samples into and out of the

collecting chamber when the jaws are in the OPEN position.



In the context of the present application, the term "sample" refers to "tissue sample".

The endoscopic biopsy device, and accordingly an endoscopic biopsy instrument

comprising the endoscopic biopsy device, has a longitudinal axis. When inserted in

an endoscope, the longitudinal axis of the endoscopic device/instrument is parallel

to the longitudinal axis of the instrument channel of the endoscope. Since the endo

scope, when in use, has to follow a bent path, the term "parallel" is here to be u n

derstood when considering a particular point/section, i.e. the longitudinal axis of the

endoscopic device/instrument essentially follows the longitudinal axis of the endo

scope. Beyond the distal end interface of the endoscope or the instrument channel,

the respective longitudinal axis may be extrapolated by the tangent to that longitudi

nal axis at the point of the end interface. The terms "proximal" and "distal" are de

fined with respect to an operator's view of the endoscopic instrument, i.e. "proximal"

refers to the operating/controlling end, whereas "distal" refers to the functional end.

Axial directions are parallel to the longitudinal axis, wherein a distal direction is the

axial direction towards the distal end, and a proximal direction is the axial direction

towards the proximal end. The terms "radial" and "transverse" are also to be consid

ered at a given point/section and refer to directions having a component perpendicu

lar to the axial direction of that given point/section.

The tubular body is hollow, and is preferably elongate in the axial direction. The tub

ular body thus defines a frame and/or casing for the endoscopic biopsy device, and

includes an internal cavity. Preferably, the tubular body has a circular cross-section

as seen in a transverse cross-sectional plane. Further preferably the internal cavity

has a circular cross-section as seen in a transverse cross-sectional plane. However,

it may also be conceived that the transverse cross-sectional contours of the outer

periphery and/or of the internal cavity at least section-wise follow other shapes, such

as elliptical, polygonal or a combination thereof. In order to be suited for endoscopic

biopsy, the device has to be dimensioned such that it can be passed through the

instrument channel of an endoscope. The transverse dimensions of the tubular body

are therefore not to exceed the transverse dimensions of the instrument channel in

order to allow for passing the endoscopic biopsy device through the instrument

channel of the endoscope. Typically, the tubular body is made of a relatively stiff

material. In this case the following geometric considerations apply in order to conf ig

ure the endoscopic biopsy device for a given endoscopic application. The dimension



of the device in the axial direction is limited by the condition that the device can be

passed through the instrument channel around typical bends as occurring during

endoscopic examinations of the given application, here in particular endoscopic ex

aminations of the Gl tract. The allowable transverse dimension and the allowable

length of the tubular body may be configured depending on the geometry of the in

strument channel and the minimum bending radii for a given endoscope. The skilled

person is thus instructed to adapt the absolute value of the transverse dimension of

the tubular body and the aspect ratio of the transverse and longitudinal dimensions

of the tubular body according to beforehand specified lumen dimensions and the

minimum bending radius of the instrument channel of a given/specified endoscope.

Typically a narrow bend, i.e. a bend with a small bending radius of the instrument

channel is found at the proximal end, in the operating handle of the endoscope. The

narrow bend connects an entry portion including the first few centimetres or so of

the instrument channel with the axial portion of the instrument channel that follows

parallel to the longitudinal axis of the endoscope. The entry portion including the first

few centimetres or so of the instrument channel has a finite angle with the longitudi

nal axis of the endoscope. The angled entry portion is for facilitating insertion and

handling of any endoscopic instruments into the instrument channel without interfer

ing with the operation of the endoscope itself. The bending radius of the narrow

bend connecting the entry portion with the longitudinal portion of the instrument

channel may be a limiting with respect to the insertion of stiff instrumentation. Typi

cal values for the total transverse clearance between the inner wall of an instrument

channel and the outer wall of the endoscopic biopsy device are a few tenths of m il

limetres, and typical values for the length of the endoscopic biopsy device are a few

centimetres, wherein the dimensions of the tubular body have to fit within these con

straints. An extended volume of the tubular body is e.g. desirable, when the lumen

of the tubular body comprises the collecting chamber, thereby increasing the capaci

ty of the device for holding multiple tissue samples. According to an advantageous

embodiment, the tubular body comprises a flexible section. When sequentially col-

lecting multiple tissue samples without retracting the biopsy device in between tak

ing biopsies, the collected samples have to be stored in the collecting chamber. To

allow space for the desired number of specimens the collecting chamber needs to

be sufficiently long to hold all the tissue samples. Collecting a large amount of tissue

samples by repeated biopsy may therefore require a relatively long collecting cham-



ber, and thus a relatively long tubular body and, accordingly, a long biopsy device

that may exceed the length constraints imposed by the bending of the instrument

channel. To overcome these limitations, the present invention proposes a tubular

body that is at least segmentally flexible so as to allow bending of the tubular body

in lateral directions perpendicular to the longitudinal direction. That is, the tubular

body along its longitudinal extension comprises at least one laterally flexible section

in a portion comprising the collecting chamber.

According to a particularly advantageous embodiment, the tubular body comprises a

stiff section and a flexible section in axial extension thereof. The shape of the stiff

section essentially does not change to follow the bended shape of the instrument

channel and therefore has to fulfil the above-mentioned geometric considerations.

As above, the stiff section provides a frame and/or casing for the mechanics of the

biopsy device. The flexible section is configured to elastically deform to follow any

bends of the endoscope. The length of the flexible section is therefore not limited by

the above-mentioned geometric considerations. By providing a stiff section and a

flexible section, an increased length and thus an increased volume of the tubular

body may be achieved without affecting the applicability for a given geometry in an

endoscopic application. The flexible section may then further be followed by a rela-

tively stiff section connecting the endoscopic biopsy device to the elongated flexible

shaft of an endoscopic biopsy instrument for taking multiple samples.

In a further development of this embodiment, the tubular body may also be con

structed from alternating stiff and flexible sections and/or a series of stiff sections

that are flexibly linked together by articulated joints. The flexible sections may be of

any suitable design allowing for bending of the flexible sections when passing the

biopsy device through bends and curves during insertion of the biopsy device along

the instrument channel of the endoscope. However, once the biopsy device is

brought to project beyond the distal end of the endoscope for sample taking, the

flexible sections are configured to be straightened out again. Most preferably, the

flexible sections straighten out in an elastic manner. The flexible sections are there

fore configured, upon deformation by bending in a lateral direction, to provide an

elastic return force acting to straighten out the flexible portions. Such an elastic be

haviour can be achieved in any suitable manner. For example, the flexible section



may comprise a flexible tube material, such as an elastic plastic sheet material, e.g.

a thermoplastic polyurethane (TPU). Alternatively, the flexible portions may com

prise a helicoidal wound metal wire similar to the outer sheath of a Bowden cable.

The metal wire may have a circular cross-section, or may have a flattened cross-

section. Alternatively, the flexibility may be achieved by weakening the material of

an otherwise stiff tubular material with lateral cuts. The remaining material thus acts

as a hinge allowing for bending in a plane perpendicular to the hinge axis. In order

to allow for full flexibility of bending in any lateral direction, the cuts may be applied

from different lateral directions. Alternatively, the flexibility may be achieved by

weakening the material of an otherwise stiff tubular material with spiralled cuts, such

that the remaining material forms a helix within the flexible section. The tubular m a

terial that is made by such weakening geometry, may advantageously be lined with

a thin, flexible sheet material, which in itself may or may not contribute to provide an

elastic return force for straightening out the flexible section - depending on the par-

ticular design. Furthermore, the flexible portion may be provided with an outer coat

ing in order to protect the flexible portions and reduce friction between the biopsy

device and the inner surfaces of the instrument channel.

Again, any of the stiff sections have to fulfil the above-mentioned geometric consid-

erations. In an advantageous embodiment, the distal end of the tubular body is

made of a stiff section, wherein the adjacent flexible section is arranged on the prox

imal side of the stiff section, and wherein the distal side of the stiff section carries

the jaws of the biopsy device.

The jaws are operable between an OPEN position and a CLOSED position to se

cure a sample. Typically, a site of particular interest is identified by visual inspection

through the endoscope. The biopsy device is then advanced through the instrument

channel of the endoscope to the site of interest, wherein the biopsy device projects

at least partially from the instrument channel at the distal end of the endoscope. The

biopsy device may be introduced into the endoscope before introducing the endo

scope into the cavity to be inspected/examined or after the endoscope has been

introduced. Preferably, if possible, the biopsy device is kept within the field of view of

the endoscope in order to visually follow, supervise, capture and/or record the sam

ple taking process.



To secure a sample, the jaws are opened, advanced to the tissue to be sampled,

and then closed to sever a sample of the tissue in a known manner. Advantageously

according to one embodiment of the endoscopic biopsy device, however, no cutting

action is performed for obtaining a sample in a Gl endoscopic procedure in order to

avoid punctuation of the intestinal wall. In this embodiment, preferably the jaws have

blunt edges, preferably meeting in the CLOSED position with a slight clearance of

less than 0.2 mm, preferably less than 0.1 mm. To secure a sample using this em

bodiment, the jaws are opened, advanced to the tissue to be sampled, and then

closed to take a firm grip of the tissue. The biopsy device is then retracted in a swift

movement to tear off the tissue sample. In any case, the secured sample is e n

closed in the sampling chamber defined by the jaws in the CLOSED position. To

define a sampling chamber, at least one, and preferably all of the jaws are concave

towards the inside so as to form an internal cavity at the distal end of the endoscopic

biopsy device when the jaws are closed.

The endoscopic biopsy device has at least two jaws. In a preferred embodiment, at

least two jaws are movably attached to the body at the distal end and adapted to

cooperate with each other for the taking of tissue samples. Alternatively, at least a

first jaw may be fixed with respect to the body, e.g. formed by a distally projecting

portion of the body, and at least a second jaw is movably attached to the body at the

distal end and adapted to cooperate with the first jaw for the taking of tissue sam

ples.

Adjacent to the sampling chamber on a proximal side thereof, a collecting chamber

is provided. The collecting chamber extends from the sampling chamber in a proxi

mal direction into the internal cavity of the tubular body. The collecting chamber is

adapted to receive a plurality of tissue samples stacked in the axial direction. Typi

cally, the collecting chamber is elongate in the axial direction, and typically extends

through most of the tubular body up to a coupling section at the distal end of the

endoscopic biopsy device. The coupling section is adapted to connect the endo

scopic biopsy device to the distal end of a shaft of an endoscopic biopsy instrument.

The coupling section comprises suitable means for securing the endoscopic biopsy

device to the shaft and for interconnecting the device functions with the shaft trans-



mission in order to communicate with operation controls arranged at the proximal

end of the shaft. Typically, the coupling is fixed. However, embodiments with a de

tachable coupling may also be conceived.

The collecting member extends in an axial direction and is displaceable along the

axial direction between a retracted position and a deployed position. In the retracted

position, the collecting member is located within the collecting chamber, whereas

the collecting member in the deployed position projects into the sampling chamber,

or even penetrates through the sampling chamber. In one embodiment, the collect-

ing member may in the deployed position even project through an open

ing/gap/aperture in or between the jaws, and beyond the distal end of the endoscop

ic biopsy device. The retracted position is chiefly intended for the storage of tissue

samples in the collecting chamber. Positions of deployment are chiefly intended for

steps of picking up newly secured tissue samples from the sampling chamber. The

collecting member is configured for transfixing the collected tissue samples, and for

holding these samples for storage within the endoscopic device.

Furthermore, in some procedures, the collecting member may also be used for an

choring the endoscopic biopsy device at a particular location in the tissue to be

sampled. To that end, the endoscopic device is advanced to the location, and the

collecting member is deployed to a far distal position so as to pierce the tissue to be

sampled. Subsequently, the jaws are operated for securing a tissue sample from

that particular location.

The collecting member has a free end pointing in the distal direction. The free end

has a pointed/sharpened tip allowing for piercing the tissue sample. At the proximal

end, the collecting member is supported in a way that allows for controlling the d is

placement/movement of the collecting member during operation. Preferably, the

collecting member is displaced back and forth in a linear translational movement

along the axial direction. However other movements for deploying and retracting the

collecting member may be conceived. For example, the movement in the axial direc

tion may be superimposed with a rotational movement around the longitudinal axis,

thereby obtaining a helicoidal screw movement in the axial direction. Once a new

tissue sample has been secured in the sampling chamber by operating the jaws, the



jaws are kept in the CLOSED position, and the collecting member is deployed in a

distal direction into the sampling chamber and through the tissue sample, thereby

transfixing the tissue sample. The transfixed sample is transferred to the collecting

chamber for storage, by retracting the collecting member.

Retaining elements are arranged at a proximal end of the sampling chamber and at

a distal end of the collecting chamber. The retaining elements are moveable be

tween an ENGAGED position and a DISENGAGED position. In the DISENGAGED

position, the retaining elements provide a passage for the transfer of transfixed tis-

sue samples into and out of the collecting chamber. Transfer of transfixed tissue

samples between the sampling chamber and the collecting chamber is therefore

performed with the retaining elements in the DISENGAGED position. In the EN

GAGED position, the retaining elements engage around the path of displacement of

the collecting member, wherein the engaged retaining elements leave an opening

for the collecting member to pass, such that the collecting member can still be de

ployed and retracted. The opening between the engaged retaining elements does

not, however, allow for the passage of tissue samples held by the collecting mem

ber. When deploying the collecting member through the engaged retaining elements

and into the sampling chamber, already transfixed samples are thus pushed against

the proximal side of the retaining elements, thereby retained in the collecting cham

ber and shifted towards the proximal end of the collecting member. By providing

retaining elements that define separate sampling and collecting chambers, the pro

cess of obtaining a tissue sample is separated from the safe-keeping of tissue sam

ples. Furthermore, the location of the retaining elements at the proximal end of the

sampling chamber is advantageous, since the required displacement of the collect

ing member for shifting the collected tissue samples towards the proximal end and

free the collecting member tip for securing a new tissue sample is reduced as com

pared to other constructions. Using this endoscopic biopsy device, multiple tissue

samples are sluiced one by one through the sampling chamber into the collecting

chamber.

A further advantage of the retaining elements is achieved when performing a proce

dure where the endoscopic biopsy device is anchored in the tissue to be sampled by

deploying the collecting member prior to operating the jaws for securing the tissue



sample. By shifting any previously collected samples towards the proximal end as

described above, the tip of the collecting member is freed from any tissue samples

and is thus again freely available for anchoring the endoscopic device at the next

location in the tissue to be sampled.

According to the above-mentioned preferred embodiment, retaining elements are

arranged on a proximal portion of the jaws. The retaining elements project radially

inward from the inside of the jaws. The retaining elements engage when the jaws

are in the CLOSED position, thereby defining a proximal end of the sample chamber

and a distal end of the collecting chamber. The retaining elements disengage when

the jaws are in the OPEN position so as to provide a passage for the transfer of

transfixed tissue samples into and out of the collecting chamber. Transfer of trans

fixed tissue samples between the sampling chamber and the collecting chamber is

therefore performed with the jaws in the OPEN position.

As mentioned above, both actuated and non-actuated movement of the retaining

elements can be conceived. According to one embodiment with non-actuated retain

ing elements, the retaining elements are spring-loaded and biased to the ENGAGED

position against a limit stop preventing disengagement of the retaining elements by

an axial force applied to the retaining elements in the distal direction, whereas the

retaining elements are moveable from the ENGAGED position to the DISENGAGED

position by the application of an axial force applied to the retaining elements in the

proximal direction. Thereby a "check-valve" function of the retaining elements is

achieved allowing for the unidirectional transfer of secured samples from the sam-

pling chamber to the collecting chamber. A secured sample is transfixed by deploy

ing the collecting member. When retracting the collecting member, the transfixed

sample pushes in a proximal direction against the retaining elements, thereby d is

engaging the retaining elements to allow for the transfer of the transfixed sample in

the proximal direction from the sampling chamber into the collecting chamber. Once

the transfixed samples are in the collecting chamber, the retaining elements return

to the ENGAGED position and work like a check valve or a fish trap preventing the

collected samples from leaving the collecting chamber again. When the collecting

member is deployed again in order to transfix a newly secured sample, the previous

ly collected samples push the retaining elements in a distal direction against the limit



stop. For example in one embodiment, the retaining elements may be flaps that are

hinged to the tubular body and by means of a spring biased against a limit stop to

the ENGAGED position where they project radially inward. The limit stop prevents

opening of the flaps in a distal direction, whereas the flaps may be opened (disen-

gaged) in a proximal direction against the bias of spring. After the multiple sample

biopsy procedure has been concluded, the collected tissue samples have to be re

trieved from the collecting chamber. Retrieval of the collected tissue samples in a

distal direction, through the open jaws may then be achieved by applying an exter

nal force in a proximal direction on the retaining elements, e.g. using an adequate

tool, so as to disengage the retaining elements and allow for the transfer of the co l

lected tissue samples out of the collecting chamber. By this embodiment with non-

actuated retaining elements, a sluicing function is achieved without significantly in

creasing the complexity of the device, and in particular without increasing the com

plexity of the device control. According to another embodiment the retaining ele-

ments are actuated, e.g. by dedicated traction wires and/or push rods, or may be

coupled to jaw actuation by means of a linkage. In the above-mentioned preferred

embodiment, the retaining elements are fixed to the jaws, and the operation of the

retaining elements is thus directly coupled to the operation of the jaws. Thereby an

embodiment with actuated retaining elements is achieved without increasing the

complexity of the required actuation/control of the endoscopic biopsy device.

Further according to one embodiment of the endoscopic biopsy device, the retaining

elements are formed as a transversely oriented partition. Preferably, each jaw com

prises separation walls arranged in a transverse plane with respect to the axial di-

rection, wherein the separation walls engage around the path of displacement of the

collecting member, and cooperate to form a partition wall between the sampling

chamber and the collecting chamber, leaving a central aperture or slots for the co l

lecting member to pass. However, it may also be conceived that the partition is

formed by inwardly projecting elements provided only on one/some of the two or

more jaws, as long as the thus provided retaining elements engage when the jaws

are in the CLOSED position, and disengage when the jaws are in the OPEN posi

tion.



Further according to one embodiment of the endoscopic biopsy device, the jaws are

hinged to the body by pivot-joints. Preferably all of the jaws are hinged to the body in

order to allow for a symmetric operation of the jaws. Two or more hinged jaws are

conceivable. However, for the sake of simplicity of the construction, embodiments

with pivot-joints typically have a two-fold symmetry with two symmetrically acting

jaws.

Further according to one embodiment of the endoscopic biopsy device, the jaws are

hinged to the body by axially extending tongue-shaped flexible joints. Also in this

embodiment, embodiments with two or more jaws are conceivable. The embodiment

is advantageous in that the hinges and even the jaws may be produced from the

same tubular piece that also forms the body, by partially cutting said tubular body in

an axial direction from the distal end, thereby obtaining axially extending tongue

shaped flexible joints separated from each other by axially extending slits. The flexi-

bility of the joints may be controlled, e.g. by adjusting the width of the tongues. The

flexibility of the joints may be further controlled by adjusting the thickness of the

walls, e.g. by controlled thinning of the walls of the tubular body in the region of the

tongues. This embodiment reduces the number of parts in the jaw assembly, there

by simplifying the construction, in particular for embodiments with a larger number of

jaws, such as three or four jaws, which may be linked together for simultaneous a c

tuation using a single operating control. Preferably, the jaws are arranged to be op

erated in an essentially symmetric manner.

Further according to one embodiment of the endoscopic biopsy device, the flexible

joints are outwardly biased springs. Thereby a simplified mechanism is achieved

where only the closing of the jaws needs actuation, e.g. by sliding an outer sleeve

over the jaws, wherein the inner diameter of the sleeve corresponds to the outer

diameter of the jaws in the CLOSED position. The jaws are opened by sliding the

sleeve in an axial direction to a proximal position such that the jaws due to their bias

can freely expand to the OPEN position. The jaws are closed by sliding the sleeve in

the opposite direction to a distal position, thereby constraining the jaws against their

bias to the CLOSED position. Also in this embodiment, the jaws are provided with

inwardly projecting retaining elements separating a sampling chamber from the co l

lecting chamber as discussed above.



Further according to one embodiment of the endoscopic biopsy device, cooperating

edges of the jaws are blunt. The edges may be dulled, e.g. by providing a chamfer,

bevel and/or rounding of the edges at the scale of the peripheral walls of cooperat-

ing jaws. Thereby, damage to underlying tissue, which should not be sampled, is

avoided.

Endoscopic biopsy device according to any of the preceding claims, wherein the

jaws along their cooperating edges are provided with a serrated, toothed and/or

waved profile. Thereby the gripping function of cooperating jaws is improved. Pref

erably, the edges and/or features of the serrated, toothed and/or waved profile are

blunt at the scale of the profile so as to improve gripping action while at the same

time avoiding damage to underlying tissue, which should not be sampled.

Further according to one embodiment of the endoscopic biopsy device, the collect

ing member is a needle, the needle tip pointing in a distal direction. The collecting

member is preferably shaped as a spike/spear/skewer/needle-like element with a

rod portion that is terminated by a pointed/sharpened tip at the distal end. On an

element of the needle-shaped type, the sample is pierced by the pointed tip and

pushed further onto the rod portion as the collecting member is advanced further in

the distal direction, and the tissue sample is then held by the rod portion.

Further according to one embodiment of the endoscopic biopsy device, the collect

ing member is detachably coupled to an axially sliding stem, the stem being ar-

ranged proximally with respect to the body. The collecting member is preferably de

tachable in order to facilitate an easy retrieval of the collected samples. The collect

ing member may e.g. be detached and removed from the endoscopic biopsy device

through the jaws in the OPEN position. The tissue samples may be retrieved imme

diately from the collecting member, indexed, and packaged for shipment/transfer to

a laboratory for further pathological analysis. Alternatively, the entire collecting

member with the collected samples on it may be packaged/labelled and transferred

to the laboratory, and a new collecting member may be replaced for the used one in

the endoscopic biopsy device. In the mounted position, the tip of the collecting

member points in the distal direction. The collecting member is at its proximal end



attached to and supported by a stem, which may slide in the axial direction, e.g. in a

sliding bushing. The detachable coupling may for example be a threaded connec

tion, a snap-fit engagement, or preferably a spring-clip secured connection. The

stem may slide in the axial direction, e.g. in a sliding bushing. The collecting mem-

ber is deployed by axially displacing the stem in a distal direction, i.e. towards the

distal end of the endoscopic biopsy device. The collecting member is retracted by

moving the sliding stem in a proximal direction opposite to the distal direction, i.e.

towards the proximal end of the endoscopic biopsy device.

Further according to one embodiment of the endoscopic biopsy device, the collect

ing member comprises one or more of radially projecting protuberances, a barbed

tip and a retro-serrate surface. The barbs, protuberances, projections and/or serra

tions are configured to keep samples fixed to the collecting member, preventing co l

lected samples from falling off. The barbs, protuberances, projections and/or serra-

tions are preferably shaped so as to facilitate a gentle penetration through the tissue

sample during the transfixing procedure when collecting the multiple samples, to

keep the collected tissue samples fixed on the collecting member, yet allowing for

easy and gentle retrieval of the tissue samples from the collecting member. Prefera

bly, this may be achieved by an asymmetric profile of the barbs, protuberances, pro-

jections and/or serrations as seen in an axially oriented cross-sectional plane, with a

gentle sloping on the distal side of the profile and a steep, or even concavely invert

ed sloping on the proximal side of the profile.

Advantageously according to one embodiment, the barbs, protuberances, projec-

tions and/or serrations may follow a circumferentially helical path in combination with

the above-mentioned asymmetric profile pointing in the proximal direction. This a l

lows for gentle transfixing of a tissue sample by a purely translational axial move

ment, while allowing for retrieval of the transfixed tissue sample by "un-screwing" it

from the collecting member.

Further according to one embodiment of the endoscopic biopsy device, the jaws are

operated by traction wires. Traction wires can be made thinner than a mechanical

connection that is also to be used as a push rod for transmitting pushing forces. The

traction wires are therefore more flexible and take up less of the valuable cross-



sectional space/lumen of the shaft/ shaft lumen. Advantageously according to one

embodiment, the number of traction wires to be passed to remote operating controls

at a proximal end of the endoscope may be reduced by providing a linkage between

simultaneously, and preferably also symmetrically, operated jaws.

A further aspect of the invention relates to an endoscopic biopsy instrument com

prising an elongate flexible shaft, an endoscopic biopsy device according to any of

the above-mentioned embodiments arranged at a distal end of the shaft, and operat

ing controls arranged at a proximal end of the shaft, wherein a distal portion of the

endoscopic biopsy instrument is configured for insertion into the instrument channel

of an endoscope and wherein the operating controls are configured to communicate

with the endoscopic biopsy device through the shaft to control operation of the e n

doscopic biopsy device.

Further according to one aspect, the endoscopic biopsy instrument is integrated with

an endoscope, such as a Gl-endoscope.

Further according to one embodiment of the endoscopic biopsy instrument, the e n

doscopic biopsy device is connected to the shaft via a detachable coupling.

Further according to one embodiment of the endoscopic biopsy instrument, the de

tachable coupling is a bayonet coupling.

A yet further aspect of the invention relates to a method of performing an endoscop-

ic biopsy procedure for taking multiple tissue samples using an endoscopic biopsy

instrument, the method comprising the steps of

(a) advancing a distal portion of the endoscopic biopsy instrument through an in

strument channel of an endoscope to a sampling site,

(b) operating jaws located at a distal end of the endoscopic biopsy instrument to

secure a tissue sample from the sampling site in a sampling chamber defined

between the jaws in a CLOSED position,

(c) engaging retaining elements arranged at a proximal end of the sampling cham

ber,



(d) deploying a collecting member in a distal direction through the retaining e le

ments, into the sampling chamber and through the tissue sample, thereby trans

fixing the tissue sample

(e) disengaging the retaining elements so as to allow the transfixed tissue sample to

pass between the retaining elements, and

(f) retracting the collecting member in the proximal direction, thereby transferring

the transfixed tissue sample to a collecting chamber, the collecting chamber be

ing arranged in a proximal direction adjacent to the sampling chamber.

After retracting the collecting member in step (f), the retaining elements may be e n

gaged so as to retain the already transfixed tissue sample in the collecting chamber.

By this method, the tissue sample is "sluiced" into the collecting chamber, by first

obtaining the tissue sample and securing it in the sampling chamber, and subse-

quently collecting the sample from the sampling chamber and transferring it to the

collecting chamber. Thereby the process of obtaining a tissue sample is separated

from the safe-keeping of the tissue sample.

Advantageously according to a preferred embodiment, the operation of the retaining

elements is coupled to the operation of the jaws, wherein the retaining elements are

engaged when the jaws are in the CLOSED position and wherein the retaining e le

ments are disengaged when the jaws are in the OPEN position.

Advantageously according to a preferred embodiment, the method is carried out

using an endoscopic biopsy device/instrument according to any of the above-

mentioned embodiments.

Further according to one embodiment, the above-mentioned method further com

prises the steps of

(g) moving the biopsy instrument to a further sampling site,

(h) operating the jaws to secure a further tissue sample from the further sampling

site in the sampling chamber,

(i) engaging the retaining elements,



(j) deploying the collecting member in the distal direction through the engaged re

taining elements, into the sampling chamber and through the further tissue sam

ple, thereby transfixing the further tissue sample while retaining already trans

fixed tissue samples in the collecting chamber by means of the retaining ele-

ments acting against the displacement of the already transfixed tissue samples

in the distal direction with the collecting member and shifting their position to

wards the proximal end of the collecting member,

(k) disengaging the retaining elements, and

(I) transferring the newly transfixed further tissue sample to the collecting chamber

by retracting the collecting member in the proximal direction.

After retracting the collecting member in step (I), the retaining elements may be e n

gaged so as to retain the tissue samples in the collecting chamber.

By this method, a "sluicing" of multiple tissue samples one by one through the sam

pling chamber into the collecting chamber is achieved. In particular, the process of

obtaining a further tissue sample is separated from the safe-keeping of previously

collected tissue samples that are already present in the collecting chamber. First, a

further tissue sample is obtained and secured in the sampling chamber. Then, the

further tissue sample is collected from the sampling chamber by means of a collect

ing member, which is deployed by from a retracted position in the collecting cham

ber to reach into the sampling chamber and transfix the new tissue sample on a

distal end thereof. During that step, the jaws are kept in the CLOSED position in

order to hold on to the newly secured sample in the sampling chamber and at the

same time keeping the retaining elements engaged, separating the collecting cham

ber from the sampling chamber. Already collected tissue samples are held back in

the collecting chamber by the retaining elements, since the retaining elements act

against the displacement of the already transfixed tissue samples in the distal direc

tion and shift the position of these tissue samples towards the proximal end of the

collecting member. Once the newly secured sample is transfixed on the distal end of

the collecting member, the retaining elements are disengaged, and the new sample

is added to the collection by transferring it to the collecting chamber.



Further according to one embodiment, the above-mentioned method further com

prises repeating steps (g)-(l) in order to collect one or more yet further tissue sam

ples from one or more yet further sampling sites one by one. The steps for collecting

multiple tissue samples may be repeated as often as necessary/desired until the

holding capacity of the collecting chamber is reached. The stack of collected tissue

samples may be compressed by advancing the collecting member with the retaining

elements in the ENGAGED position, in order to press the collected tissue samples

against the retaining elements, thereby increasing the number of tissue samples that

can be collected without having to remove the endoscopic biopsy device from the

endoscope.

Further according to one embodiment, the above-mentioned method further com

prises removing the endoscopic biopsy instruments from the endoscope to retrieve

collected tissue samples.

Brief Description of Figures

Preferred embodiments of the invention will be described in more detail in connec

tion with the appended drawings, which show in

FIG. 1 a side cross-sectional view of an endoscopic device for multiple sam

ple biopsy according to one embodiment, with OPEN jaws;

FIG. 2 a side cross-sectional view of the device of Fig. , with CLOSED jaws;

FIG. 3 (i)-(iv)a series of steps for collecting a tissue sample using the device of

Fig.1;

FIG. 4 (i)-(iv)a series of steps for collecting a further tissue sample using the device

of Fig.1;

a side cross-sectional view of the device of Fig.1 with multiple tissue

samples;

FIG. 6 the retrieval of multiple tissue samples from the collecting member;



FIG. 7 a bottom elevation view of the device of Fig. ;

Fig. 8 a top elevation view of a further embodiment of an endoscopic device

for multiple sample biopsy;

Fig. 9 a side cross-sectional view of the device of Fig.8 along line IX-IX, with

the jaws in the OPEN position;

Fig. 10 a side cross-sectional view of the device of Fig.8 with the jaws in the

CLOSED position;

Fig. 11 a view of a jaw for an endoscopic biopsy device according to one em

bodiment;

Fig. 12 a view of a jaw for an endoscopic biopsy device according to another

embodiment;

Fig. 13 a side elevational view of an endoscopic biopsy device with a tubular

body comprising a flexible section according to one embodiment;

Fig. 14 a cross-sectional side view of an elastic reinforcement for a flexible

section according to one embodiment;

Fig. 15 a side elevational view of the elastic reinforcement of Fig. 14;

Fig. 16 a cross-sectional side view of an elastic reinforcement for a flexible

section according to another embodiment;

Fig. 17 a side elevational view of the elastic reinforcement of Fig. 16;

Fig. 18 a side elevational view of an elastic reinforcement for a flexible section

according to yet another embodiment; and



Fig. 19 a side elevational view of an elastic reinforcement for a flexible section

according to yet another embodiment.

Detailed Description

Figs. 1-7 show different views of an endoscopic biopsy device 1 for the collection of

multiple tissue samples 100, 101 , 102, 103, 104 (10x). In the side cross-sectional

views of Figs. 1-6, the cross-sectional plane is parallel to the axial direction and

passes through a central axis of the device 1.

Referring to Figs.1, 2 and 7 , the endoscopic biopsy device 1 comprises an elongate

tubular body 10 extending in an axial direction from a distal end 11 to a proximal end

12, wherein the axial direction is parallel to the longitudinal axis of the tubular body

10. The tubular body 10 has an internal cavity with an opening at the distal end 11.

The internal cavity defines a collecting chamber 13 for receiving multiple tissue

samples 10x.

At a distal end, the endoscopic biopsy device 1 comprises two half-shell shaped

jaws 20, 2 1 with their concave side facing to each other. The jaws 20, 2 1 are hinged

to the distal end 11 of the body 10 by means of a pivot joint 24 (see Fig.7) with a

pivot axis perpendicular to the cross-sectional plane of Figs. 1-5. The jaws 20, 2 1 are

moveable with respect to each other between an OPEN position as shown in Fig. ,

and a CLOSED position as shown in Fig.2 . In the CLOSED position, the jaws 20, 2 1

define a sampling chamber 23.

The endoscopic biopsy device 1 further comprises a needle-shaped collecting

member 30. The collecting member 30 is arranged parallel to the axial direction, on

the central axis of the tubular body 10. At a distal end 31, the collecting member 30

has a needle tip pointing in the distal direction. Preferably, the collecting member is

provided with barbs/retro-serrations/protuberances, not shown in the drawing. The

tips of the barbs and/or retro-serrations are designed to point in a proximal direction

away from the needle tip, so as to prevent transfixed samples from sliding off the

needle. At a proximal end 32, the collecting member 30 is detachably connected to

a stem 34 by means of a coupling 33 with a spring-clip 35. The stem 34 is slidable in

the axial direction, thereby operating the collecting member 30 in a linear transla-



tional movement along the axial direction. The collecting member 30 is deployed by

moving the stem 34 in the distal direction, and retracted by moving the stem 34 in

the proximal direction.

On a proximal portion of the jaws 20, 2 1, retaining elements 40, 4 1 are provided

pointing radially inward. The retaining elements 40, 4 1 engage when the jaws 20, 2 1

are in the CLOSED position, and disengage when the jaws 20, 2 1 are in the OPEN

position. Advantageously, the retaining elements 40, 4 1 may be produced from the

peripheral wall of the half-shell shaped jaws 20, 2 1, e.g. by cutting an appropriate

shape, leaving a transversely oriented side of the shape connected, and bending the

shape towards the inside of the half-shell to point radially inward. When engaged,

the retaining elements 40, 4 1 define a proximal end of the sampling chamber 23 and

form a transversely oriented partition separating the sampling chamber 23 from the

collecting chamber 13. The retaining elements 40, 4 1 are shaped, when engaged, to

leave a central aperture 44 for the collecting member 30 to pass. When disengaged,

the retaining elements 40, 4 1 open a passage for tissue samples 100 to enter the

collecting chamber 13.

The jaws 20, 2 1 may be remotely actuated to open and close by means of traction

wires 50 connected to primary jaw levers with eyelets 53. A linkage provided via link

joint 52 and wires 5 1 connected to secondary jaw levers with eyelets 54 con

nects/synchronizes the movement of the jaws 20, 2 1 . The linkage allows for opening

the two jaws 20, 2 1 by one traction wire 50, and further closing the jaws 20, 2 1 with

one further traction wire 50, and avoid crossing of any of the operating wires 50, 5 1.

The jaws 20, 2 1 are thus operable to grasp around a sample 100 and secure the

sample 100 inside the sampling chamber 13.

Fig. 3 shows a sequence of steps (i)-(iv) illustrating the securing and collecting of a

tissue sample 100 using the above-described endoscopic biopsy device 1: (i) the

endoscopic biopsy device 1 approaches a tissue sample 100 with open jaws 20, 2 1

and the collecting member 30 in a retracted position; (ii) the tissue sample 100 has

been secured inside the sampling chamber 23 defined by the jaws 20, 2 1 in the

CLOSED position, with the retaining elements 40, 4 1 engaged, and the collecting

member 30 still in the retracted position; (iii) the jaws 20, 2 1 are maintained in the



CLOSED position, the retaining elements 40, 4 1 are engaged, and the collecting

member has now been deployed through the central aperture 44, thereby transfixing

the sample 100 onto the collecting member 30; (iv) the jaws 20, 2 1 are in the OPEN

position, the retaining elements are disengaged, and the collecting member 30 has

been retracted, thereby transferring the transfixed sample 100 into the collecting

chamber 13 inside the tubular body 10.

Fig. 4 shows a sequence of steps (i)—(iv) illustrating the securing and collecting of a

further tissue sample 101, in addition to an already collected tissue sample 100,

using the above-described endoscopic biopsy device 1: (i) the endoscopic biopsy

device 1 holds an already collected tissue sample 100 transfixed on the collecting

member 30 inside the collecting chamber 13, and a further tissue sample 101 is

secured in the sampling chamber 23; (ii) the collecting member 30 has been de

ployed through the aperture 44 in the engaged retaining elements 40, 4 1, thereby

pushing the first tissue sample 100 against the proximal side of the retaining e le

ments, shifting the position of the first sample 100 towards the proximal end of the

collecting member 30, and transfixing the further tissue sample 101; (iii) the retain

ing elements 40, 4 1 are disengaged by opening the jaws 20, 2 1, and the newly

transfixed tissue sample 101 is transferred into the collecting chamber 13 by retract-

ing the collecting member 30; (iv) by deploying the collecting member 30 with the

jaws 20, 2 1 in the CLOSED position, the collected tissue samples 10x are pushed

against the engaged retaining elements 40, 41, thereby compacting the stack of

multiple tissue samples 10x and shifting their position towards the proximal end of

the collecting member 30.

Figs. 5 and 6 show the retrieval of multiple tissue samples 10x from the above-

described endoscopic biopsy device 1. The jaws 20, 2 1 are moved to the OPEN

position and the retaining elements 40, 4 1 thereby disengaged. The coupling 33 with

spring-clip 35 is released, the collecting member 30 is detached from the stem 34,

and the collecting member 30 with the multiple samples 10x transfixed thereon is

removed from the distal end through the open jaws 20, 2 1. Once the needle-shaped

collecting member 30 is removed from the endoscopic biopsy device 1, the samples

10x can be pushed off the needle one by one. In order to easily remove the tissue

samples 10x and to avoid damaging them, the samples 10x are preferably pushed



off following the direction of any barbs and retro-serrations provided on the collect

ing member 30, i.e. in the proximal direction from the distal end 3 1 towards the prox

imal end 32 of the collecting member 30.

Figs.8-10 show another embodiment of an endoscopic biopsy device 2 for taking

multiple tissue samples. Fig.8 is a side elevation view of the endoscopic biopsy de

vice 2 , and Figs.9 and 10 are side cross-sectional views in a cross-section along line

IX-IX in Fig.8 with the jaws in the OPEN position (Fig.9) and in the CLOSED position

(Fig. 10), respectively.

The endoscopic biopsy device of Figs.8-10 has three jaws 20, 21, 22 that are

hinged to a distal end of a tubular body 10 by tongue-shaped flexible hinges 26, 27,

28. The jaws 20, 21, 22 are arranged in a three-fold symmetry around a central axis

of the tubular body 10. The tubular body 10 has an internal cavity defining a collect-

ing chamber 13 for collecting multiple tissue samples 10x, wherein the flexible hing

es 26, 27, 28 are defined at the distal end thereof by longitudinal cuts in the periph

eral wall of the tubular body 10. The flexible joints 26, 27, 28 are outwardly biased

springs, wherein the relaxed state of these tongue-shaped springs determines the

OPEN position of the jaws 20, 21, 22 as seen in Figs. 8 and 9 . An outer sleeve 60

can be slid in the distal direction over the flexible joints 26, 27, 28 so as to gradually

constrain their outward bending against the bias, eventually bringing the jaws 20,

21, 22 to their CLOSED position as shown in Fig. 10.

The jaws 20, 2 1, 22 comprise respective retaining elements 40, 4 1, 42 that are

formed as radially inward bent projections pointing towards the central axis. In the

CLOSED position, the jaws 20, 21, 22 define a sampling chamber 23, which at its

proximal end is delimited by the engaged retaining elements 40, 41, 42. The retain

ing elements 40, 41, 42 are shaped and dimensioned to define a partition between

the sampling chamber 23 and a proximally adjacent collecting chamber 13 in the

tubular body 10, thereby preventing the transfer of samples between the sampling

chamber and the collecting chamber, yet leaving a central aperture 44 through

which a collecting member 30 can be deployed.



For the purpose of holding collected tissue samples 10x, the endoscopic biopsy de

vice 2 comprises the centrally arranged collecting member 30, that is oriented in the

axial direction and that is provided with barbs 36 pointing in the proximal direction.

The collecting member 30 is displaceable in the axial direction between a retracted

position in the collecting chamber 13, and a deployed position, where the collecting

member penetrates into a sampling chamber 23. In Fig.9 , the endoscopic biopsy

device 2 is shown with the jaws 20, 21, 22 in the OPEN position, the retaining e le

ments 40, 41, 42 disengaged, the collecting member 30 in a fully retracted position,

and the endoscopic biopsy device 2 ready to grasp a tissue sample 100. Fig. 9

shows the endoscopic biopsy device 2 with the jaws 20, 2 1, 22 in the CLOSED posi

tion, and the retaining elements 40, 41, 42 engaged, wherein the collecting member

carries a first tissue sample 100 transfixed thereon, and a further tissue sample 101

secured in the sampling chamber 23 - ready to be transfixed by deploying the co l

lecting member 30 through aperture 44.

Figs. 11 and 12 illustrate different profiles of cooperating jaw edges. Fig. 11 shows a

jaw 220 defining a sampling chamber 223 in cooperation with a symmet-

ric/complementarily shaped jaw (not shown). The jaw 220 has holes 224, 225 for

receiving a pivot axis, and a lever 255 with an eyelet 256 for receiving an actuator,

such as a rod for pull and push operation. A proximal end of the sampling chamber

223 is defined by a retaining element 240 in the form of a transverse wall with a re

cess 244 for allowing a collecting member (not shown) to pass when the retaining

element is engaged. The jaw 220 has an edge 270, which cooperates with the com

plementary jaw to grip hold of a tissue sample. The edge 270 is provided with a ser-

rated profile to improve gripping action. However, the edge 270 and the correspond

ing edge of the cooperating jaw are preferably made blunt, e.g. by beveling, cham

fering or rounding the edges and features of the profile to avoid cutting through un

derlying tissue which should not be sampled and which should not be damaged.

Fig. 12 shows a jaw 320 defining a sampling chamber 323 in cooperation with a

symmetric/complementarily shaped jaw (not shown). The jaw 320 has holes 324,

325 for receiving a pivot axis, and a lever 355 with an eyelet 356 for receiving an

actuator, such as a rod for pull and push operation. A proximal end of the sampling

chamber 323 is defined by a retaining element 340 in the form of a transverse wall



with a recess 344 for allowing a collecting member (not shown) to pass when the

retaining element is engaged. The jaw 320 has an edge 370, which cooperates with

the complementary jaw to grip hold of a tissue sample. The edge 370 is provided

with a smooth profile. However, the edge 370 and the corresponding edge of the

cooperating jaw are preferably made blunt, e.g. by beveling, chamfering or rounding

the edges and features of the profile to avoid cutting through underlying tissue which

should not be sampled and which should not be damaged.

The edges and features of the jaw profile of the jaws 220, 320 and their cooperating

counterparts are preferably made blunt by providing a chamfer, bevel or rounding of

the edges/features of the profile with a characteristic dimension at the scale of the

jaw edge 270, 370, such as at least 5%, alternatively at least 10%, alternatively at

least 20% of the wall thickness of the jaws 220, 320. Thereby, the jaw edges 270,

370 are achieved that are dull at the scale of the wall thickness of the jaws. Jaws

220, 320 with such non-sharp edges, which may have a smooth, serrated, toothed

or waved profile, allow for grasping and holding the tissue sample without the risk of

damaging underlying tissue.

Fig. 13 shows an endoscopic biopsy device 401 according to yet a further embodi-

ment of the invention. The biopsy device 401 has a tubular body comprising a f lex i

ble section 410b between a first stiff section 410a at a distal end and a second stiff

section 410c at a proximal end of the flexible section 410b. Jaws 420, 421 are

hinged to the first stiff section 410a at the distal end of the tubular body. The jaws

420, 421 are for taking tissue samples as further detailed below. The first stiff sec-

tion 410a may further comprise a mechanism useful for linking and actuating the

jaws 420, 421 so as to move the jaws 420, 421 withrespect to each other between

an OPEN position and a CLOSED position to secure a tissue sample. The jaws 420,

421 are shown in the CLOSED position defining a sampling chamber 423 in a distal

portion of the jaws. A collecting chamber 413 is defined by a proximal portion of the

jaws 420, 421 and the internal cavity formed by the tubular body 410a, 410b, 410c.

An axially extending collecting member, here a needle 430, is arranged inside the

endoscopic biopsy device as indicated by the broken lines. The needle 430 is axially

displaceable between a retracted position in the collecting chamber 413 and a de

ployed position where the needle 430 penetrates into the sampling chamber 423.



The stiff section 410c of the tubular body holds a sliding bearing for laterally center

ing the needle 430 within the tubular body, and for allowing the axial to-and-fro

movement of the needle 430 between the retracted and deployed positions. The

needle is flexible so as to follow any bending of the tubular body. The needle may

be made of any suitable flexible/elastic material, such as NiTinNOL wire, stainless

steel wire, or plastic material (e.g. PEEK, TPU, or the like), wherein the needle is

configured to elastically deform under the action of lateral forces exerted on the

needle, wherein the elastic deformation generates a return force acting to straighten

out the needle. The jaws 420, 421 further comprise retaining elements 440, 441 that

are moveable between an ENGAGED position and a DISENGAGED position. In the

ENGAGED position the retaining elements 440, 441 separate the sampling chamber

423 and the collecting chamber 413 from each other so as to prevent the transfer of

transfixed samples past the retaining elements 440, 441 , while allowing for the nee

dle 430 to pass/penetrate. Furthermore, in the ENGAGED position, the retaining

elements engage around the needle 430, so as to maintain the distal portion of the

needle 430 in a laterally centered position within the sampling chamber 423 and at

the distal end of the collecting chamber 413. In the DISENGAGED position the re

taining elements 440, 441 provide a passage for the transfer of transfixed tissue

samples into and out of the collecting chamber 413.

The flexible section 410b of the tubular body may be made using any suitable de

sign allowing for bending of the flexible section during insertion through the instru

ment channel of an endoscope, wheras any stiff sections, including sections 410a,

410c and typically any of the sample taking means 420, 421 will not undergo any

noticeable elastic deformation under any such usage/procedures. In Fig. 13, the e n

doscopic biopsy device is shown in an elastically deformed state. The flexible sec

tion is configured such that an elastic deformation of the flexible section in a lateral

direction causes a lateral return force FR acting to straighten out the flexible section,

and thus to straighten out the biopsy device as indicated by the arrow.

The flexible section 410b may, for example, be made of flexible plastic tubing that

allows for bending to follow any bends and curves of an instrument channel in an

endoscope, and at the same time is configured to straighten out in the absence of

lateral forces. Alternatively, the flexible section 410b may comprise a structured ma-



terial that provides the desired properties of flexibility and elasticity with a tendency

to straighten out as discussed above. The structured material may in itself form the

flexible section 410b, or may be used as a reinforcing structure in a flexible wall de

sign comprising an inner lining and/or an outer coating of at least the flexible sec-

tion. A lining of the inner walls of the cavity formed by the tubular body is useful for

protecting the collected samples, for avoiding that the collected tissue samples get

caught in the structures, thereby facilitating the axial transport of tissue samples

within the collecting chamber. Furthermore, an inner lining is useful for preventing

that collected samples protrude through any openings or interstices in the structured

material, thereby facilitating proper detainment of the collected samples inside the

collecting chamber. An outer coating is useful for facilitating easy insertion of the

biopsy device through the instrument channel, for proctecting the structured materi

al, and for avoiding that structured material gets caught, e.g. during insertion or op

eration.

Referring to Figs. 14-1 9 several advantageous examples for such flexible/reinforcing

structures are given. However, the given examples are not to be considered as lim it

ing. Fig. 14 shows a cross-sectional view of a flexible/reinforcing structure 580 made

of helicoidal windings 582 of an elastic wire 581 having a circular cross-section. Fig.

15 shows a side elevational view of the helicoidal structure 580 of Fig. 14. The heli

coidal windings 582 define an inner cavity 513 for collecting tissue samples. Fig. 16

shows a cross-sectional view of a flexible/reinforcing structure 680 made of helicoi

dal windings 682 of an elastic band 681 having a flattened cross-section, such as an

essentially rectangular cross-section. Fig. 17 shows a side elevational view of the

helicoidal structure 680 of Fig. 16. The helicoidal windings 682 define an inner cavity

613 for collecting tissue samples. Figs. 18 shows a side elevational view of yet a

further design of a structured material for a flexible section. The flexible/reinforcing

structure 780 is made of a straight tube 782 with weakening openings 783 formed

by lateral incisions past a centre axis A, so as to leave elastic hinges 784. The hing-

es 784 are configured so as to achieve the desired bending flexibility for bending in

a plane perpendicular to the hinge axis. Since the hinges 784 are formed from a

straight tube material 782, the structured material 780 will retain the tendency to

straighten out after elastic deformation via the hinges 784. To ensure flexibility in all

lateral directions, the incisions need to be made from different lateral directions. For



example as shown in Fig. 18, weakening openings 783 may be formed by incisions

from a set of four different directions that are subsequently rotated by 90 degrees

with respect to the neighboring opening. Fig. 19 shows yet another example of a

flexible/reinforcing structure 880, which is formed from a tubular material 882 with

weakening openings 883, 885 so as to leave hinges 884, 886 providing the desired

flexibility and elastic return force to the flexible/reinforcing structure 880. The f lex i

ble/reinforcing structures may be made of any suitable material. For example, f lex i

ble/reinforcing structures may be made of metal, such as titanium, titanium alloys,

nickel titanium (nitinol), spring steel, or stainless steel. Alternatively, flexi-

ble/reinforcing structures may also be made of plastics, e.g. a thermoplastics mate

rial, such as TPU.

In the following, by way of example, a procedure for taking multiple biopsy samples

is described. The procedure includes initial insertion of an endoscope through a

bodily aperture such as the anus. After insertion of the endoscope, a flexible biopsy-

forceps is passed through the intstrument or working channel of the endoscope. The

forceps has an endoscopic biopsy device attached to the distal end of an elongate

flexible shaft and operating controls arranged at a proximal end of the shaft. The

forceps needs to be longer than the working length of the endoscope. The external

opening of the working channel at the proximal end of the endoscope is typically

placed on the side of the endoscope, about 10-15 cm from the end of the proximal

portion of the endoscope, which is terminated by the endoscope control handles.

The control handles include wheels for remote, wire-operated orientation of the in

ternal tip of the endoscope, which has to be advanced inside the body of the patient,

preferably in alignment with the bodily tube into which the endoscope has been

passed, such as the large intestine (colon).

Typically, the first few centimeters of the working channel form an entry portion,

which has an angle to the longitudinal axis of the endoscope. The entry portion is

connected to a principal portion where the channel becomes aligned with the endo

scope axis via an internal bend or curve. This curve or bend limits the possibility of

inserting rigid or stiff instruments into the working channel. The curve or bend may,

however, accept passage of short rigid segments of an instrument if the outer diam

eter of the instrument is smaller than the inner diameter of the working channel.



The biopsy forceps is advanced until the distal part of it becomes visible at the inter

nal end of the endoscope. The operator visually decides where the biopsy shall be

taken and asks an assistant to open the forceps jaws. The open jaws are then ad-

vanced into the mucosa and the assistant is asked to close the jaws. The engaged

tissue is thus trapped between the jaws and can be pulled free from the mucosal

wall by a brisk pull or jerk of the forceps. Once the biopsy specimen has been pulled

from the mucosal wall, the specimen needs to be secured for later histological ex

amination. With conventional biopsy forceps this is done by retracting the forceps

from the working channel of the endoscope and subsequently removing the biopsy

specimen from the jaws of the forceps.

Each procedure commonly involves multiple biopsy-sampling from different spots of

interest or from random mucosal spots. The biopsy procedure is therefore repeated

as many times as required. With the biopsy forceps according to the invention the

specimens are temporarily secured in a tissue collecting chamber, which is an inte

gral part of the distal end of the biopsy forceps. Thereby the need for retracting the

forceps after each sample taking is obviated. The specimens are pierced by a cen

tral needle and retracted into the tissue collecting chamber one by one and retained

in the collecting chamber by a sluice mechanism, which consecutively pushes the

biopsies down the needle shaft when the needle is advanced to pierce the next b i

opsy as discussed above. Each specimen is typically a few cubic millimeters in vol

ume. To allow space for the desired number of specimens, the tissue collecting

chamber needs to be sufficiently long to hold all specimens. The length of the tissue

collecting chamber is limited by the length of equipment that can pass through the

bends of the working channel without jamming. However, the present invention

solves this by providing a long tissue collecting chamber comprising at least one

flexible section. Due to the flexible section, the long tissue collecting chamber can

pass the aforementioned curve or bend in the working channel, and a large number

of specimens, such as at least 30 specimens, such as at least 40 specimens, such

as at least 50 specimens, or even more can be acquired, without having to retrieve

the forceps from the endoscope.



Endoscopic biopsy device ( 1 , 2) for collecting multiple tissue samples (10x),

wherein the endoscopic biopsy device (1, 2) comprises

- a tubular body (10) having in an axial direction a distal end ( 1 1) and a proximal

end (12);

- jaws (20, 2 1, 22) that are attached to the distal end ( 1 1) of the body ( 10),

wherein the jaws (20, 21, 22) are moveable with respect to each other between

an OPEN position and a CLOSED position to secure a tissue sample (100), and

wherein the jaws (20, 21) in the CLOSED position define a sampling chamber

(23);

- a collecting chamber (13) for receiving multiple tissue samples (10x), the co l

lecting chamber (13) being located within the body (10) in a proximal direction

adjacent to the sampling chamber (23);

- an axially extending collecting member (30) for transfixing secured tissue sam

ples (10x), the collecting member (30) being axially displaceable between a re

tracted position in the collecting chamber (13) and a deployed position where the

collecting member (30) penetrates into the sampling chamber (23); and

wherein the tubular body comprises within the region of the collecting chamber

at least one flexible section.

Endoscopic biopsy device (1, 2) according to claim 1, wherein the at least one

flexible section is configured to provide an elastic return force acting to straight

en out the flexible portion, upon deformation by bending in a lateral direction.

3 . Endoscopic biopsy device (1, 2) according to claim 1 or claim 2 , wherein the at

least one flexible section comprises an articulated joint.



4 . Endoscopic biopsy device (1, 2) according to any one of claims 1-3, wherein the

at least one flexible section comprises a tubular material having one or more

weakening openings and/or weakening cuts and/or weakening recesses.

5 . Endoscopic biopsy device (1, 2) according to any one of claims 1-4, wherein the

flexible section comprises a helicoidally wound metal wire or metal band.

6 . Endoscopic biopsy device (1, 2) according to any one of claims 1-5, wherein the

at least one flexible section comprises an elastic plastic tube material.

7 . Endoscopic biopsy device (1, 2) according to claim 6, wherein the elastic plas

tics tube material is thermoplastic polyurethane (TPU).

8 . Endoscopic biopsy device (1, 2) according to any one of claims 1-7, wherein the

tubular body is covered with an outer coating.

9 . Endoscopic biopsy device (1, 2) according to any one of claims 1-8, wherein the

collecting chamber is provided with an inner lining.

10. Endoscopic biopsy device (1, 2) according to any one of claims 1-9, wherein the

tubular body has a plurality of alternating stiff and flexible sections.

11. Endoscopic biopsy device (1, 2) according to any one of dims 1-10, wherein the

length of the collecting chamber is at least 2cm, at least 3cm, at least 4cm, or at

least 5cm.

12. Endoscopic biopsy device (1, 2) according to any one of claims 1-1 1, wherein

the length of the one or more stiff sections is less than 3 cm, preferably less than

2 cm, or even less than 1.5 cm.

13. Endoscopic biopsy device (1, 2) according to any one of claims 1-12, further

comprising retaining elements (40, 41, 42) that are moveable between an E N

GAGED position and a DISENGAGED position, wherein the retaining elements

in the ENGAGED position separate the sampling chamber (23) and the collect-



ing chamber (13) from each other so as to prevent the transfer of transfixed

samples past the retaining elements, while allowing for the collecting member to

pass/penetrate, and wherein the retaining elements (40, 41, 42) in the DISEN

GAGED position provide a passage for the transfer of transfixed tissue samples

into and out of the collecting chamber (13).

14. Endoscopic biopsy device according to claim 13, wherein the retaining elements

(40, 41, 42) are arranged to project radially inward on a proximal portion of the

jaws (20, 21, 22), wherein the retaining elements (40, 41, 42) engage to sepa-

rate the sampling chamber (23) and the collecting chamber (13) from each other

when the jaws (20, 21, 22) are in the CLOSED position, and wherein the retain

ing elements (40, 4 1, 42) disengage to provide a passage for the transfer of

transfixed tissue samples ( 1Ox) into and out of the collecting chamber ( 13) when

the jaws (20, 2 1, 22) are in the OPEN position.

15. Endoscopic biopsy device according to claim 1, wherein the retaining elements

(40, 41, 42) are formed as a transversely oriented partition.

16. Endoscopic biopsy device according to any one of claims 1-15, wherein the jaws

(20, 2 1) are hinged to the body ( 10) by pivot-joints (24, 25).

17. Endoscopic biopsy device according to any one of claims 1-15, wherein the jaws

(20, 21, 22) are hinged to the body (10) by axially extending tongue-shaped f lex

ible joints (26, 27, 28).

18. Endoscopic biopsy device according to any of the preceding claims, wherein

cooperating edges of the jaws are blunt.

19. Endoscopic biopsy device according to any of the preceding claims, wherein the

jaws along their cooperating edges are provided with a serrated, toothed and/or

waved profile.

20. Endoscopic biopsy device according to any of the preceding claims, wherein the

collecting member (30) is a needle, the needle tip pointing in a distal direction.



2 1. Endoscopic biopsy device according to any of the preceding claims, wherein the

collecting member (30) is detachably coupled to an axially sliding stem (34), the

stem (34) being arranged proximally with respect to the body (10).

22. Endoscopic biopsy device according to any of the preceding claims, wherein the

collecting member (30) comprises one or more of radially projecting protuber

ances, a barbed tip and a retro-serrate surface.

23. Endoscopic biopsy device according to any of the preceding claims, wherein the

jaws (30) are operated by traction wires (50).

24. Endoscopic biopsy instrument comprising an elongate flexible shaft, an endo

scopic biopsy device (1, 2) according to any one of the claims 1-23 arranged at

a distal end of the shaft, and operating controls arranged at a proximal end of

the shaft, wherein a distal portion of the endoscopic biopsy instrument is conf ig

ured for insertion into the instrument channel of an endoscope and wherein the

operating controls are configured to communicate with the endoscopic biopsy

device through the shaft to control operation of the endoscopic biopsy device

(1,2).

25. Method for taking multiple tissue samples using an endoscopic biopsy instru

ment, the method comprising the steps of

(a) advancing a distal portion of the endoscopic biopsy instrument through an

instrument channel of an endoscope to a sampling site,

(b) operating jaws (20, 21, 22) located at a distal end of the endoscopic biopsy

instrument to secure a tissue sample (100) from the sampling site in a sam

pling chamber (23) defined between the jaws in a CLOSED position,

(c) engaging retaining elements arranged at a proximal end of the sampling

chamber,

(d) deploying a collecting member (30) in a distal direction through the retaining

elements, into the sampling chamber and through the tissue sample, thereby

transfixing the tissue sample,



(e) disengaging the retaining elements so as to allow the transfixed tissue sam

ple to pass between the retaining elements, and

(f) retracting the collecting member in the proximal direction, thereby transfer

ring the transfixed tissue sample to a collecting chamber (13), the collecting

chamber being arranged in a proximal direction adjacent to the sampling

chamber.

26. Method according to claim 25, further comprising the steps of

(g) moving the biopsy instrument to a further sampling site,

(h) operating the jaws to secure a further tissue sample ( 10 1) from the further

sampling site in the sampling chamber,

(i) engaging the retaining elements,

(j) deploying the collecting member in the distal direction through the engaged

retaining elements, into the sampling chamber and through the further tissue

sample, thereby transfixing the further tissue sample while retaining already

transfixed tissue samples in the collecting chamber by means of the retaining

elements acting against the displacement of the already transfixed tissue

samples in the distal direction with the collecting member and shifting their

position towards the proximal end of the collecting member,

(k) disengaging the retaining elements, and

(I) transferring the newly transfixed further tissue sample to the collecting

chamber by retracting the collecting member in the proximal direction.

27. Method according to claim 26, further comprising repeating steps (g)-(l) in order

to collect one or more yet further tissue samples (10x) from one or more yet f ur

ther sampling sites one by one.

28. Method according to any one of claims 25-27, further comprising removing the

endoscopic biopsy instruments from the endoscope to retrieve collected tissue

samples.
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