
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2013/068017 Al
16 May 2013 (16.05.2013) W P O P C T

(51) International Patent Classification: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
A61B 10/02 (2006.01) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(21) International Application Number: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

PCT/DK20 12/0504 12 NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,

(22) International Filing Date: RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,

' November 2012 (09.1 1.2012) TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW.

(25) Filing Language: English
(84) Designated States (unless otherwise indicated, for every

(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,

(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

PA 201 1 00876 9 November 201 1 (09. 11.201 1) DK UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

PA 2012 00085 30 January 2012 (30.01.2012) DK TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(72) Inventor; and MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(71) Applicant : GUNDBERG, Tomas [DK/DK]; Vinkelvej TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

4, DK-4130 Viby Sjslland (DK). ML, MR, NE, SN, TD, TG).

(74) Agent: PATENTGRUPPEN A/S; Aaboulevarden 31, 4th Published:
floor, DK-8000 Aarhus C (DK).

— with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every — before the expiration of the time limit for amending the

kind of national protection available): AE, AG, AL, AM, claims and to be republished in the event of receipt of
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, amendments (Rule 48.2(h))
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(54) Title: HANDHELD TISSUE SAMPLE EXTRACTION DEVICE

F 2

(57) Abstract: A handheld device (1) for extraction of tissue samples (27)is disclosed, comprising a needle arrangement (25) and
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arrangement (25) having a first end (28) for inserting into tissue (30), -said cutting needle (4) comprising a cutting edge (23) for cut
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the volume of said vacuum chamber (24) and thereby reduce the pressure in said sample extraction needle induces -a movement

¾ between said cutting needle (4) and said sample extraction needle (3) to expose said side opening (5) of said sample extraction
needle (3).



HANDHELD TISSUE SAMPLE EXTRACTION DEVICE

Field of the invention

The present invention relates to a handheld device for extracting tissue samples from

tissue.

Background of the invention

It is known to extract tissue samples from tissue using various devices. Such a device

is described in US patent application US 2007/106176 Al.

However, there may be several problems associated with such known devices. It is

therefore an object of the invention to provide a simple yet efficient handheld device

for extraction of tissue samples.

Brief description of the invention

The invention relates to a handheld device for extraction of tissue samples,

comprising a needle arrangement and a control arrangement,

said needle arrangement comprising a cutting needle and a sample extraction needle,

said needle arrangement having a first end for inserting into tissue,

said cutting needle comprising a cutting edge for cutting said tissue sample from said

tissue,

said sample extraction needle comprising a side opening for receiving said tissue,

said control arrangement comprising a vacuum chamber in fluid communication with

said sample extraction needle,

the vacuum chamber comprising a first member and a second member,

said first and second members being adapted to move relative to each other,

wherein said first member is mechanically connected to said cutting needle, and

wherein said handheld device is configured so that

- a movement between said first member and said second member to increase the

volume of said vacuum chamber thereby reducing the pressure in said sample

extraction needle



induces

- a movement between said cutting needle and said sample extraction needle to

expose said side opening of said sample extraction needle.

An advantage of the invention may be that by said first member and said cutting

needle being connected, a minimum of driving force arrangement is required for

operating said handheld device. I.e. only one driving arrangement is required to

move the first member and the cutting needle collectively.

Furthermore, an important advantage of the invention may be that by moving said

cutting needle along said longitudinal axis away from said sample extraction needle

end and thereby exposing the side opening of the sample extraction needle, the

vacuum chamber expands due to the first member being connected to the cutting

needle. Therefore, and since the vacuum chamber is in fluid communication with the

needle, the expanding vacuum chamber, having a decreasing pressure, facilitates

suction of tissue in the vicinity of the side opening of the sample extraction needle

into the tissue sample chamber. Thereby, the handheld device and the tissue are

ready for the cutting needle to cut the tissue sample from the tissue, which may be

performed by said cutting needle moving back over said side opening.

A further advantage of the invention may be that by reducing the pressure in the

vacuum chamber being in fluid communication with the sample extraction needle

while exposing the side opening of the sample extraction needle, a vacuum assisted

handheld device is obtained, i.e. a handheld device which uses vacuum to suck tissue

into the sample extraction needle which may then subsequently be cut off to give a

tissue sample.

Thereby, a simple yet efficient handheld device for extracting tissue samples, i.e. for

performing biopsies, is obtained.



In the present context it should be understood that side opening is an opening in the

side of the inner sample extraction needle allowing a part of surrounding tissue to

move through said side opening into a tissue receiving chamber of the sample

extraction needle. This movement of the tissue into the tissue receiving chamber is

facilitated at least partly by the vacuum in the vacuum chamber being in fluid

communication with said needle arrangement, and more specifically with the tissue

sample chamber of the sample extraction needle. Thereby, a vacuum assisted process

for extraction of tissue sample is achieved by means of said handheld device.

It is to be understood in relation to the above that the cutting edge of the cutting

needle is adapted for cutting through tissue, i.e. to separate the tissue in the tissue

sample chamber from the rest of the surrounding tissue by cutting it off, thereby

obtaining a tissue sample.

In the present context, said sample extraction needle is hollow so as to facilitate

vacuum from the control arrangement to the tissue sample chamber and the side

opening. Also, the cutting needle and the sample extraction needle both have

openings corresponding to each other thereby facilitating the transfer of vacuum

from the vacuum chamber to the tissue sample chamber and the side opening.

It is to be understood that the control arrangement typically may be a handle

comprising a vacuum chamber and arrangements for controlling the movement of the

cutting needle and for controlling the vacuum chamber. However, of course the

control arrangement may be designed in various other ways allowing control of the

cutting needle and the vacuum chamber.

According to an embodiment of the invention, the cutting needle is an outer needle

surrounding the sample extraction needle along at least a part of the length of the

cutting needle and/or the inner sample extraction needle.



According to an embodiment of the invention, said first member is connected to said

cutting needle so as to increase the volume of said vacuum chamber and expose said

side opening when moving said cutting needle along the longitudinal axis of the

needle arrangement away from said first end of said needle arrangement.

According to an embodiment, said first and second members are adapted to move

relative to each other so as to increase the volume of said vacuum chamber with a

movement of said cutting needle relative to said sample extraction needle in a

direction away from said first end of said needle arrangement thereby exposing said

side opening of said sample extraction needle.

According to an embodiment, said handheld device is configured so that a movement

between said cutting needle and said sample extraction needle to expose said side

opening of said sample extraction needle is coupled to a movement between said first

member and said second member to increase the volume of said vacuum chamber,

thereby reducing the pressure in said sample extraction needle due to said first

member being mechanically connected to said cutting needle.

According to an embodiment of the invention, said first member is a piston and said

second member is a cylinder.

According to the above embodiment, the piston is mechanically connected to the

cutting needle, thereby coupling the movement of the two together. Preferably the

piston and the cutting needle are connected such that they move together along the

longitudinal axis of the needle arrangement, but may rotates freely about the same

longitudinal axis relative to each other.

According to an embodiment of the invention, said first member is a cylinder and

said second member is a piston.



According to the above embodiment, the cylinder is mechanically connected to the

cutting needle, thereby coupling the movement of the two together. Preferably the

cylinder and the cutting needle are connected such that they move together in the

direction along the longitudinal axis of the needle arrangement, but may rotate freely

about the same longitudinal axis relative to each other.

According to an embodiment of the invention, said movement between said first

member and said second member to increase the volume of said vacuum chamber is

in a direction along the longitudinal axis of the needle arrangement.

According to an embodiment of the invention, said first member is fixated to said

cutting needle.

According to the above embodiment, the first member is fixated to the cutting

needle, i.e. mechanically fixated. In some embodiments the fixation is in the

direction parallel to the longitudinal axis of the needle arrangement, i.e. the first

member and the cutting needle will move together in this direction, but the two may

rotate about the longitudinal axis independently of each other. However, in other

embodiments, the two may be totally fixated to each other for every direction of

movement and rotation.

According to an embodiment of the invention, the vacuum chamber surrounds at

least a part of said needle arrangement.

Thereby, the fluid communication between from the vacuum chamber to the sample

extraction needle may be facilitated in a simple and efficient way, e.g. by means of

through-holes and/or slits in the cutting needle and in the sample extraction needle.

According to an embodiment of the invention, the vacuum chamber is centered about

the longitudinal axis of the needle arrangement.



According to an embodiment of the invention, the cutting needle is an outer needle

surrounding the sample extraction needle being an inner needle.

In the context of the above embodiment it is to be understood that by said cutting

needle surrounding said sample extraction needle is meant that may surround the

sample extraction needle or a part thereof depending on the relative position of the

two. According to an embodiment, it may be understood that the outer cutting needle

may be referred to as a cannula, where inner sample extraction needle may be

referred to as e.g. a trocar needle or a trocar-like needle.

According to an embodiment of the invention, the relative movement of said first and

second members are driven by second driving arrangement.

According to an embodiment of the invention, said second driving arrangement

comprise a second spring.

In relation to the above embodiment the second spring may extend from a part of the

first member and a part of the second member. Thereby, it facilitates relative

movement between the two members. In embodiments where e.g. the first member is

a piston and the second member is a cylinder, the second spring may be fitted to the

piston near the end the piston facing away from the first end of the needle

arrangement, while the second end of the second spring may be fitted to the end of

the cylinder facing towards the first end of the needle arrangement. Preferably, then

the spring is a compressing spring, i.e. it is compressed when the piston is fully

inserted into the cylinder, and is less compressed when the piston is moved as far as

possible out of the cylinder. Therefore, the second driving arrangement is preferably

a spring that can be compressed or stretched, i.e. potential energy can be stored in the

spring and converted into kinetic energy when released, e.g. by the movement of pins

to release one or more parts affected by the biasing force of the spring, thereby

initiating movement driven by the spring.



According to an embodiment of the invention, said cutting needle has a bevelled end.

An advantage of the above embodiment is that the cutting needle may have improved

cutting characteristics, e.g. when performing an oscillatory rotation during cutting.

According to an embodiment of the invention, said vacuum chamber is adapted to

build up a vacuum before the side opening is exposed.

An advantage of the above embodiment is that immediately when the side opening

starts being just partly exposed, there is already a vacuum in the vacuum chamber,

resulting in the tissue immediately being sucked into the tissue sample chamber.

According to an embodiment of the invention, said second member is adapted to

perform a movement along the longitudinal axis of the needle arrangement towards

the first end of the needle arrangement thereby increasing the volume of the vacuum

chamber and building up a vacuum before the side opening is exposed.

In relation to the above it is to be understood that said second member may be a

piston or a cylinder depending on the nature of the first member, such that the first

and second members together constitute are a piston and a cylinder.

According to an embodiment of the invention, said handheld device comprises first

driving arrangement for driving a movement of said second member along the

longitudinal axis of the needle arrangement towards the first end of the needle

arrangement.

According to an embodiment of the invention, said first driving arrangement

comprise a first spring.

In relation to the above embodiment, it may in some embodiments be preferred that

the first spring is connected to the second member and a casing of the control



arrangement. Thereby, the first spring may move the second member towards the

first end of the needle arrangement over at least some distance without moving said

first member. Furthermore, when moving said second member towards the first end

of the needle arrangement causes the first member to move along due to e.g. a

coupling between the two members preventing them from moving out of contact

with each other, the first spring may facilitate movement of the two members

together relative to the rest of the control arrangement. Therefore, the first driving

arrangement is preferably a spring that can be compressed or stretched, i.e. potential

energy can be stored in the spring and converted into kinetic energy when released,

e.g. by the movement of pins to release one or more parts affected by the biasing

force of the spring, thereby initiating movement driven by the spring.

According to an embodiment of the invention, said first and second members are

adapted to move together in a direction along the longitudinal axis of the needle

arrangement in a direction towards the first end of the needle arrangement while

being substantially stationary relative to each other,

wherein said cutting needle connected to said first member and said sample

extraction needle are adapted for moving relative to each other along the longitudinal

axis of said needle arrangement from a first to a second relative position,

wherein at least a part of said side opening is exposed in said first relative position,

and

wherein said side opening of said sample extraction needle is substantially covered in

said second relative position,

thereby cutting said tissue sample from said tissue.

An advantage of the above embodiment is by moving said first and second members

together the volume of the vacuum chamber is substantially constant while the

cutting needle moves over the sample extraction needle and performs a cutting action

by cutting tissue extending through the side opening into the tissue sample chamber

from the rest of the tissue to give a tissue sample. Thereby, the suction in the inner

sample extraction needle, which sucks a part of the surrounding tissue into the



sample extraction chamber, and which is facilitated by the vacuum chamber is

substantially constant through the cutting process.

According to an embodiment of the invention, said movement from said first relative

position to said second relative position comprises an oscillatory rotation of said

cutting needle relative to said sample extraction needle about the longitudinal axis of

the needle arrangement, where said oscillatory rotation comprises at least a first

relative rotation and a second relative rotation, where the first and second relative

rotations have different oscillatory velocities.

In the present context of the above embodiment, said oscillatory rotation is to be a

rotation at different oscillatory velocities, e.g. different oscillatory velocities for the

same velocity of the cutting needle between said first and second relative positions.

In various examples the two different oscillation velocities may or may not be in

opposite rotational direction, e.g. in one example embodiment the two rotational

velocities may be in the same rotational direction, but at various numerical values of

the velocities, while in another example embodiment one of the rotational velocities

may be zero, i.e. the cutting needle rotates only for a portion of the way between said

first and second relative positions.

According to an embodiment of the invention, said movement from said first relative

position to said second relative position comprises an oscillatory rotation of said

cutting needle relative to said sample extraction needle about the longitudinal axis of

the needle arrangement, where said oscillatory rotation comprises at least a first

relative rotation and a second relative rotation, where the first and second relative

rotations have opposite rotational directions.

In the present context of the above embodiment, said oscillatory rotation is to be

understood as a rotation about the longitudinal axis of the needle arrangement.

Moreover, it is to be understood as a rotation that changes rotational direction at least



once and possibly several times, e.g. by switching rotational direction for each 360°

rotation or for each 180°, 90°, 45°, or 20° of rotation or by other angular intervals.

An advantage of the above embodiment is that by said cutting needle performing a

oscillatory rotation when moving from said first and to said second relative position,

the tissue cutting efficiency of the cutting edge of the cutting needle is substantially

increased compared to a non-rotating cutting needle, while at the same performing

said oscillatory rotation having one or more rotations in each rotational direction

about said longitudinal axis of the needle arrangement so that the net sum of these

one or more rotations in each rotational direction is small compared to the sum of the

numeric rotations, preferably such that the net sum of the rotations is less than 360°,

such as less than 180°, such as less than 90°, such as less than 45°, such as less than

20°.

A further advantage of the invention is that since the cutting needle has a net sum of

rotations being much smaller compared to the sum of the numeric rotations, it is

avoided that the cutting needle winds up part of the tissue or other parts of material

inside the body of the person from whom this tissue sample is extracted, such as a

tendon. Such winding up of the e.g. tissue or a tendon may be extremely painful and

may furthermore cause the cutting needle to be stuck in the person. Thereby a less

painful sample extraction can be performed by the easy-to-use handheld device.

According to an embodiment of the invention, the handheld device comprises

vacuum removal arrangement for removing the vacuum when said cutting needle has

reached the second relative position thereby substantially covering said side opening

of said sample extraction needle.

By removing the vacuum when the cutting needle covers the side opening of the

sample extraction needle, it is avoided that the tissue sample which has now been cut

from the tissue moves to much up the inner space of the sample extraction needle.



According to an embodiment of the invention, the vacuum removal arrangement

comprises a valve.

According to and embodiment of the invention, the valve may e.g. be positioned

such that it removes the vacuum by bringing the vacuum chamber into fluid contact

with the surrounding, e.g. when said second member reaches a position closest to the

first end of the needle arrangement, i.e. when the cutting needle has moved back over

the side opening.

According to an embodiment of the invention, the control arrangement furthermore

comprises a charging arrangement for charging said first and second driving

arrangements.

According to an embodiment of the invention, the charging arrangement is a ring and

a string.

In embodiments where the first and second driving arrangements are a first and

second spring, the charging arrangement may e.g. comprise a ring and a string

connected to the ring and to the first and/or second members such that when pulling

the ring the first and second members move to their positions bringing the first and

second springs into compressed or stretched mode, i.e. storing energy for the sample

extraction sequence in the springs. Alternatively, the charging arrangement may

comprise a trigger, which can be operated by one or more fingers of the user of the

handheld device, to activate one or more times in order to store sufficiently energy in

the driving arrangements, such as the springs. Yet another alternative solution may

comprise an electrically driven motor, preferably connected to a battery, which can

bring the driving arrangements, such as the springs, into loaded mode.

According to an embodiment of the invention, the sample extraction needle may be

removed from the rest of the handheld device so as to remove extracted tissue

samples.



Alternative, the tissue samples may be removed by other means, e.g. to an internal

tissue sample storage chamber inside the control arrangement or by removing the

entire needle arrangement from the tissue and extracting the tissue sample through

the side opening of the sample extraction needle.

The invention furthermore relates to a handheld device for extraction of tissue

samples, comprising a needle arrangement and control arrangement,

said needle arrangement comprising a cutting needle and a sample extraction needle,

said needle arrangement having a first end for inserting into tissue,

said cutting needle comprising a cutting edge for cutting said tissue sample from said

tissue,

said sample extraction needle comprising a side opening for receiving said tissue,

wherein said cutting needle and said sample extraction needle are adapted for

moving relative to each other in a direction along the longitudinal axis of the needle

arrangement from a first to a second relative position,

wherein at least a part of said side opening is exposed in said first relative position,

and

wherein said side opening of said sample extraction needle is substantially covered in

said second relative position, and

wherein said movement from said first relative position to said second relative

position comprises an oscillatory rotation of said cutting needle relative to said

sample extraction needle about the longitudinal axis of the needle arrangement,

where said oscillatory rotation comprises a first relative rotation and a second

relative rotation, where the first and second relative rotations have different

oscillatory velocities.

In the present context of the above embodiment, said oscillatory rotation is to be a

rotation at different oscillatory velocities, e.g. different oscillatory velocities for the

same velocity of the cutting needle between said first and second relative positions.

In various examples the two different oscillation velocities may or may not be in



opposite rotational direction, e.g. in one example embodiment the two rotational

velocities may be in the same rotational direction, but at various numerical values of

the velocities, while in another example embodiment one of the rotational velocities

may be zero, i.e. the cutting needle rotates only for a portion of the way between said

first and second relative positions.

According to an embodiment of the invention, the first and second relative rotations

have opposite rotational directions.

In the present context, said oscillatory rotation is to be understood as a rotation about

the longitudinal axis of the needle arrangement. Moreover, it is to be understood as a

rotation that changes rotational direction at least once and possibly several times, e.g.

by switching rotational direction for each 360° rotation or for each 180°, 90°, 45°, or

20° of rotation or by other angular intervals.

An advantage of the invention is that by said cutting needle performing a oscillatory

rotation when moving from said first and to said second relative position, the tissue

cutting efficiency of the cutting edge of the cutting needle is substantially increased

compared to a non-rotating cutting needle, while at the same performing said

oscillatory rotation having one or more rotations in each rotational direction about

said longitudinal axis of the needle arrangement so that the net sum of these one or

more rotations in each rotational direction is small compared to the sum of the

numeric rotations, preferably such that the net sum of the rotations is less than 360°,

such as less than 180°, such as less than 90°, such as less than 45°, such as less than

20°.

A further advantage of the invention is that since the cutting needle has a net sum of

rotations being much smaller compared to the sum of the numeric rotations, it is

avoided that the cutting needle winds up part of the tissue or tendon or other parts of

material inside the body of the person from whom this tissue sample is extracted.

Such winding up of the e.g. tissue or tendon may be extremely painful and may



furthermore cause the cutting needle to be stuck in the person. Thereby a less painful

sample extraction can be performed by the easy-to-use handheld device.

According to an embodiment of the invention, the oscillation control arrangement

may comprise an oscillating ridge connected to e.g. the cutting needle and controlled

by two pins on the control arrangement. Of course the ridge may also be on the

control arrangement and the pins connected to the cutting needle. In another

embodiment, the oscillation control arrangement may comprise an oscillating

channel in which a pin is guided along. The channel may then be a part of the control

arrangement, while the pin may be connected to the cutting needle, or opposite.

According to an embodiment of the invention, the above described handheld device

may be combined with any other embodiments of the invention.



Figures

The invention will now be described with reference to the drawings, where

figure 1 illustrates a handheld device according to an embodiment of the invention,

figure 2 illustrates a handheld device according to an embodiment of the invention,

figure 3 illustrates a handheld device according to an embodiment of the invention,

figure 4 illustrates a handheld device according to an embodiment of the invention,

figure 5 illustrates a handheld device according to an embodiment of the invention,

figure 6 illustrates oscillation control arrangement according to an embodiment of the

invention,

figure 7A and 7B illustrate a tissue sample being extracted from tissue according to

an embodiment of the invention, and

figure 8 illustrates pin control arrangements according to an embodiment of the

invention.

Description of the invention

Referring to figure 1, a handheld device 1 for extraction of tissue samples 27 is

illustrated in a cross-sectional view according to an embodiment of the invention.

The handheld device 1 comprises control arrangement 2 and a needle arrangement

25. The needle arrangement 25 comprises an inner sample extraction needle 3 and an

outer cutting needle 4 . The inner sample extraction needle 3 has an outer diameter

corresponding to the inner diameter of the outer cutting needle 4 so that the two may

move relative to each other in a direction along a longitudinal axis 29 of the needle

arrangement 25. The inner sample extraction needle 3 comprises a side opening 5

into a tissue sample chamber 26 and a beveled needle end 10. The outer cutting

needle 4 has a cutting edge 23, which may be beveled as in figure 1, or may in

alternative embodiments constitute an orthogonal cut-through of the outer cutting

needle 4 . The control arrangement 2 comprises a vacuum chamber 24, which

comprises a piston 9 and a cylinder 8 . The control arrangement 2 furthermore

comprises a first spring 6 and a second spring 7 for supplying driving force for

movement of the piston 9 and the cylinder 8 . The springs 6, 7 are compression

springs. The control arrangement 2 furthermore comprises a first pin 12, a second pin



13, a third pin 14, and a fourth pin 15 for controlling the movement of the piston 9

and the cylinder 8 . Finally, the control arrangement 2 comprises a start button 17 for

initiating the tissue sample extraction as will be described in relation to figures 1-5.

During use of the handheld device 1 for extraction of tissue samples 27, the needle

arrangement 5 is inserted into the tissue 30 in this configuration.

The inner sample extraction needle 3 is connected to a handle 19 at the end opposite

the beveled needle end 10. The outer cutting needle 4 is connected to oscillation

control arrangement 11, which is connected to the piston 9 by a first connection

arrangement 16. The vacuum chamber 24 is in fluid communication with the inner

sample extraction needle 3, by means of e.g. openings in the outer cutting needle 4

and the inner sample extraction needle 3 . Such openings may e.g. be slits positioned

such that the fluid communication is upheld for any position and orientation of the

outer cutting needle 4 and of the inner sample extraction needle 3 during a sampled

extraction cycle. In the configuration that is illustrated on figure 1, the first and

second springs 6, 7 are in a tensioned mode, i.e. they are compressed on the direction

parallel to the longitudinal direction of the spring relative to their equilibrium

position. The tissue sample extraction cycle is initiated by pressing the start button

17, which causes the cylinder 8 to be released by pins (not shown) and to move along

towards the first end of the control arrangement 2 until it meets the first and second

pins 12, 13. Thereby, a vacuum is build up in the vacuum chamber 24. This situation

is illustrated on figure 2 in a cross-sectional view, where the start button 17 is pushed

into the control arrangement 2 and the cylinder 8 has moved into contact with the

first and second pins 12, 13.

Now, due to the pressure exerted by the cylinder 8 on the first and second pins 12,

13, the third and fourth pins 14, 15 are released, and the piston is free to move

backwards, i.e. away from the beveled needle end 10 and towards the handle 19. The

driving force for this movement is supplied by the second spring 7, which expands

towards its equilibrium length. During this movement of the piston 9, the cylinder 8

is stationary, and the relative movement of the piston 9 and cylinder 8 away from



each other expands the volume of the vacuum chamber 24, which results in a lower

pressure in the vacuum chamber 24 and a suction in the needle arrangement 25.

Furthermore, the outer cutting needle 4 moves with the piston 9, which means that

the outer cutting needle 4 moves backwards relative to the inner sample extraction

needle 3, thereby exposing and uncovering the side opening 5 of the inner sample

extraction needle 3 . Therefore, during this movement, the tissue sample chamber 26

is exposed, while the vacuum in the vacuum chamber 24 is gradually increased at the

same time, causing soft material such as tissue 30 to be sucked into the tissue sample

chamber 26. When this movement of the piston 9 and the outer cutting needle 4

driven by the expansion of the second spring 7 is completed, the configuration

illustrated in a cross-sectional view on figure 3 is reached.

Now, the soft material such as tissue 30 surrounding the front end of the needle

arrangement 25 extends through the side opening 5 into the tissue sample chamber

26. The first and second pins 12, 13 are retracted so as to release the cylinder 8 . Due

to the elastic driving force of the compressed first spring 6, the cylinder moves

towards the beveled need end 10 of the control arrangement 2 . Now, although the

piston 9 is free to move back and forth in the cylinder 8, the piston 9 cannot leave the

cylinder 8, e.g. due to an narrowing inner diameter of the cylinder 8 near its opening

and a circular protrusion on the outside of the piston 9 near the end closest to the

beveled needle end 10. Therefore, when the cylinder 8 moves towards the beveled

needle end 10, the piston 9 and therefore also the outer cutting needle 4 moves with

the cylinder 8, i.e. the piston 9 and cylinder 8 are stationary relative to each other,

which again means that the vacuum in the vacuum chamber 24 is constant or at least

substantially unaffected by the above described movement. Furthermore, the outer

cutting needle 4 is connected and fixated to oscillation control arrangement 11,

which move with the outer cutting needle 4 both for movements in a direction

parallel to the longitudinal axis of the needle arrangement 25 and for rotations about

the longitudinal axis 29 of the needle arrangement 25. The oscillation control

arrangement 11 comprise on the outside a protruding ridge 20, which extends overall

in a direction of the longitudinal axis 29 but which also rotates around the



longitudinal axis 29 back and forth along the direction of the longitudinal axis 29.

Thereby, the handheld device 1 reaches a configuration as shown in a cross-sectional

view on figure 4 .

The above described oscillation control arrangement 11 can be seen in a cross-

sectional view on figure 6, where the oscillating ridge 20 can be seen to rotate in

twice a first and twice in a second direction about the longitudinal axis 29 of the

needle arrangement 25. Also, it can be seen on figure 6 that the net sum of the

rotations is approximately zero, since the ridge 20 has the approximate same angular

position in one end as the opposite end without rotating a fully around the

longitudinal axis 29. In an example the ridge 20 may rotate e.g. 20° in a one direction

about the longitudinal axis 29, then 20° in the opposite direction and then repeat this

sequence once. In such an example, which may be close to the illustration on figure

6, the net sum of the rotations is substantially smaller than the sum of the numeric

rotations, since the net sum is zero, while the sum of the numeric rotations is 80°.

Furthermore, it can be seen on figure 6 that when the oscillation control arrangement

11 moves in a direction along the longitudinal axis 29 of the needle arrangement 25,

the ridge 20 moves through a slit formed by a first protrusion 2 1 and a second

protrusion 22. Therefore, during this movement, the first and second protrusions 21,

22 will force the oscillation control arrangement 11 to rotate about the longitudinal

axis 29 of the needle arrangement 25, thereby facilitating an oscillatory rotation of

the cutting needle 4, when it moves in a direction along the longitudinal axis 29 of

the needle arrangement 25 due to the cutting needle 4 being connected and fixated to

the oscillation control arrangement 11.

Now, referring to figure 5, the handheld device 1 is shown in a cross-sectional view,

where the sample extraction needle 3 is removed from the rest of the handheld device

1 . Here the side opening 5 into the tissue sample chamber 26 can be observed. When

a tissue sample 27 has been extracted by the handheld device, the sample extraction

needle 3 can be removed as shown, and the tissue sample 27 can be removed, before

the sample extraction needle 3 is inserted back into the handheld device 1, or,



alternatively a new sample extraction needle 3 is inserted. This removal and reuse of

the sample extraction needle 3 may be performed while the remaining cutting needle

4 remained inserted in the tissue 30. Thereby, multiple samples may be taken while

only penetrating the skin once. In other words the handheld device is a single

insertion, multiple samples device. Furthermore, a through-hole 31 can be seen in the

cutting needle 4 and a slit 32 in the sample extraction needle 3 . The through-hole 31

and slit 32 facilitate together fluid communication from the vacuum chamber 24 to

the sample extraction needle 3 .

Now, on figure 7A and 7B the extraction of a tissue sample 27 from the tissue 30 is

illustrated. The needle arrangement 25 which is inserted into tissue 30 is seen in a

cross-sectional view. On figure 7A, the cutting needle 4 has moved to exposed the

side opening 5 of the sample extraction needle 3, thereby allowing tissue 30 to

extend through this side opening 5 and into the tissue sample chamber 26.

Furthermore, since the vacuum chamber 24 is in fluid communication with the

sample extraction needle 3, the tissue 30 is sucked into the tissue sample chamber 26

due to this vacuum. Then the cutting needle 4 moves over the side opening 5 to a

position illustrated on figure 7B, thereby cutting a tissue sample 26 from the tissue

30.

Finally, on figure 8 illustrates pin control arrangements according to an embodiment

of the invention. Here a first pin control arrangement 33 is shown connecting the first

and third pins 12, 14. Also, a second pin control arrangement 34 is shown connecting

the second and fourth pins 13, 15. The first and second pin control arrangements 33,

34 controls the action of the pins 12, 13, 14, 15, so that pressing the first and second

pins 12, 13 to the right by a movement to the right of said second member causes the

third and fourth pins 14, 15 to release the first member, causing this first member to

move left. In other words, the pin control arrangements 33, 34 control the timing of

the releasing of the first and second members to move according to the embodiments

described in relation to figures 1-7.



The invention has been exemplified above. However, it should be understood that the

invention is not limited to the particular examples described above but may be

designed and altered in a multitude of varieties within the scope of the invention as

specified in the claims.

According to the present invention the embodiments mentioned in the specification

of this patent application may be combined to obtain further embodiments according

to the present invention.
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2 . Control arrangement

3 . Sample extraction needle

4 . Cutting needle
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6 . First spring

7 . Second spring

8 . Cylinder

9 . Piston

10. Beveled needle end

11. Oscillation control arrangement

12. First pin

13. Second pin

14. Third pin

15. Fourth pin

16. First connection arrangement

17. Start button

18. Ring

19. Sample extraction needle handle

20. Oscillation ridge

21. First protrusion

22. Second protrusion

23 . Cutting edge
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25. Needle arrangement

26. Tissue sample chamber

27. Tissue sample

28. First end

29. Longitudinal axis

30. Tissue



31. Through-hole

32. Slit

33. First pin control arrangement

34. Second pin control arrangement
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Claims

1 . A handheld device (1) for extraction of tissue samples (27), comprising a needle

arrangement (25) and a control arrangement (2),

said needle arrangement (25) comprising

- a cutting needle (4) and

- a sample extraction needle (3),

said needle arrangement (25) having a first end (28) for inserting into tissue (30),

said cutting needle (4) comprising

- a cutting edge (23) for cutting said tissue sample (27) from said tissue (30),

said sample extraction needle (3) comprising

- a side opening (5) for receiving said tissue (30),

said control arrangement (2) comprising

- a vacuum chamber (24) in fluid communication with said sample extraction

needle (3),

the vacuum chamber (24) comprising

- a first member and

- a second member,

said first and second members being adapted to move relative to each other,

wherein said first member is mechanically connected to said cutting needle (4), and

wherein said handheld device (1) is configured so that

- a movement between said first member and said second member to increase the

volume of said vacuum chamber (24) thereby reducing the pressure in said

sample extraction needle

induces

- a movement between said cutting needle (4) and said sample extraction needle

(3) to expose said side opening (5) of said sample extraction needle (3).

2 . A handheld device (1) according to claim 1, wherein said first member is a piston

(9) and said second member is a cylinder (8).



3 . A handheld device (1) according to claim 1, wherein said first member is a

cylinder (8) and said second member is a piston (9).

4 . A handheld device (1) according to any of the preceding claims, wherein said

movement between said first member and said second member to increase the

volume of said vacuum chamber (24) is in a direction along the longitudinal axis (29)

of the needle arrangement (25).

5 . A handheld device (1) according to any of the preceding claims, wherein said first

member is fixated to said cutting needle (4).

6 . A handheld device (1) according to any of the preceding claims, wherein the

vacuum chamber (24) surrounds at least a part of said needle arrangement (25).

7 . A handheld device (1) according to claim 6, wherein the vacuum chamber (24) is

centered about the longitudinal axis (29) of the needle arrangement (25).

8 . A handheld device (1) according to any of the preceding claims, wherein the

cutting needle (4) is an outer needle surrounding the sample extraction needle (3)

being an inner needle.

9 . A handheld device (1) according to any of the preceding claims, wherein the

relative movement of said first and second members (8, 9) are driven by second

driving arrangement.

10. A handheld device (1) according to claim 9, wherein said second driving

arrangement comprise a second spring (7).

11 . A handheld device (1) according to any of the preceding claims, wherein said

cutting needle (4) has a bevelled end (10).



12. A handheld device (1) according to any of the preceding claims, wherein said

vacuum chamber (24) is adapted to build up a vacuum before the side opening (5) is

exposed.

13. A handheld device (1) according to claim 12, wherein said second member is

adapted to perform a movement along the longitudinal axis (29) of the needle

arrangement (25) towards the first end (28) of the needle arrangement (25) thereby

increasing the volume of the vacuum chamber (24) and building up a vacuum before

the side opening (5) is exposed.

14. A handheld device (1) according to any of the preceding claims, wherein said

handheld device (1) comprises first driving arrangement for driving a movement of

said second member along the longitudinal axis (29) of the needle arrangement (25)

towards the first end of the needle arrangement (25).

15. A handheld device (1) according to claim 14, wherein said first driving

arrangement comprise a first spring (6).

16. A handheld device (1) according to any of the preceding claims, wherein said

first and second members are adapted to move together in a direction along the

longitudinal axis (29) of the needle arrangement (25) in a direction towards the first

end (28) of the needle arrangement (25) while being substantially stationary relative

to each other,

wherein said cutting needle (4) connected to said first member and said sample

extraction needle (3) are adapted for moving relative to each other along the

longitudinal axis (29) of said needle arrangement (25) from a first to a second

relative position,

wherein at least a part of said side opening (5) is exposed in said first relative

position, and

wherein said side opening (5) of said sample extraction needle (3) is substantially

covered in said second relative position,



thereby cutting said tissue sample (27) from said tissue (30).

17. A handheld device (1) according to any of the preceding claims, wherein said

movement from said first relative position to said second relative position comprises

an oscillatory rotation of said cutting needle (4) relative to said sample extraction

needle (3) about the longitudinal axis (29) of the needle arrangement (25), where said

oscillatory rotation comprises at least a first relative rotation and a second relative

rotation, where the first and second relative rotations have different oscillatory

velocities.

18. A handheld device (1) according to any of the preceding claims, wherein said

movement from said first relative position to said second relative position comprises

an oscillatory rotation of said cutting needle (4) relative to said sample extraction

needle (3) about the longitudinal axis (29) of the needle arrangement (25), where said

oscillatory rotation comprises at least a first relative rotation and a second relative

rotation, where the first and second relative rotations have opposite rotational

directions.

19. A handheld device (1) according to any of the preceding claims, wherein the

handheld device (1) comprises vacuum removal arrangement for removing the

vacuum when said cutting needle (4) has reached the second relative position,

thereby substantially covering said side opening (5) of said sample extraction needle

(3).

20. A handheld device (1) according to claim 19, wherein the vacuum removal

arrangement comprises a valve.

21. A handheld device (1) according to any of the preceding claims, wherein the

control arrangement (2) furthermore comprises charging arrangement for charging

said first and second driving arrangements.



22. A handheld device (1) according to claim 21, wherein the charging arrangement

is a ring (18) and a string.

23. A handheld device (1) according to any of the preceding claims, wherein the

sample extraction needle (3) may be removed from the rest of the handheld device

(1) so as to remove extracted tissue samples (27).

24. A handheld device (1) for extraction of tissue samples (27),

comprising a needle arrangement (25) and control arrangement (2),

said needle arrangement (25) comprising a cutting needle (4) and a sample extraction

needle (3),

said needle arrangement (25) having a first end (28) for inserting into tissue (30),

said cutting needle (4) comprising a cutting edge (23) for cutting said tissue sample

(27) from said tissue (30),

said sample extraction needle (3) comprising a side opening (5) for receiving said

tissue (30),

wherein said cutting needle (4) and said sample extraction needle (3) are adapted for

moving relative to each other in a direction along the longitudinal axis (29) of the

needle arrangement (25) from a first to a second relative position,

wherein at least a part of said side opening (5) is exposed in said first relative

position, and

wherein said side opening (5) of said sample extraction needle (3) is substantially

covered in said second relative position, and

wherein said movement from said first relative position to said second relative

position comprises an oscillatory rotation of said cutting needle (4) relative to said

sample extraction needle (3) about the longitudinal axis (29) of the needle

arrangement (25), where said oscillatory rotation comprises a first relative rotation

and a second relative rotation,

where the first and second relative rotations have different oscillatory velocities.



25. A handheld device (1) according to claim 24, where the first and second relative

rotations have opposite rotational directions.

26. A handheld device (1) according to claim 24 or 25 and any of claims 1-23.
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