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(54) Title: TISSUE COLLECTION DEVICE FOR COLLECTION OF TISSUE SAMPLES FROM A BIOPSY NEEDLE AND

BIOPSY DEVICE INCLUDING TISSUE COLLECTION DEVICE

(57) Abstract: The tissue collection device (1) includes a biopsy nee-
dle support arrangement (5) adapted to support a biopsy needle (4) so

that a tissue compartment (3) in the biopsy needle may be located at
a collection position (6). The tissue collection device includes a carri-
er medium (7) adapted to adhere to and catry a tissue sample (2) de-
posited thereon and adapted to be arranged at a deposition position (8)
permanently spaced from the collection position. The tissue collection
device includes a swiping element (9) adapted to swipe sideward (10)
relative to the longitudinal direction through the tissue compartment
located at the collection position and in the direction of the deposition
position in order to thereby move a tissue sample from the tissue com-
partment to the carrier medium and to thereby press the tissue sample
onto the carrier medium so that the tissue sample is deposited on the
carrier medium.
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TISSUE COLLECTION DEVICE FOR COLLECTION OF TISSUE SAMPLES FROM A BIOPSY
NEEDLE AND BIOPSY DEVICE INCLUDING TISSUE COLLECTION DEVICE

The present invention relates to a tissue collection device for collection of one or more
tissue samples from a tissue compartment of a biopsy needle, the tissue collection de-
vice including a biopsy needle support arrangement adapted to support a biopsy needle
so that a tissue compartment extending in a longitudinal direction in the biopsy needle
may be located at a collection position, and the tissue collection device including a carri-
er medium adapted to adhere to and carry a tissue sample deposited thereon, the tissue
collection device being adapted to advance a carrier medium holder after each deposi-
tion of a tissue sample on a part of the carrier medium, so that the deposited tissue
sample is moved away on said part of the carrier medium from a deposition position and

a fresh part of the carrier medium is moved to the deposition position.

US 2016/0242748 A1l discloses a tissue collection device in which a lever provided with a
sample holder in the form of a cassette is displaceable so that a sample sheet of the
cassette may contact and adhere to a tissue sample in the biopsy needle. By subse-
quently displacing the lever and cassette away from the biopsy needle, the tissue sam-
ple may be removed from the biopsy needle. The cassette may be provided with two
sample windows in the form of through-openings in a cassette cover, and the cassette
may be assembled with the sample sheet fixed in place between a cassette base and the
cassette cover. Thereby the sample sheet is prevented from displacement in the cas-
sette, and each window allows view and access to a portion of the sample sheet from
the cassette cover side. The cassette may be arranged displaceably in a transverse direc-
tion of the lever so that a sample may be positioned on the sample sheet through each
window. However, the operation of this tissue collection device is rather cumbersome
and does not facilitate fast collection of a larger number of tissue samples. Furthermore,

the device is rather bulky.

WO 2007/112751 A2 discloses a biopsy gun with an integrated tissue collection device.

In a first embodiment, the tissue collection device has the form of a rotatable drum hav-
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ing tissue storage chambers along its periphery. A wall of each tissue storage chamber
forms a wedge-shaped lifting edge adapted to lift a tissue sample from a tissue chamber
of a biopsy needle and into the tissue storage chamber when the drum is rotated. First-
ly, the tissue sample is lifted up from the tissue chamber of the biopsy needle by means
of a row of pins which are pressed up through holes in the biopsy needle. Subsequently,
the drum is rotated, whereby the pins pass through grooves of the wedge-shaped lifting
edge. In another embodiment, the tissue collection device has the form of a rotatable
drum and a central tissue storage chamber. The rotatable drum has peripherally ar-
ranged scooping elements adapted to lift tissue samples out of the tissue chamber of a
biopsy needle in the longitudinal direction of the biopsy needle, whereby the drum ro-
tates about an axis extending at right angles to the biopsy needle. However, the biopsy
gun described in this document is rather bulky and does not facilitate easy handling of
the tissue samples after collection. In particular, the rotatable drum forming the tissue

storage may be too bulky for preliminary X-ray examination of the tissue samples.

US 5,526,822 A discloses a method and apparatus for automated biopsy and collection
of soft tissue by means of vacuum. A tissue sample cassette has the form of a flat block
in which a number of cylindrical tissue sample chambers are arranged in parallel and
mutually spaced. The tissue sample cassette may be displaced transversely in relation to
a biopsy needle in order to place tissue samples successively in the tissue sample cham-
bers. The tissue samples are by means of vacuum transported into the cylindrical tissue
sample chambers in the longitudinal direction of the chambers. However, the apparatus
described in this document is rather bulky and does not facilitate easy handling of the

tissue samples after collection.

US 2003/0198574 A1 discloses an apparatus for handling biopsy specimens and prepar-
ing these for immediate high-pressure freezing. A biopsy specimen introduced into an

opening of a biopsy needle is centred over a specimen well of a preparation plate made
of a material with good thermal conductivity, such as a metal, preferably copper, brass,
titanium or aluminium. By lowering a cylindrical shaped part with a tip, the biopsy spec-
imen is then released from the opening of the biopsy needle and falls into the specimen

well. The apparatus is manually operated and rather bulky. In addition, in order to oper-
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ate correctly, the apparatus has to be arranged on a table or the like in order to main-

tain a stable position and orientation.

The object of the present invention is to provide a compact tissue collection device facil-

itating collection of tissue samples.

In view of this object, the deposition position is permanently spaced from the collection
position, the tissue collection device includes a swiping element adapted to swipe side-
ward relative to the longitudinal direction through the tissue compartment located at
the collection position and in the direction of the deposition position in order to thereby
move a tissue sample from the tissue compartment to the carrier medium and to there-
by press the tissue sample onto the carrier medium so that the tissue sample is deposit-

ed on the carrier medium.

Thereby, by pushing the tissue sample from the tissue compartment to the carrier me-
dium and pressing the tissue sample onto the carrier medium by means of a swiping
element only needing to travel a limited distance, a very simple and repeatable opera-
tion of the tissue collection device is possible in a very compact device. Moreover, by
pressing the tissue sample onto the carrier medium, the orientation of the carrier medi-
um in relation to the tissue compartment of the biopsy needle is not important. For ex-
ample, the carrier medium may just as well be positioned above the tissue compartment
as below the tissue compartment. Pressing the tissue sample onto the carrier medium
may in any case ensure that the tissue sample adheres to and is maintained on the car-

rier medium.

In an embodiment, the swiping element is adapted to swipe back and forth through the
tissue compartment. Thereby, successive tissue samples may be collected from the tis-

sue compartment of the biopsy needle.

In an embodiment, the swiping element has the form of an elastic blade. Thereby, the
elasticity of the swiping element may limit a possible pressure applied to the tissue

sample by the swiping element when depositing the tissue sample on the carrier medi-
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um and thereby contribute to a gentler deposition of the tissue sample. Furthermore,
the swiping element may better wipe the tissue compartment and thereby possibly re-
move residues otherwise remaining after the deposition of a tissue sample on the carri-

er medium.

In an embodiment, the swiping element is adapted to wipe a bottom wall of the tissue
compartment as it swipes through the tissue compartment. Thereby, the swiping ele-
ment may possibly remove residues otherwise remaining after the deposition of a tissue

sample on the carrier medium.

In a structurally particularly advantageous embodiment, the swiping element is arranged

pivotally in the tissue collection device.

In an embodiment, a general swiping direction of the swiping element from the collec-
tion position and in the direction of the deposition position forms a swiping angle with a
general direction of extension of a part of the carrier medium arranged at the deposition
position, and the swiping angle is between 30 degrees and 90 degrees. Thereby, a suita-
ble pressure component may be applied in a direction at right angles to said general
direction of extension of a part of the carrier medium in order for the tissue sample to

be securely deposited on the carrier medium.

Preferably, the swiping angle is between 45 degrees and 90 degrees. Thereby, a relative-
ly larger pressure component may be applied in a direction at right angles to said gen-
eral direction of extension of a part of the carrier medium so that the tissue sample may

be even more securely deposited on the carrier medium.

In an embodiment, the tissue collection device is adapted to place a protective sheet on
the corresponding part of the carrier medium after each deposition of a tissue sample
and advance the protective sheet with the carrier medium holder so that the deposited
tissue samples are sandwiched between the carrier medium and the protective sheet.
Thereby, it may be even better ensured that the tissue samples are maintained on the

carrier medium.
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In an embodiment, the tissue collection device includes a removable carrier medium
cassette in which a number of tissue samples may be arranged side by side on the carri-
er medium in a row extending along an at least substantially straight line or along a
curved line. Thereby, the cassette may be removed from the tissue collection device
after collection of a number of tissue samples and the cassette may serve to hold the
tissue samples when send to a laboratory. If the tissue samples are arranged side by side
on the carrier medium in a row extending along an at least substantially straight line or
along a slightly curved line, it may be advantageous that the cassette may fit into a ra-
ther narrow gap of an X-ray apparatus commonly used for pre-examination of tissue

samples before sending the samples to the laboratory.

In an embodiment, the removable carrier medium cassette is arranged on the outside of
a housing of the tissue collection device. Thereby, the cassette may be easily accessible

for removal.

Preferably, the tissue samples arranged side by side on the carrier medium are visible
from outside the housing of the tissue collection device. Thereby, each tissue sample

may be visibly examined just after taking the sample.

In an embodiment, the tissue collection device is adapted to gradually advance a sheet
of carrier medium into the removable carrier medium cassette as successive tissue sam-
ples are deposited on the sheet of carrier medium. Thereby, a very compact tissue col-
lection device may be achieved in that the cassette itself may not necessarily need to

move in relation to a housing of the tissue collection device.

Furthermore, the tissue collection device may preferably be adapted to deposit the tis-
sue samples on the sheet of carrier medium outside the removable carrier medium cas-
sette. Thereby, the deposition position may be arranged more freely in relation to the
removable carrier medium cassette, whereby an even more compact tissue collection

device may be achieved. For instance, the deposition position may not need to be ar-
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ranged in direct continuation of a row of tissue samples arranged side by side on the

carrier medium.

In an embodiment, the advancing direction of the sheet of carrier medium at the depo-
sition position differs from the advancing direction of the sheet of carrier medium at a
carrier medium inlet opening of the removable carrier medium cassette by at least 90
degrees, and preferably by at least 120 degrees. Thereby, the deposition position may
be arranged so to say behind or in front of a row of tissue samples arranged side by side
on the carrier medium. Thereby, an even more compact tissue collection device may be

achieved.

In a structurally particularly advantageous embodiment, the carrier medium holder is
fixed on a leading edge of the sheet of carrier medium and is removable from the tissue
collection device together with the removable carrier medium cassette, and the carrier
medium holder is adapted to engage releasably with an advance mechanism arranged in
the tissue collection device. Thereby, a compact cassette and easy handling may be
achieved in that the advance mechanism may be arranged in a housing of the tissue

collection device.

In an embodiment, the removable carrier medium cassette has the form of a chain com-
posed by a number of mutually hinged cassette compartments each being adapted to
receive a single tissue sample. Thereby, although each tissue sample may be located in a
separate cassette compartment, the removable carrier medium cassette may be
adapted to receive a relatively large number of tissue samples and the tissue collection
device may still be very compact, because the chain forming the removable carrier me-
dium cassette may be entirely or partly rolled up inside a housing of the tissue collection

device.

Preferably, neighbouring hinged cassette compartments are adapted to lock together by
means of a snap-lock type mechanism in a straight hinge position so that the entire
chain of mutually hinged cassette compartments may be locked in a position in which

the chain forms an at least substantially straight line. Thereby, the removable carrier
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medium cassette may be removed from a housing of the tissue collection device in the
form of a relatively flat cassette, whereby it may be advantageous that the cassette may
fit into a rather narrow gap of an X-ray apparatus commonly used for pre-examination

of tissue samples before sending the samples to the laboratory.

In an embodiment, the tissue collection device is adapted to store at least a part of the
chain forming the removable carrier medium cassette in an at least partly rolled-up
state. Thereby, although each tissue sample may be located in a separate cassette com-
partment, the removable carrier medium cassette may be adapted to receive a relatively
large number of tissue samples and the tissue collection device may still be very com-

pact.

In a structurally particularly advantageous embodiment, the cassette compartments are

mutually hinged by means of a flexible hinge, such as a living hinge.

In a structurally particularly advantageous embodiment, each cassette compartment has
a gripper along a first side and a corresponding protrusion along a second side, and the
gripper of a first cassette compartment is adapted to grip over a corresponding protru-
sion of a second cassette compartment. Thereby, neighbouring hinged cassette com-
partments may be adapted to lock together in a straight hinge position so that the entire
chain of mutually hinged cassette compartments may be locked in a position in which

the chain forms an at least substantially straight line.

In a structurally particularly advantageous embodiment, each cassette compartment has
the form of a channel in which the carrier medium may extend. Thereby, a good separa-

tion between neighbouring tissue samples may be achieved.

In an embodiment, the channel of each cassette compartment is covered by means of a
sheet of carrier medium. Thereby, a good adhesion between the tissue samples and the

carrier medium may be achieved.
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In an embodiment, the sheet of carrier medium is adapted to be pressed at least further
into the channel at deposition of a tissue sample. Thereby, it may be ensured that a
suitable pressure is applied by the swiping element between the tissue sample and the
carrier medium so that an even better adhesion between the tissue samples and the

carrier medium may be achieved.

In an embodiment, the channel of each cassette compartment is covered by means of a
separate sheet of carrier medium. Thereby, relative movement between neighbouring
cassette compartments may be facilitated in that the carrier medium may not interfere

with said relative movement.

In an embodiment, the separate sheet of carrier medium is fixed along at least one wall
of the channel by means of adhesion, such as by means of glue. In a structurally particu-

larly advantageous embodiment,

In an embodiment, at least one free edge of the separate sheet of carrier medium is
held in place in the channel by a corresponding protrusion arranged at a corresponding
wall of the channel. Thereby, the separate sheet of carrier medium may be held in place

in the channel in a removable manner at least along said protrusion.

In an embodiment, all the channels of the cassette compartments are covered by means
of a single common sheet of carrier medium. Thereby, the production of the removable
carrier medium cassette may be facilitated in that the single common sheet of carrier

medium may be applied to the cassette in a continuous manner.

In an embodiment, the single common sheet of carrier medium forms a bulge or crease
between neighbouring hinged cassette compartments. Thereby, relative movement
between neighbouring cassette compartments may be facilitated in that the carrier me-
dium may not be stretched out at the hinges between neighbouring cassette compart-

ments.
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In an embodiment, the carrier medium includes or is formed by a paper material, such
as biopsy paper. Thereby, a stable attachment of the tissue samples on the carrier me-

dium may be achieved.

In an embodiment, the biopsy needle support arrangement is adapted to support the
biopsy needle relative to a housing of the tissue collection device in a fixed position in a

transverse direction of the biopsy needle.

The invention furthermore relates to a biopsy device including a tissue collection device
as described above. Thereby, by integrating the tissue collection device in a biopsy de-
vice, the whole process of taking a number of tissue samples from a patient and collect-
ing the tissue samples in the tissue collection device may be automated and thereby

facilitated and improved by being more consistent.

In an embodiment, the biopsy device has a housing and a biopsy needle extending from
the housing and including an outer cutting needle and an inner needle with a tissue
compartment for receiving a tissue sample, the outer cutting needle surrounds the inner
needle and is arranged slidingly along the inner needle, the outer cutting needle has a
cutting end distant from the housing and a sample opening or sample end inside the
housing at a distance from the cutting end, the inner needle is slidable in relation to the
housing so that the tissue compartment is displaceable between the cutting end of the
outer cutting needle and the sample opening or sample end of the outer cutting needle,
and the tissue collection device is arranged in the housing at the sample opening or
sample end of the outer cutting needle. Thereby, the outer cutting needle may be re-
tained inserted in the tissue of the patient during the taking of more samples which may
be particularly advantageous for instance when taking tissue samples from the prostate
whereby the gut may otherwise be penetrated once for every tissue sample taken. Be-
cause the tissue sample is collected by the tissue collection device from the sample
opening or sample end of the outer cutting needle which sample opening or sample end
is located at an opposite end of the outer cutting needle in relation to the cutting end of
the outer cutting needle, the cutting end of the outer cutting needle may remain inside

the tissue of the patient during the taking of several tissue samples which are sequen-
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tially transported one by one longitudinally through the outer cutting needle by longitu-
dinal displacement of the inner needle with a tissue sample located in the tissue com-

partment.

In an embodiment, the biopsy device is adapted to arrange the inner needle in a rota-
tional collection position when the inner needle is so displaced in relation to the housing
of the biopsy device that the tissue compartment is located at the sample opening or
sample end of the outer cutting needle for collection of a tissue sample, and the rota-
tional collection position corresponds to a general swiping direction of the swiping ele-
ment from the collection position and in the direction of the deposition position. There-
by, it may be ensured that a general swiping direction of the swiping element from the
collection position and in the direction of the deposition position forms a suitably swip-
ing angle with a general direction of extension of a part of the carrier medium arranged
at the deposition position. Thereby, a suitable pressure component may be applied in a
direction at right angles to said general direction of extension of a part of the carrier

medium in order for the tissue sample to be securely deposited on the carrier medium.

The invention will now be explained in more detail below by means of examples of em-

bodiments with reference to the very schematic drawing, in which

Fig. 1 is a cross-sectional view of an embodiment of a biopsy device and tissue collection

device according to the invention;

Fig. 2 is an exploded view seen from below of the biopsy device and tissue collection

device of Fig. 1;

Fig. 3 is a cross-sectional end view of an embodiment of a removable carrier medium

cassette of the biopsy device illustrated in Fig. 4;

Fig. 4 is a cross-sectional view of another embodiment of a biopsy device and tissue
collection device according to the invention, incorporating the removable carrier medi-

um cassette of Fig. 3;
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Fig. 5 is an exploded perspective view of part of an embodiment of a biopsy device with
integrated tissue collection device according to the invention, whereby the removable

carrier medium cassette has been inserted into the device;

Fig. 6 is a perspective view of part of the biopsy device with integrated tissue collection
device of Fig. 5, whereby the removable carrier medium cassette has been taken out of

the device;

Fig. 7 is a perspective view of another embodiment of the removable carrier medium

cassette according to the invention;

Fig. 8 is a perspective view of a sheet of carrier medium with protective sheet which has

been removed from the removable carrier medium cassette of Fig. 7;

Fig. 9 is a perspective view of the sheet of carrier medium with protective sheet of Fig. 8,

whereby the sheet of carrier medium has been rolled up for transport.
Fig. 10 is a cross-sectional view of yet another embodiment of a biopsy device and tissue
collection device according to the invention, incorporating a removable carrier medium

cassette of the type illustrated in Figs. 11 and 12;

Fig. 11 is a top view of the removable carrier medium cassette of the biopsy device and

tissue collection device of Fig. 10;

Fig. 12 is a cross-sectional view of the removable carrier medium cassette of Fig. 11;

Fig. 13 and 14 are cross-sectional views corresponding to that of Fig. 12 of different em-

bodiments of the removable carrier medium cassette;

Fig. 15 illustrates an end view of the removable carrier medium cassette of Fig. 10,

whereby the chain forming the removable carrier medium cassette has been rolled up;
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Fig. 16 is a view corresponding to that of Fig. 10, of yet another embodiment of the bi-

opsy device and tissue collection device;

Fig. 17 is a perspective view of yet another embodiment of the removable carrier medi-

um cassette according to the invention;

Fig. 18 is a perspective view of a separate cassette compartment of the removable carri-

er medium cassette of Fig. 17;

Fig. 19 is a perspective view of the removable carrier medium cassette of Fig. 17,
whereby the chain forming the removable carrier medium cassette has been rolled up

for transport;

Fig. 20 is a perspective view of yet another embodiment of the removable carrier medi-

um cassette according to the invention;

Fig. 21 is an end view illustrating manufacturing steps of the manufacturing of the re-

movable carrier medium cassette of Fig. 20;

Fig. 22 is a partial end view of a use situation of the removable carrier medium cassette

of Fig. 20;

Fig. 23 is a perspective view of yet another embodiment of the removable carrier medi-

um cassette according to the invention;

Fig. 24 is a cross-sectional view of the removable carrier medium cassette of Fig. 23,

whereby the chain forming the cassette has been partially bent;

Fig. 25 is a cross-sectional view illustrating a manufacturing step of the manufacturing of

a removable carrier medium cassette of Fig. 26;
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Fig. 26 is a cross-sectional view of the removable carrier medium cassette of Fig. 25in a

partially bent state;

Fig. 27 is a perspective view of a removable carrier medium cassette of a type similar to

that of Fig. 26;

Fig. 28 is a cross-sectional view of yet another embodiment of a biopsy device and tissue
collection device according to the invention, incorporating a removable carrier medium

cassette of the type illustrated in Figs. 29 and 30;

Fig. 29 is a top view of the removable carrier medium cassette of the biopsy device and

tissue collection device of Fig. 28;

Fig. 30 is a cross-sectional view of the removable carrier medium cassette of Fig. 29;

Fig. 31 is a cross-sectional partial view of yet another embodiment of a biopsy device

and tissue collection device of the type illustrated in Fig. 28;

Fig. 32 is a perspective view of yet another embodiment of the removable carrier medi-

um cassette according to the invention;

Fig. 33 is an exploded perspective view of the removable carrier medium cassette of Fig.

32;

Fig. 34 is an end view of a removable carrier medium cassette of a type similar to that of

Fig. 32;

Fig. 35 is a perspective view of yet another embodiment of the removable carrier medi-
um cassette according to the invention, whereby part of a drive mechanism of a biopsy
and tissue collection device has been illustrated in engagement with the removable car-

rier medium cassette;
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Fig. 36 is a perspective view of part of an embodiment of a biopsy device with integrated
tissue collection device, whereby the removable carrier medium cassette extends partly

from the device;

Fig. 37 is a perspective view of the biopsy device with integrated tissue collection device
of Fig. 36, whereby the removable carrier medium cassette has been fully inserted into

the device;

Fig. 38 is a perspective view of the removable carrier medium cassette of the biopsy
device with integrated tissue collection device of Figs. 36 and 37, whereby part of a

sheet of carrier medium is illustrated separately;

Fig. 39 is a perspective view of a sheet of carrier medium with protective sheet suitable

for the removable carrier medium cassette of Fig. 38;

Fig. 40 is a perspective view of the sheet of carrier medium of Fig. 39, whereby the pro-

tective sheet has been lifted from the sheet of carrier medium;

Fig. 41 is a perspective view of the sheet of carrier medium of Fig. 39 in a rolled-up state;

Fig. 42 is a side view of yet another embodiment of a biopsy device with integrated tis-
sue collection device according to the invention, incorporating a removable carrier me-

dium cassette of a type similar to that of Fig. 38;

Fig. 43 is another side view of the biopsy device with integrated tissue collection device
of Fig. 42, whereby part of the device has been cut away, thereby illustrating the remov-

able carrier medium cassette inserted into the device;

Fig. 44 is a cross-sectional view of yet another embodiment of a biopsy device and tissue
collection device according to the invention, incorporating a removable carrier medium

cassette;
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Fig. 45 is a cross-sectional view of an embodiment of the biopsy device and tissue collec-
tion device of Fig. 44, whereby the removable carrier medium cassette further incorpo-

rates a protective sheet;

Fig. 46 is a top view of an embodiment of a removable carrier medium cassette accord-

ing to the invention, whereby the cassette is provided with a rounded, transparent lid;

Fig. 47 is a cross-sectional side view of the removable carrier medium cassette of Fig. 46;

Fig. 48 is a perspective view of part of an embodiment of a biopsy device with integrated
tissue collection device, whereby a removable carrier medium cassette with a flat,

transparent lid has been mounted on a side of the device;

Fig. 49 is a perspective view corresponding to that of Fig. 48 of another embodiment,
whereby tissue samples are deposited on a sheet of carrier medium extending slightly
curved in a way corresponding to the curvature of a transparent lid of the removable

carrier medium cassette;

Fig. 50 is a perspective view of the removable carrier medium cassette of the device of

Fig. 48, whereby tissue samples have been deposited on the carrier medium;

Fig. 51 is a perspective view of the removable carrier medium cassette of the device of

Fig. 48, whereby the carrier medium has been removed;

Fig. 52 is a perspective view of a removable carrier medium cassette without a lid,

whereby the sheet of carrier medium has been removed and is illustrated separately;

Fig. 53 is a perspective view of the sheet of carrier medium of the cassette of Fig. 52,

whereby the sheet of carrier medium has been rolled up;
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Fig. 54 is a side view of an embodiment of a biopsy device with integrated tissue collec-
tion device corresponding to the embodiment of Fig. 48, whereby a removable carrier

medium cassette with a flat, transparent lid has been mounted on a side of the device;

Fig. 55 is another side view of the biopsy device with integrated tissue collection device
of Fig. 54, whereby part of the device has been cut away, thereby illustrating the entire

sheet of carrier medium inside the device;

Fig. 56 is a side view of an embodiment of a biopsy device with integrated tissue collec-
tion device, whereby a removable carrier medium cassette with a rounded, transparent

lid has been mounted on a side of the device;

Fig. 57 is another side view of the biopsy device with integrated tissue collection device
of Fig. 56, whereby part of the device has been cut away, thereby illustrating the entire

sheet of carrier medium inside the device;

Fig. 58 is a partial axial cross-section of a cutting end of an outer cutting needle of a bi-
opsy needle, whereby a tissue compartment of an inner needle of the biopsy needle is

located outside the cutting end of the outer cutting needle; and

Fig. 59 is a partial axial cross-section of a sample opening of the outer cutting needle of
the biopsy needle of Fig. 58, whereby the tissue compartment of the inner needle of the

biopsy needle is located at the sample opening.

Fig. 1 shows a tissue collection device 1 for collection of one or more tissue samples 2
from a tissue compartment 3 of a biopsy needle 4. The tissue collection device includes
a biopsy needle support arrangement 5 adapted to support a biopsy needle 4 so that a
tissue compartment 3 extending in a longitudinal direction in the biopsy needle 4 may
be located at a collection position 6. In the illustrated embodiment, the biopsy needle
support arrangement 5 forms a rounded cavity in which the biopsy needle 4 may rest
and thereby be correctly positioned in the collection position 6. For simplicity, an outer

needle of the biopsy needle 4 is not illustrated in the figure.
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The tissue collection device 1 further includes a carrier medium 7 adapted to carry a
tissue sample 2 deposited thereon and adapted to be arranged at a deposition position
8 permanently spaced from the collection position 6. In order to move a tissue sample 2
from the tissue compartment 3 to the carrier medium 7 so that the tissue sample 2 is
deposited on the carrier medium 7, the tissue collection device 1 includes a swiping
element 9 adapted to swipe sideward 10 relative to the longitudinal direction through
the tissue compartment 3 located at the collection position 6 and in the direction of the
deposition position 8. Thereby, during swiping, the swiping element 9 moves gradually
closer to the deposition position 8 and thereby pushes the tissue sample 2 to the depo-
sition position 8. Fig. 2 illustrates an exploded view of part of the tissue collection device

1 of Fig. 1, seen from below.

The swiping element 9 is furthermore adapted to press the tissue sample 2 onto the
carrier medium 7. In order to press the tissue sample 2 onto the carrier medium 7, the
swiping element 9 may be adapted to swipe through the tissue compartment 3 and stop
at a certain distance from the carrier medium 7 positioned at the deposition position 8,
wherein said certain distance is smaller than, preferably at least 10 per cent smaller than
and most preferred at least 25 per cent smaller than a diameter of an inner needle 46 of
the biopsy needle 4. Thereby, it may be ensured that the tissue sample 2 is deformed
slightly when pressing it onto the carrier medium 7, and consequently, a suitable pres-
sured between the tissue sample 2 and the carrier medium 7 may be obtained in order
for the tissue sample 2 to stick onto the carrier medium 7. Alternatively, the swiping
element 9 may be adapted to swipe so fast through the tissue compartment that suffi-
cient momentum is transferred to the tissue sample in order for the tissue sample to
move and hit the carrier medium 7 with such a speed that it is pressed onto the carrier

medium 7.

It is noted that in the embodiments of the invention illustrated, when the tissue collec-
tion device 1 or biopsy device 43 is held in a typical operational orientation, the carrier
medium 7 at the deposition position 8 is positioned above or obliquely upward in rela-

tion to the tissue compartment 3 of the biopsy needle 4. This is possible due to the fact
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that the swiping element 9 is adapted to press the tissue sample 2 onto the carrier me-
dium 7 so that the tissue sample 2 is deposited on the carrier medium 7 regardless of
the orientation of the tissue collection device 1 or biopsy device 43 and regardless of the
orientation of the carrier medium 7 in relation to the tissue compartment 3. As a result,
as seen for instance in Figs. 42, 43, 48, 49, 54 to 57, the biopsy needle 4 may be posi-
tioned in the housing 20 of the tissue collection device 1 or the housing 44 of the biopsy
device 43 very close to a side wall of the housing. This has the advantage that the biopsy
needle 4 may be inserted for instance into the tissue of a breast close to the chest sur-
face and at an angle more or less parallel to the chest surface. However, according to
the invention, the carrier medium 7 at the deposition position 8 may also be positioned
below the tissue compartment 3 of the biopsy needle 4. In the context of this descrip-
tion above and below refers to the positions contemplated when the tissue collection

device 1 or biopsy device 43 is held in a typical or in an intended operational orientation.

The carrier medium 7 is adapted to adhere to a tissue sample 2. This may for instance be

achieved if the carrier medium 7 is or includes biopsy paper.

In an embodiment of the invention, the carrier medium includes a liquid absorbing ma-
terial. Thereby, because a tissue sample typically has a high content of fluid, it may be

ensured that the tissue sample may adhere to the carrier medium.

In an embodiment of the invention, the carrier medium has a porous sample contacting
surface. Thereby, because a tissue sample typically has a high content of fluid, it may be

ensured that the tissue sample may adhere to the carrier medium.

In the illustrated embodiment, the swiping element 9 is arranged pivotally 12 in a hous-
ing 20 of tissue collection device 1. However, the swiping element 9 may also be ar-

ranged displaceably, for instance slidingly in a track or in a number of tracks.

In the illustrated embodiment, the swiping element 9 is adapted to swipe back and forth
between the collection position 6 and the deposition position 8 through the tissue com-

partment 3 in order to collect successive tissue samples from the tissue compartment of
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the biopsy needle. The carrier medium 7 may be replaced between successive deposi-
tions of tissue samples, or, as it will be further explained below, the carrier medium 7

may be displaced between successive depositions of tissue samples.

The swiping element 9 may have the form of an elastic blade, whereby a possible pres-
sure applied to the tissue sample 2 by the swiping element 9 when depositing the tissue
sample 2 on the carrier medium 7 may be limited, and thereby contribute to a gentler
deposition of the tissue sample 2. Furthermore, the swiping element 9 may better wipe
the tissue compartment 3 and thereby possibly remove possible residues otherwise
remaining after the deposition of a tissue sample 2 on the carrier medium 7. In addition,
the swiping element 9 may be adapted to wipe a bottom wall 11 of the tissue compart-
ment 3 as it swipes through the tissue compartment 3. This may be achieved for in-
stance by the swiping element 9 being elastic and bending slightly when touching the
bottom wall 11 of the tissue compartment 3 or by the swiping element 9 being adapted
to very accurately pass close to the bottom wall 11. In the embodiment illustrated in Fig.
2, the swiping element 9 is composed by a swiping blade 64 and two lever arms 65 con-
necting each end of the swiping blade 64 with the pivotal arrangement 12, that is, the
two lever arms are mounted pivotally about the pivotal axis 12. In this case, the swiping
element 9 may be elastic by the swiping blade 64 being elastic or by the two lever arms
65 being elastic, or both the swiping blade 64 and the two lever arms 65 may be elastic.
The swiping element 9 may for instance be made of plastic or any other suitable materi-

al.

Alternatively or additionally, the swiping element 9 may be elastically driven, which may
also contribute to a gentler deposition of the tissue sample 2. The swiping element 9
may suitably be driven by a spring force obtained by manual operation of the device or

by means of an electric motor.

Alternatively, the swiping element 9 may have the form of one single blade arranged
pivotally or on a rotatable drum or spindle. Similarly, the swiping element 9 may have
the form of a number of blades or other suitable elements arranged on a rotatable drum

or spindle. If the swiping element 9 or elements is/are arranged on a rotatable drum or
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spindle, the spindle may rotate stepwise in one direction of rotation so that it rotates a

certain angular distance after each deposition of a tissue sample 2.

As seen in Fig. 2, preferably the swiping element 9 has the form of a swiping blade 64 or
the like extending in at least almost substantially the full length of the tissue compart-

ment 3 in the longitudinal direction of the biopsy needle 4.

The tissue collection device 1 is adapted to advance a carrier medium holder 15 in the
form of a removable carrier medium cassette 17 after each deposition of a tissue sample
2 on a part of the carrier medium 7, so that the deposited tissue sample 2 is moved
away from the deposition position 8 on said part of the carrier medium 7 and a fresh
part of the carrier medium is moved to the deposition position 8. As seen, in the remov-
able carrier medium cassette 17, a number of tissue samples 2 may be arranged side by
side on the carrier medium 7 in a row extending along an at least substantially straight

line.

Fig. 4 shows a modified embodiment of the tissue collection device 1 illustrated in Figs. 1
and 2. The embodiment illustrated in Fig. 4 is further provided with a roll of protective
sheet 16, and the tissue collection device 1 is adapted to place the protective sheet 16
on the corresponding part of the carrier medium 7 after each deposition of a tissue
sample 2 and advance the protective sheet 16 with the carrier medium holder 15 so that
the deposited tissue samples 2 are sandwiched between the carrier medium 7 and the
protective sheet 16. As it is further seen, in this embodiment, the carrier medium 7 is
arranged in a waveform so that tissue samples 2 may be located in the troughs of the
waveform. Thereby, a larger contact area between the carrier medium 7 and the tissue
samples 2 may be achieved which may result in better adhesion between the carrier
medium 7 and the tissue samples 2. It is noted that generally throughout the descrip-
tion, relative sizes and relative distances are not necessarily illustrated realistically, be-
cause the figures are only schematic, so that for instance the tissue samples 2 may in

reality be thicker than that illustrated.
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As further illustrated in Fig. 4, a general swiping direction 13 of the swiping element 9
from the collection position 6 and in the direction of the deposition position 8 forms a
swiping angle A with a general direction 14 of extension of a part of the carrier medium
7 arranged at the deposition position 8. The swiping angle A may be between 30 degrees
and 90 degrees, and preferably between 45 degrees and 90 degrees. Thereby, a suitable
pressure component may be applied in a direction at right angles to said general direc-
tion 14 of extension of a part of the carrier medium 7 in order to ensure that the tissue

sample 2 be securely deposited on the carrier medium 7.

Fig. 5 illustrates the position of the removable carrier medium cassette 17 inside a hous-
ing 44 of a biopsy device 43 incorporating a tissue collection device 1 of the type illus-
trated in Figs. 1 to 4. However, when the tissue collection device 1 is integrated into a
biopsy device 43 provided with a biopsy needle 4, the biopsy needle support arrange-
ment 5 illustrated in Fig. 1 is replaced by a biopsy needle support arrangement 5 formed
by the housing 44 or other component of the biopsy device 43 in that the biopsy needle
4 is mounted and thereby supported in the housing 44 in a manner known per se. Fur-
thermore, it is noted that in Fig. 5, the housing 20 of the tissue collection device 1 is also
the housing 44 of the biopsy device 43. In any case, the biopsy needle support arrange-
ment 5 is adapted to support the biopsy needle 4 relative to the housing 20 of the tissue

collection device 1 in a fixed position in a transverse direction of the biopsy needle 4.

Fig. 6 illustrates the removable carrier medium cassette 17 outside the housing 44 of the
biopsy device 43, whereby the removable carrier medium cassette 17 has been turned

upside down.

Fig. 7 illustrates the removable carrier medium cassette 17 of Fig. 6 whereby the protec-
tive sheet 16 has been folded back. Fig. 8 illustrates a sheet 21 of carrier medium 7 with
protective sheet 16 attached along an end edge and slightly folded back, whereby the
sheet 21 of carrier medium 7 with protective sheet 16 has been removed from the re-
movable carrier medium cassette 17. In this form, the sheet 21 of carrier medium 7 with
protective sheet 16 may easily be inserted into a narrow slot of a not shown X-ray de-

vice. Fig. 9 illustrates the sheet 21 of carrier medium 7 with protective sheet 16 rolled up
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for transport. The carrier medium 7, for instance in the form of a paper material, such as

biopsy paper, may in the rolled up form be positioned in a container.

In the embodiments illustrated in Figs. 10 to 27, the removable carrier medium cassette
17 has the form of a chain 27 composed by a number of mutually hinged cassette com-
partments 28 each being adapted to receive a single tissue sample 2. As seen, the cas-
sette compartments 28 are mutually hinged by means of a flexible hinge 31, such as a

living hinge.

Furthermore, in the embodiment illustrated in Figs. 23 and 24, neighbouring hinged
cassette compartments 28 are adapted to lock together by means of a snap-lock type
mechanism 29 in a straight hinge position 30 so that the entire chain 27 of mutually
hinged cassette compartments 28 may be locked in a position in which the chain 27
forms an at least substantially straight line. As seen, each cassette compartment 28 has
a gripper 33 along a first side 34 and a corresponding protrusion 36 along a second side
35, and the gripper 33 of a first cassette compartment 28 is adapted to grip over a cor-
responding protrusion 36 of a second cassette compartment 28. Each cassette com-

partment 28 has the form of a channel 37 in which the carrier medium 7 may extend.

In the embodiments illustrated in Figs. 10 and 16, the tissue collection device 1 is
adapted to store a part of the chain 27 forming the removable carrier medium cassette
17 in a partly rolled-up state 32. Thereby, a relatively compact device may contain the
entire removable carrier medium cassette 17. On the other hand, when the removable
carrier medium cassette 17 has been removed from the housing 20, the hinged cassette
compartments 28 may be locked together by means of the snap-lock type mechanism
29 in the straight hinge position 30. Thereby, the removable carrier medium cassette 17

may easily be inserted into a narrow slot of a not shown X-ray device.

As illustrated in the figures, the channel 37 of each cassette compartment 28 is covered
by means of a sheet 21 of carrier medium 7 in the form of biopsy paper. As seen for
instance in Fig. 16, the sheet 21 of carrier medium 7 may be adapted to be pressed at

least further into the channel 37 at deposition of a tissue sample 2.
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As illustrated in the Figs. 12, 13, 14, 17, 18, 19, 20, 21, 22 and 24, the channel 37 of each
cassette compartment 28 may be covered by means of a separate sheet 21 of carrier
medium 7. This may improve the flexibility of the flexible hinges 31 between neighbour-

ing cassette compartments 28.

As illustrated in Fig. 22, a free edge 39 of the separate sheet 21 of carrier medium 7 may
be fixed along one wall 38 of the channel 37 by means of adhesion, such as by means of
glue, and another free edge 39 of the separate sheet 21 of carrier medium 7 may be
held in place in the channel 37 by a corresponding protrusion 40 arranged at a corre-
sponding wall 38 of the channel 37. This may be obtained by a production step illustrat-

ed in Fig. 21, whereby a welding tool 61 and a punching tool 62 are employed.

In another embodiment illustrated in Figs. 25 to 27, all the channels 37 of the cassette
compartments 28 are covered by means of a single common sheet 41 of carrier medium
7. In order to obtain suitable flexibility of the flexible hinges 31 between neighbouring
cassette compartments 28, the single common sheet 41 of carrier medium 7 forms a
crease 42 between neighbouring hinged cassette compartments 28. This may be
achieved by a production step illustrated in Fig. 25, whereby a spiked wheel 52 of a cas-
sette production apparatus has longer spikes adapted to form the creases 42 and short-
er spikes in between the longer spikes adapted to press the sheet 41 of carrier medium
7 slightly down into the channels 37 of the cassette compartments 28. As seen in Fig. 27,
the cassette compartments 28 may be provided with pins 66 adapted to engage holes in
the single common sheet 41 of carrier medium 7 in order to better hold the sheet onto

the cassette com partments.

In the embodiments illustrated in Figs. 28 to 57, the tissue collection device 1 is adapted
to gradually advance a sheet 21 of carrier medium 7 into the removable carrier medium
cassette 17 as successive tissue samples 2 are deposited on the sheet 21 of carrier me-
dium 7. As in these illustrated embodiments, it is preferred that the tissue collection
device 1 is adapted to deposit the tissue samples 2 on the sheet 21 of carrier medium 7

outside the removable carrier medium cassette 17.
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In the embodiments of Figs. 28 and 31, the advancing direction 22 of the sheet 21 of
carrier medium 7 at the deposition position 8 differs from the advancing direction 23 of
the sheet of carrier medium at a carrier medium inlet opening 24 of the removable car-
rier medium cassette 17 by about 45 degrees. However, an even more compact housing
44 of the biopsy device 43 with tissue collection device 1 may be achieved by the em-
bodiments illustrated in Figs. 44 and 45, wherein the advancing direction 22 of the sheet
21 of carrier medium 7 at the deposition position 8 differs from the advancing direction
23 of the sheet of carrier medium at a carrier medium inlet opening 24 of the removable

carrier medium cassette 17 by about 140 degrees.

As for instance seen in Fig. 35, the carrier medium holder 15 may be fixed on a leading
edge 25 of the sheet 21 of carrier medium 7 and may be removable from the tissue col-
lection device 1 together with the removable carrier medium cassette 17. The carrier
medium holder 15 is in Fig. 35 adapted to engage releasably with an advance mecha-

nism 26 in the form of two spindles 50 arranged in the tissue collection device 1.

In the embodiments illustrated in Figs. 28, 29, 32, 33 and 34, the advance mechanism 26
has the form of a stationary toothed rack 56 of the cassette compartment 28 and a dis-
placeable toothed rack 57 of the cassette compartment. Thereby, in a manner known
per se, wherein the displaceable toothed rack 57 moves back and forth, the carrier me-
dium holder 15 may be lifted from tooth to tooth of the stationary toothed rack 56 by

means of the displaceable toothed rack 57.

A complete biopsy device 43 including a tissue collection device 1 as described above is
illustrated in Figs. 42, 43, 54, 55, 56 and 57. The biopsy device 43 has a housing 44 and a
biopsy needle 4 extending from the housing 44. As illustrated in Figs. 58 and 59, the
biopsy needle 4 includes an outer cutting needle 45 and an inner needle 46 with a tissue
compartment 3 for receiving a tissue sample 2, wherein the outer cutting needle 45
surrounds the inner needle 46 and is arranged slidingly along the inner needle 46.The
outer cutting needle 45 has a cutting end 47 distant from the housing 44 and a sample

opening 48 or sample end inside the housing 44 at a distance from the cutting end 47.
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The inner needle 46 is slidable in relation to the housing 44 so that the tissue compart-
ment 3 is displaceable between the cutting end 47 of the outer cutting needle 45 and
the sample opening 48 or sample end of the outer cutting needle 45, and the tissue col-
lection device 1 is arranged in the housing 44 at the sample opening 48 or sample end of

the outer cutting needle 45.

In order to collect tissue samples 2, the biopsy device 43 is adapted to arrange the inner
needle 46 in a rotational collection position when the inner needle 46 is so displaced in
relation to the housing 44 of the biopsy device that the tissue compartment 3 is located
at the sample opening 48 of the outer cutting needle 45. In the rotational collection
position, the general extension direction of the bottom wall 11 of the tissue compart-
ment 3 may correspond to the general swiping direction 13 of the swiping element 9
from the collection position 6 and in the direction of the deposition position 8. It is un-
derstood that when the tissue compartment 3 of the inner needle 46 is displaced be-
tween the cutting end 47 of the outer cutting needle 45 and the sample opening 48 or
sample end of the outer cutting needle 45, the inner needle 46 may possibly rotate

about its longitudinal axis.

In the embodiments illustrated in Figs. 48, 49, 54, 55, 56 and 57, the removable carrier
medium cassette 17 is arranged on the outside of the housing 44 of the biopsy device 43
which is also the housing 20 of the tissue collection device 1, and the tissue samples 2
arranged side by side on the carrier medium 7 are visible from outside the housing 20 of

the tissue collection device 1.

Preferably the swiping element 9 has a swinging radius which is longer than, preferably
at least 1,25 times, more preferred at least 1,5 times and most preferred at least the
double of the distance between the collection position 6 and the deposition position 8.

Embodiments

The following embodiments 1 to 31 are disclosed:
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1. A tissue collection device 1 for collection of one or more tissue samples 2 from a tis-
sue compartment 3 of a biopsy needle 4, the tissue collection device including a biopsy
needle support arrangement 5 adapted to support a biopsy needle 4 so that a tissue
compartment 3 extending in a longitudinal direction in the biopsy needle 4 may be lo-
cated at a collection position 6, and the tissue collection device 1 including a carrier me-
dium 7 adapted to adhere to and carry a tissue sample 2 deposited thereon, the tissue
collection device 1 being adapted to advance a carrier medium holder 15 after each
deposition of a tissue sample 2 on a part of the carrier medium 7, so that the deposited
tissue sample 2 is moved away on said part of the carrier medium 7 from a deposition
position 8 and a fresh part of the carrier medium is moved to the deposition position 8,
characterised in that the deposition position 8 is permanently spaced from the collection
position 6, in that the tissue collection device 1 includes a swiping element 9 adapted to
swipe sideward 10 relative to the longitudinal direction through the tissue compartment
3 located at the collection position 6 and in the direction of the deposition position 8 in
order to thereby move a tissue sample 2 from the tissue compartment 3 to the carrier
medium 7 and to thereby press the tissue sample 2 onto the carrier medium 7 so that

the tissue sample 2 is deposited on the carrier medium 7.

2. A tissue collection device according to embodiment 1, wherein the swiping element 9

is adapted to swipe back and forth through the tissue compartment 3.

3. A tissue collection device according to embodiment 1 or 2, wherein the swiping ele-

ment 9 has the form of an elastic blade.

4. A tissue collection device according to any one of the preceding embodiments, where-
in the swiping element 9 is adapted to wipe a bottom wall 11 of the tissue compartment

3 as it swipes through the tissue compartment 3.

5. A tissue collection device according to any one of the preceding embodiments, where-

in the swiping element 9 is arranged pivotally 12 in the tissue collection device 1.
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6. A tissue collection device according to any one of the preceding embodiments, where-
in a general swiping direction 13 of the swiping element 9 from the collection position 6
and in the direction of the deposition position 8 forms a swiping angle A with a general
direction 14 of extension of a part of the carrier medium 7 arranged at the deposition
position 8, and wherein the swiping angle A is between 30 degrees and 90 degrees, and

preferably between 45 degrees and 90 degrees.

7. A tissue collection device according to any one of the preceding embodiments, where-
in the tissue collection device 1 is adapted to place a protective sheet 16 on the corre-
sponding part of the carrier medium 7 after each deposition of a tissue sample 2 and
advance the protective sheet 16 with the carrier medium holder 15 so that the deposit-
ed tissue samples 2 are sandwiched between the carrier medium 7 and the protective

sheet 16.

8. A tissue collection device according to any one of the preceding embodiments, where-
in the tissue collection device 1 includes a removable carrier medium cassette 17 in

which a number of tissue samples 2 may be arranged side by side on the carrier medium
7 in a row extending along an at least substantially straight line 18 or along a curved line

19.

9. A tissue collection device according to embodiment 8, wherein the removable carrier
medium cassette 17 is arranged on the outside of a housing 20 of the tissue collection
device 1, and wherein, preferably, the tissue samples 2 arranged side by side on the
carrier medium 7 are visible from outside the housing 20 of the tissue collection device

1.

10. A tissue collection device according to embodiment 8 or 9, wherein the tissue collec-
tion device 1 is adapted to gradually advance a sheet 21 of carrier medium 7 into the
removable carrier medium cassette 17 as successive tissue samples 2 are deposited on
the sheet 21 of carrier medium 7, and wherein the tissue collection device 1 is prefera-
bly adapted to deposit the tissue samples 2 on the sheet 21 of carrier medium 7 outside

the removable carrier medium cassette 17.
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11. A tissue collection device according to embodiment 10, wherein the advancing direc-
tion 22 of the sheet 21 of carrier medium 7 at the deposition position 8 differs from the

advancing direction 23 of the sheet of carrier medium at a carrier medium inlet opening
24 of the removable carrier medium cassette 17 by at least 90 degrees, and preferably

by at least 120 degrees.

12. Atissue collection device according to embodiment 10 or 11, wherein the carrier
medium holder 15 is fixed on a leading edge 25 of the sheet 21 of carrier medium 7 and
is removable from the tissue collection device 1 together with the removable carrier
medium cassette 17, and wherein the carrier medium holder 15 is adapted to engage

releasably with an advance mechanism 26 arranged in the tissue collection device 1.

13. A tissue collection device according to embodiment 8 or 9, wherein the removable
carrier medium cassette 17 has the form of a chain 27 composed by a number of mutu-
ally hinged cassette compartments 28 each being adapted to receive a single tissue
sample 2, and wherein, preferably, neighbouring hinged cassette compartments 28 are
adapted to lock together by means of a snap-lock type mechanism 29 in a straight hinge
position 30 so that the entire chain 27 of mutually hinged cassette compartments 28
may be locked in a position in which the chain 27 forms an at least substantially straight

line.

14. A tissue collection device according to embodiment 13, wherein the tissue collection
device 1 is adapted to store at least a part of the chain 27 forming the removable carrier

medium cassette 17 in an at least partly rolled-up state 32.

15. A tissue collection device according to embodiment 13 or 14, wherein the cassette
compartments 28 are mutually hinged by means of a flexible hinge 31, such as a living

hinge.

16. A tissue collection device according to any one of the embodiments 13 to 15, where-

in each cassette compartment 28 has a gripper 33 along a first side 34 and a correspond-
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ing protrusion 36 along a second side 35, and wherein the gripper 33 of a first cassette
compartment 28 is adapted to grip over a corresponding protrusion 36 of a second cas-

sette compartment 28.

17. A tissue collection device according to any one of the embodiments 13 to 16, where-
in each cassette compartment 28 has the form of a channel 37 in which the carrier me-

dium may 7 extend.

18. A tissue collection device according to any one of the embodiments 13 to 17, where-
in the channel 37 of each cassette compartment 28 is covered by means of a sheet 21 of

carrier medium 7.

19. A tissue collection device according to embodiment 18, wherein the sheet 21 of car-
rier medium 7 is adapted to be pressed at least further into the channel 37 at deposition

of a tissue sample 2.

20. A tissue collection device according to embodiment 18 or 19, wherein the channel
37 of each cassette compartment 28 is covered by means of a separate sheet 21 of car-

rier medium 7.

21. Atissue collection device according to embodiment 20, wherein the separate sheet
21 of carrier medium 7 is fixed along at least one wall 38 of the channel 37 by means of

adhesion, such as by means of glue.

22. Artissue collection device according to embodiment 20 or 21, wherein at least one
free edge 39 of the separate sheet 21 of carrier medium 7 is held in place in the channel
37 by a corresponding protrusion 40 arranged at a corresponding wall 38 of the channel

37.

23. Atissue collection device according to embodiment 18 or 19, wherein all the chan-
nels 37 of the cassette compartments 28 are covered by means of a single common

sheet 41 of carrier medium 7.
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24. A tissue collection device according to embodiment 23, wherein the single common
sheet 41 of carrier medium 7 forms a bulge or crease 42 between neighbouring hinged

cassette compartments 28.

25. Atissue collection device according to any one of the preceding embodiments,

wherein the carrier medium 7 includes or is formed by a paper material, such as biopsy

paper.

26. A tissue collection device according to any one of the preceding embodiments,
wherein the biopsy needle support arrangement 5 is adapted to support the biopsy
needle 4 relative to a housing 20 of the tissue collection device 1 in a fixed position in a

transverse direction of the biopsy needle 4.

27. A biopsy device 43 including a tissue collection device 1 according to any one of the
preceding embodiments, wherein the biopsy device 43 has a housing 44 and a biopsy
needle 4 extending from the housing 44 and including an outer cutting needle 45 and an
inner needle 46 with a tissue compartment 3 for receiving a tissue sample 2, wherein
the outer cutting needle 45 surrounds the inner needle 46 and is arranged slidingly
along the inner needle 46, wherein the outer cutting needle 45 has a cutting end 47
distant from the housing 44 and a sample opening 48 or sample end inside the housing
44 at a distance from the cutting end 47, wherein the inner needle 46 is slidable in rela-
tion to the housing 44 so that the tissue compartment 3 is displaceable between the
cutting end 47 of the outer cutting needle 45 and the sample opening 48 or sample end
of the outer cutting needle 45, and wherein the tissue collection device 1 is arranged in

the housing 44 at the sample opening 48 or sample end of the outer cutting needle 45.

28. A biopsy device according to embodiment 27, wherein the biopsy device 43 is
adapted to arrange the inner needle 46 in a rotational collection position when the inner
needle 46 is so displaced in relation to the housing 44 of the biopsy device that the tis-
sue compartment 3 is located at the sample opening 48 or sample end of the outer cut-

ting needle 45 for collection of a tissue sample 2, and wherein the rotational collection



WO 2019/233992 PCT/EP2019/064446
31

position corresponds to a general swiping direction 13 of the swiping element 9 from

the collection position 6 and in the direction of the deposition position 8.
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swiping angle

tissue collection device

tissue sample

tissue compartment of biopsy needle

biopsy needle

biopsy needle support arrangement

collection position

carrier medium

deposition position spaced from collection position
swiping element

sideward relative to longitudinal direction

bottom wall of tissue compartment

pivotal arrangement of swiping element

general swiping direction of swiping element

general direction of extension of part of carrier medium
carrier medium holder

protective sheet

removable carrier medium cassette

substantially straight line

curved line

housing of tissue collection device

sheet of carrier medium

advancing direction of sheet of carrier medium at deposition position
advancing direction of sheet of carrier medium at carrier medium inlet
opening

carrier medium inlet opening

leading edge of sheet of carrier medium

advance mechanism

chain

cassette compartment
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snap-lock type mechanism

straight hinge position

flexible hinge

rolled-up state of chain

gripper of cassette compartment

first side of cassette compartment

second side of cassette compartment
protrusion of cassette compartment

channel of cassette compartment

wall of channel

free edge of separate sheet of carrier medium
protrusion arranged at side of channel

single common sheet of carrier medium
crease of carrier medium

biopsy device

housing of biopsy device

outer cutting needle

inner needle

cutting end of outer cutting needle

sample opening of outer cutting needle

lid of removable carrier medium cassette
spindle of advance mechanism

rolled-up sheet of carrier medium

spiked wheel of cassette production apparatus
support element for protective sheet

tab of sheet of carrier medium

separate sheet of carrier medium of cassette compartment
stationary toothed rack of cassette compartment
displaceable toothed rack of cassette compartment
support element for sheet of carrier medium
displaceable gripper of advance mechanism

wall of cassette compartment
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62 punching tool
63 movement of displaceable toothed rack of cassette compartment
64 swiping blade
5 65 lever arm for swiping blade

66 pin of cassette compartment
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Claims

1. A tissue collection device (1) for collection of one or more tissue samples (2) from a
tissue compartment (3) of a biopsy needle (4), the tissue collection device including a
biopsy needle support arrangement (5) adapted to support a biopsy needle (4) so that a
tissue compartment (3) extending in a longitudinal direction in the biopsy needle (4)
may be located at a collection position (6), and the tissue collection device (1) including
a carrier medium (7) adapted to adhere to and carry a tissue sample (2) deposited
thereon, the tissue collection device (1) being adapted to advance a carrier medium
holder (15) after each deposition of a tissue sample (2) on a part of the carrier medium
(7), so that the deposited tissue sample (2) is moved away on said part of the carrier
medium (7) from a deposition position (8) and a fresh part of the carrier medium is
moved to the deposition position (8), characterised in that the deposition position (8) is
permanently spaced from the collection position (6), in that the tissue collection device
(1) includes a swiping element (9) adapted to swipe sideward (10) relative to the longi-
tudinal direction through the tissue compartment (3) located at the collection position
(6) and in the direction of the deposition position (8) in order to thereby move a tissue
sample (2) from the tissue compartment (3) to the carrier medium (7) and to thereby
press the tissue sample (2) onto the carrier medium (7) so that the tissue sample (2) is

deposited on the carrier medium (7).

2. A tissue collection device according to claim 1, wherein the swiping element (9) is

adapted to swipe back and forth through the tissue compartment (3).

3. Atissue collection device according to claim 1 or 2, wherein the swiping element (9)

has the form of an elastic blade.

4. A tissue collection device according to any one of the preceding claims, wherein the
swiping element (9) is adapted to wipe a bottom wall (11) of the tissue compartment (3)

as it swipes through the tissue compartment (3).
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5. A tissue collection device according to any one of the preceding claims, wherein the

swiping element (9) is arranged pivotally (12) in the tissue collection device (1).

6. A tissue collection device according to any one of the preceding claims, wherein a
general swiping direction (13) of the swiping element (9) from the collection position (6)
and in the direction of the deposition position (8) forms a swiping angle (A) with a gen-
eral direction (14) of extension of a part of the carrier medium (7) arranged at the depo-
sition position (8), and wherein the swiping angle (A) is between 30 degrees and 90 de-

grees, and preferably between 45 degrees and 90 degrees.

7. A tissue collection device according to any one of the preceding claims, wherein the
tissue collection device (1) is adapted to place a protective sheet (16) on the corre-
sponding part of the carrier medium (7) after each deposition of a tissue sample (2) and
advance the protective sheet (16) with the carrier medium holder (15) so that the de-
posited tissue samples (2) are sandwiched between the carrier medium (7) and the pro-

tective sheet (16).

8. A tissue collection device according to any one of the preceding claims, wherein the
tissue collection device (1) includes a removable carrier medium cassette (17) in which a
number of tissue samples (2) may be arranged side by side on the carrier medium (7) in
a row extending along an at least substantially straight line (18) or along a curved line

(19).

9. A tissue collection device according to claim 8, wherein the removable carrier medium
cassette (17) is arranged on the outside of a housing (20) of the tissue collection device
(1), and wherein, preferably, the tissue samples (2) arranged side by side on the carrier

medium (7) are visible from outside the housing (20) of the tissue collection device (1).

10. A tissue collection device according to claim 8 or 9, wherein the tissue collection
device (1) is adapted to gradually advance a sheet (21) of carrier medium (7) into the
removable carrier medium cassette (17) as successive tissue samples (2) are deposited

on the sheet (21) of carrier medium (7), and wherein the tissue collection device (1) is



WO 2019/233992 PCT/EP2019/064446

10

15

20

25

30

37

preferably adapted to deposit the tissue samples (2) on the sheet (21) of carrier medium

(7) outside the removable carrier medium cassette (17).

11. A tissue collection device according to claim 10, wherein the advancing direction (22)
of the sheet (21) of carrier medium (7) at the deposition position (8) differs from the
advancing direction (23) of the sheet of carrier medium at a carrier medium inlet open-
ing (24) of the removable carrier medium cassette (17) by at least 90 degrees, and pref-

erably by at least 120 degrees.

12. A tissue collection device according to claim 10 or 11, wherein the carrier medium
holder (15) is fixed on a leading edge (25) of the sheet (21) of carrier medium (7) and is
removable from the tissue collection device (1) together with the removable carrier
medium cassette (17), and wherein the carrier medium holder (15) is adapted to engage

releasably with an advance mechanism (26) arranged in the tissue collection device (1).

13. A tissue collection device according to claim 8 or 9, wherein the removable carrier
medium cassette (17) has the form of a chain (27) composed by a number of mutually
hinged cassette compartments (28) each being adapted to receive a single tissue sample
(2), and wherein, preferably, neighbouring hinged cassette compartments (28) are
adapted to lock together by means of a snap-lock type mechanism (29) in a straight
hinge position (30) so that the entire chain (27) of mutually hinged cassette compart-
ments (28) may be locked in a position in which the chain (27) forms an at least substan-

tially straight line.

14. A tissue collection device according to any one of the preceding claims, wherein the
biopsy needle support arrangement (5) is adapted to support the biopsy needle (4) rela-
tive to a housing (20) of the tissue collection device (1) in a fixed position in a transverse

direction of the biopsy needle (4).

15. A biopsy device (43) including a tissue collection device (1) according to any one of
the preceding claims, wherein the biopsy device (43) has a housing (44) and a biopsy

needle (4) extending from the housing (44) and including an outer cutting needle (45)
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and an inner needle (46) with a tissue compartment (3) for receiving a tissue sample (2),
wherein the outer cutting needle (45) surrounds the inner needle (46) and is arranged
slidingly along the inner needle (46), wherein the outer cutting needle (45) has a cutting
end (47) distant from the housing (44) and a sample opening (48) or sample end inside
the housing (44) at a distance from the cutting end (47), wherein the inner needle (46) is
slidable in relation to the housing (44) so that the tissue compartment (3) is displaceable
between the cutting end (47) of the outer cutting needle (45) and the sample opening
(48) or sample end of the outer cutting needle (45), and wherein the tissue collection
device (1) is arranged in the housing (44) at the sample opening (48) or sample end of

the outer cutting needle (45).
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