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(57) Abstract: An apparatus for cutting up biological sam-
ple material, comprising a sample container, a rotary drive de-
vice separate from the sample container, and a shaft rotatably
arranged in the sample container, wherein the shaft has a lat-
erally projecting cutting device in the region of a working end
and has a coupling piece in the region of a coupling end, said
coupling piece being accessible from outside and being de-
signed for coupling engagement with a coupling counterpart
of the rotary drive device, is characterized in that the shaft
(14) is arranged with lateral guidance and in an axially dis-
placeable manner in the sample container (10), the coupling
piece (19) and the coupling counterpart (21) are designed for
producing coupling engagement which is positive-locking in
the direction of rotation (23) and permits an axial displace-
ment, and the cutting device (16) is designed in a propeller
shape in such a way that, during rotation of the shaft (14) in
the working direction, it exerts a propulsive force on the latter
in the direction of the coupling end (18).

(57) Zusammenfassung: Eine Vorrichtung zum Zerkleinern
von biologischem Probematerial, mit einem Probenbehilter,
mit einer von dem Probenbehilter separaten Drehantriebsein-
richtung, und mit einer im Probenbehilter drehbar angeord-
neten Welle, wobei die Welle im Bereich eines Arbeitsendes
eine seitlich abstehende Schneideinrichtung aufweist, und im
Bereich eines Kupplungsendes ein von aussen zugéngliches
Kupplungsstiick aufweist, das zum Kupplungseingriff mit ei-
nem Kupplungsgegenstiick der Drehantriebseinrichtung aus-
gebildet ist, ist dadurch gekennzeichnet, dass die Welle (14)
mit seitlicher Fiihrung und axial verschiebbar in dem Proben-
behilter (10) angeordnet ist, das Kupplungsstiick (19) und das
Kupplungsgegenstiick (21) zur Erzeugung eines in Drehrich-
tung

[Fortsetzung auf der niichsten Seite]
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The invention relates to an apparatus according to the preamble to Claim 1.

Apparatuses of the generic type are used in the examination of in particular solid biological
sample material. This may for example be body tissue samples but also other sample material

of biological origin which has solid components.

As a rule an examination presupposes that the sample material is present in homogenised
form, for example in a buffer or the like. In the case of solid sample material, for example
body tissue, for this purpose cutting up of the sample material must be undertaken before the

examination.

An apparatus of the generic type which is used in particular for cutting up and
homogenisation of cattle brain tissue in the context of BSE tests is known for example from
W002/48679.

The known apparatus has a sample container with a shaft disposed so as to be rotatable
therein. The shaft is supported with one working end on the base of the sample container. A
cutting device with a plurality of laterally projecting blades which cut up sample material
located in the sample container as the shaft rotates is provided on the shaft in the region of its
working end. At the other end of the shaft (coupling end) there is provided an externally
accessible coupling member which can be brought into coupling engagement with a
complementary coupling member of a separate rotary drive device. The rotary drive device is
designed in such a way that it can rotate the shaft at a relatively high speed (approximately
20,000 rpm).

In the known design the coupling engagement is non-positive, in other words the rotary drive
device or the complementary coupling member thereof presses from above onto the coupling
end of the shaft. In order to minimise or to preclude the risk of any slippage, coupling must
take place with a relatively high pressing force, with the consequence that the working end of
the shaft likewise bears with a high pressure on the base of the sample container. In order to
keep the friction which occurs here as low as possible, according to W002/48679 a mounting

is provided with a metal ball between the base and the working end of the shaft.




A disadvantage of the known apparatus is that in spite of the ball coupling during operation
an increased friction occurs in the region of the working end of the shaft which can lead to

difficulties.

The object of the invention, starting from the prior art, is to create an apparatus in which the

shaft can be rotated with the least possible friction.

This object is achieved by an apparatus having the characterising features of Claim 1.

Like the known apparatus, the apparatus according to the invention has a sample container in
which a shaft is disposed so as to be rotatable and axially movable. The shaft has a working

end which can contact the base of the sample container in the state of rest of the shaft.

In the region of the working end a laterally projecting cutting device is provided which cuts
the sample material up as the shaft rotates. The cutting device may comprise one or several
blades which project laterally from the shaft. Furthermore, the blades can also be provided at

different levels on the shaft.

The reference to the "region of the working end"” should be interpreted relatively broadly.
What is basically meant by this is that the cutting device is disposed in a region of the shaft

which in conventional processes protrudes into the sample material.

The shaft also has a coupling end on which is provided a coupling member which can be
brought into coupling engagement with the complementary member of a separate rotary drive
device. Also the term "coupling member" or "complementary coupling member" should be
interpreted broadly. It may relate to one or several surfaces and/or shapes which are

constructed on the respective components and are tailored to one another.

According to the invention it is provided that the shaft is disposed so as to be guided laterally
and axially movable in the sample container. In the simplest case only lateral guiding in the

region of the coupling end of the shaft is provided. An axial displacement of the shaft in the




direction towards its coupling end can be limited for example by a stop or the like constructed
on the shaft. A movement of the shaft in the opposing direction is limited for example by the

base of the sample container.

As a further feature of the invention it is provided that the coupling member and the
complementary coupling member are constructed in order to produce a coupling engagement
which is positive in the direction of rotation and in the axial direction allows a displacement
of the shaft.

Finally, it is provided according to the invention that the cutting device disposed laterally on
the shaft is constructed in the shape of a propeller in such a way that it exerts an advancing
force on the shaft in the direction of the coupling end when the shaft rotates in the working

direction.

The features provided in the apparatus according to the invention co-operate as follows:

After production of the coupling engagement with the rotary drive device the shaft, and with
it the cutting device, is rotated in the working direction and begins to cut up the sample
material. At the same time an advancing force builds up which acts on the shaft and which as
a function of the surrounding medium and starting from a specific speed of rotation displaces
the shaft axially in the direction of the rotary drive device, which is possible because of the
construction of the coupling member and the complementary coupling member according to
the invention. In this case the spacing of the working end of the shaft from the base of the
sample container increases, with the consequence that the working end can rotate without

contact with the base, that is to say without any friction.

The corresponding construction of the cutting device does not constitute a problem for the
person skilled in the art. It is sufficient to provide the blade or blades of the cutting device
with a corresponding inclination or leading edges in order to produce the necessary lift. This
may involve a laterally projecting cutting device with a blade or a plurality of blades which

project laterally at a level or also different levels from the shaft.




By a combination of a coupling engagement between the shaft and the rotary drive device
which enables an axial displacement of the shaft, as well as the advancing effect produced by
the cutting device during rotation of the shaft, the occurrence of friction between the working
end of the shaft and the base of the sample container is avoided in a simple and reliable

manner.

Advantageous embodiments of the invention are set out in the subordinate claims.

As stated above, the shaft rotates without axial support of its working end on the base of the
sample container. In particular in the case of very solid sample material this can lead to the
shaft swinging out laterally in an undesirably manner upon contact of the cutting device with
the sample material. In order to avoid this a preferred embodiment provides that a socket for

laterally guiding the working end of the shaft is provided on the base of the sample container.

In a further embodiment it is provided that the coupling member provided on the coupling
end of the shaft has one or several laterally projecting projections extending in the
longitudinal direction. Particularly preferably two projections are provided which for
example project on opposing sides of the shaft, their upper edges having different spacings
from the coupling end. In this embodiment twisting between the coupling member and the

complementary coupling member can be avoided particularly reliably.

A further problem is that in operation fluid can rise in the sample container and can escape
through the opening provided for the shaft. Sealing of the opening can be achieved in a
particularly simple manner by construction of a peripheral projection disposed on the shaft.
The projection is dimensioned and positioned on the shaft in such a way that it can it can rest
on the opening during the axial displacement of the shaft in the direction of the coupling end
which occurs during operation. Thus the projection also serves as a stop which limits an axial

displacement of the shaft.

The invention is explained in greater detail below with reference to a drawing.



The drawing shows a sample container 10 which has a lower cup-shaped region 11 with a

base 12, as well as an upper part 13 placed onto the cup-shaped part 11.

In the sample container 11 a shaft 14 is disposed so as to be rotatable and movable in the
axial direction. The shaft has a working end 15. In the region of the working end 15 there is
provided a cutting device 16 which in the illustrated case has a plurality of laterally projecting
blades 17.

The other end of the shaft 14 is constructed as a coupling end 18 and has an externally
accessible coupling member which is constructed in the form of two projections 19 and 190
which extend in the longitudinal direction and project laterally from the shaft 14. With its
coupling end 18 the shaft 14 can be brought into engagement with a rotary drive arrangement
20 which is merely indicated and which has a corresponding complementary coupling
member. The region of the complementary coupling member which comes into engagement

with the projection 19 is denoted by 21 in the drawing,

The projections 19 and 190 extend by differing amounts in the direction of the coupling end

18 of the shaft 14, whereby twisting in the complementary coupling member is avoided.

As the drawing shows schematically, the coupling engagement which can be produced
between the coupling member 19 and the coupling member 21 is positive in the direction of
rotation, and at the same time enables an axial movement of the shaft 14 in the direction of
the coupling end 18, as indicated by the arrow 22. An axial movement of the shaft 14 in the
direction of the arrow 22 occurs when the shaft 14 is rotated in the working direction
indicated by the arrow 23. Due to the illustrated propeller-shaped arrangement of the blades

17 an advancing force is produced which acts on the shaft 14 in the direction of the arrow 22.

As a result the shaft 14 can undergo a displacement in which the working end 15 is distanced
from the base 12 of the sample container 10. The displacement is limited by a projection 24
which is constructed to surround the shaft and serves as a stop and which in the stop position

simultaneously seals off an opening 30 for the shaft 14 which is provided in the upper part 13




of the sample container 10. In the region of the opening 30 a projection 36 is constructed

which surrounds the shaft 14 and by which the shaft 14 is guided laterally.

In order to ensure that during the rotation of the shaft 14 no undesirable lateral swinging out
of the working end 16 takes place, a socket 25 is also provided on the base 12 of the sample

container 10, the said socket also ensuring lateral guiding of the shaft 14 in this region.




Claims

1. Apparatus for cutting up biological sample material including a sample container, a
rotary drive device separate from the sample container and a shaft rotatably arranged in the
sample container, wherein the shaft has a laterally projecting cutting device in the vicinity of
one working end and has an externally accessible coupling member in the vicinity of a
coupling end, which is constructed for coupling engagement with a complementary coupling
member of the rotary drive device, characterised in that the shaft (14) is arranged axially
movably and with lateral guidance in the sample container (10), the coupling member (19)
and the complementary coupling member (21) are constructed to produce a coupling
engagement which is positive in the direction of rotation but permits axial movement and the
cutting device (16) is constructed in the shape of a propeller such that it exerts an advancing
force in the direction of the coupling end (18) on the shaft (14), when the shaft (14) rotates in

the working direction.

2. Apparatus as claimed in Claim 1, characterised in that a socket (25) for laterally

guiding the working end (15) of the shaft (14) is provided on the base (12) of the sample

container (10).

3. Apparatus as claimed in Claim 1, characterised in that the coupling member is
constructed in the form of at least one projection (19, 190), which projects laterally from the

shaft (14) and extends in the longitudinal direction.

4. Apparatus as claimed in Claim 3, characterised in that the coupling member has two
laterally projecting projections (19, 190), the upper edges of which have different spacings

from the coupling end.

S. Apparatus as claimed in Claim 1, characterised in that provided on the shaft (14) there
is a peripheral projection (24), which is so dimensioned and arranged that, when the shaft is
axially moved in the direction of the coupling end (18), it covers an opening (30) provided for

the shaft (14) in the sample container (10).
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