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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of provisional Application No. 61/136,316, filed
August 27, 2008.

FIELD OF THE INVENTION

[0002] The present invention relates to grossing tissue and the preparation of a tissue
specimen suitable for processing for histology, histochemistry, antibody binding, genetic
analysis, or the like, as defined in the appended set of claims. A cassette to facilitate grossing
and to hold the specimen, and a method for its use are provided.

BACKGROUND OF THE INVENTION

[0003] Pathology grossing tools and boards are known in the art for preparing a tissue sample,
which was obtained by excision/resection of a body part or biopsy, to process for histology,
genetic analysis, histochemistry, or the like.

[0004] For example, U.S. Patent 6,207,408 describes a process for rapid, continuous flow
histological processing of tissues for microscopic examination, from fixation to impregnation. In
an embodiment, a pathology grossing tool including flat plates or blocks at the end of otherwise
conventional forceps may be used for producing a tissue specimen. The sizes of the tissue
specimens are not standardized; in particular, the tissue specimens suffer from non-uniformity
in thickness. There is also the danger of the knife or scalpel slipping and injuring the person
holding the tool.

[0005] U.S. Patent 6,513,803 describes a pathology grossing board having one or more
tissue-receiving depressions formed therein. A knife-guiding assembly is provided to guide a
knife or scalpel blade along the surface of the grossing board to cut a tissue sample to a
desired thickness as defined by the depth of the respective depression. The board avoids
personal injury by (1) restricting movement of the blade with a knife-guiding assembly and (2)
applying force with a tissue clamp in a direction transverse to and above the cutting plane.

[0006] U.S. Patent 7,219,884 describes a different type of pathology grossing tool including
multiple tines for engaging and holding a tissue in place to allow tissue samples of a prescribed

thickness to be prepared. The size of the tissue sample is defined by the tines.

[0007] GB 2 278 441 A discloses an adaptor, holder or container for processing very small
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tissue samples in histology processing cassettes comprising a lid and a base. The lid and the
base may be engaged together to form a chamber therebetween.

[0008] US 2005/147538 A1 discloses a cassette and embedding assembly for handling and
holding tissue samples during processing, embedding and microtome procedures.

[0009] US 4 801 553 A relates to methods of and apparatus for preparing tissue specimens for
microtome sectioning. In particular, it discloses a cassette for holding a tissue specimen
comprising a body portion and a separable portion which snap together to enclose a specimen
in a mould space of the cassette.

[0010] The present invention is directed to an improved pathology grossing tool and board.
They provide tissue specimens suitable for histology, histochemistry, antibody binding, genetic
analysis, or the like. In addition, it may reduce or eliminate the danger of personal injury in at
least an optional embodiment of the invention. A cassette tailored to facilitate the grossing of
tissue and to hold the grossed tissue for subsequent processing may be used alone, or
together with the tool or board. Further objectives and advantages of the invention are
described below.

SUMMARY OF THE INVENTION

[0011] The subject of the present invention is as defined in the appended claims. It's herein
disclosed, as useful to understand the present invention,a pathology grossing tool for
preparing tissue samples including forceps having a pair of ends and a pair of plates provided
to respective ends of the forceps. At least one of the plates includes a flat-cutting surface and a
tissue-receiving depression extending downwardly from the flat-cutting surface. The plates are
adapted to hold a tissue in place and to allow preparation of a tissue sample of prescribed
thickness.

[0012] Another aspect provides a method for preparing a tissue specimen ("grossing"”) which
includes clamping a tissue sample with forceps between a pair of plates, one of which includes
a flat-cutting surface and a tissue-receiving depression extending downwardly from the flat-
cutting surface; and drawing a blade of a knife or scalpel through the tissue sample and along
the flat-cutting surface to cut the tissue sample disposed in the tissue-receiving depression
from the remainder of the tissue sample and to provide a tissue specimen having a thickness
substantially equal to the depth of the tissue-receiving depression.

[0013] Yet another (not claimed) aspect relates to a pathology grossing tool for preparing
tissue samples including forceps having a pair of ends and a pair of plates provided to
respective ends of the forceps. At least one of the plates includes a cassette-receiving
depression structured to receive a base of a tissue cassette. The base includes a flat-cutting
surface and a tissue-receiving depression extending downwardly from the flat-cutting surface.
The plate opposite the base is adapted to hold a tissue in place within the base of the cassette
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and to allow preparation of a tissue sample of prescribed thickness. A method for preparing a
tissue specimen ("grossing") is provided which includes clamping a tissue sample with forceps
between the base of the cassette and the opposite plate, and drawing a blade of a knife or
scalpel through the tissue sample and along a tissue-cutting edge to cut the tissue sample
disposed in the base from the remainder of the tissue sample and to provide a tissue specimen
having a thickness substantially equal to the depth of the base. In contrast to a tool that does
not include the base, the thin tissue specimen is prepared in its resting place within the
cassette after a lid is attached to the base.

[0014] A second (not claimed) aspect relates to a pathology grossing board including at least
one cassette-receiving slot adapted to accommodate the base of a tissue cassette, and blade
guides provided on opposing sides of the at least one slot for guiding the blade of a knife or
scalpel along the base within the slot. The base includes a flat-cutting surface and a tissue-
receiving depression extending downwardly from the flat-cutting surface.

[0015] Another (not claimed) aspect provides a method for preparing a tissue specimen
("grossing") which includes holding a tissue sample against a base, which includes a flat-
cutting surface and a tissue-receiving depression extending downwardly from the flat-cutting
surface; and drawing a blade of a knife or scalpel through the tissue sample within the blade
guides and along the flat-cutting surface to cut the tissue sample disposed in the base from the
remainder of the tissue sample and to provide a tissue specimen having a thickness
substantially equal to the base. The tissue sample may be held against the base by applying
force with a finger or a tool.

[0016] A third aspect relates to a tissue cassette including a base with side walls and a bottom
wall that define a chamber adapted to receive a tissue, and a lid provided to the base and
adapted to cover the chamber to retain a tissue specimen within the chamber. The bottom wall
of the base is positioned with respect to the side walls to provide a chamber depth of less than
5 mm. An optional aspect of the invention includes holding the cassette using the above
pathology grossing tool or board. In this optional aspect, providing a tissue specimen directly
into the base of the cassette avoids damage to the tissue by handling it with forceps, prevents
contamination between sequentially grossed tissues, and standardizes processing of tissues
intended for histology, histochemistry, antibody binding, genetic analysis, or the like.

[0017] In any of the above, an optional aspect of the invention is a knife stop which extends
upward from the flat-cutting surface to prevent the blade of the knife or scalpel from injuring
the person cutting the tissue sample.

[0018] Other aspects, features, and advantages of this invention will become apparent from
the following description when taken in conjunction with the accompanying drawings, which are
a part of this disclosure and which illustrate, by way of example, principles of this invention.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0019] The accompanying drawings facilitate an understanding of various specific
embodiments of this invention. Figures 1 to 12 , 18 and 19 describe embodiments not covered
by the claimed invention.

Figure 1 is a perspective view of a pathology grossing tool according to an embodiment of the
present invention.

Figure 2 is another perspective view of the pathology grossing tool of Fig. 1.
Figure 3 is a side view of the pathology grossing tool of Fig. 1.

Figure 4 is a perspective view of the pathology grossing tool of Fig. 1 holding a tissue sample
prior to cutting.

Figure 5 is a perspective view of the pathology grossing tool of Fig. 1 clamping a tissue sample
while cutting.

Figure 6 is a cross-sectional view through line 6-6 of Fig. 5.

Figure 7 is a perspective view of the pathology grossing tool of Fig. 1 clamping a tissue sample
and immersing the same in a solution.

Figure 8A is a perspective view of a pathology grossing tool with plastic plates according to
another embodiment of the present invention.

Figure 8B is a schematic view showing the plastic plates of Fig. 8 A being joined together
according to an embodiment of the present invention.

Figure 8C is a schematic view showing the plastic plates of Fig. 8A being joined and secured
together by an external collar according to an embodiment of the present invention.

Figure 8D is a schematic view showing the plastic plates of Fig. 8A being joined and secured
together by an integral hinge and clip structure according to an embodiment of the present
invention.

Figure 9 is a perspective view of a pathology grossing tool according to another embodiment of
the present invention.

Figure 10 is another perspective view of the pathology grossing tool of Fig. 9.

Figure 11 is a perspective view of the pathology grossing tool of Fig. 9 holding a tissue
cassette and tissue sample prior to cutting.

Figure 12 is a cross-sectional view of the pathology grossing tool of Fig. 9 while holding a
tissue cassette and tissue sample prior to cutting.

Figure 13A is an exploded view of a conventional cassette with a spacer according to an
embodiment of the present invention.
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Figure 13B is a perspective view of the cassette of Fig. 13A with the lid in a closed position.

Figure 14A is a perspective view of a tissue cassette according to an embodiment of the
present invention.

Figure 14B is another perspective view of the tissue cassette of Fig. 14A.
Figure 15 is a perspective view of the cassette of Fig. 14A with the lid in a closed position.

Figure 16Ais a perspective view of a tissue cassette according to another embodiment of the
present invention.

Figure 16B is another perspective view of the tissue cassette of Fig. 16A.

Figure 17A is a perspective view of a tissue cassette according to another embodiment of the
present invention.

Figure 17B is another perspective view of the tissue cassette of Fig. 17A.

Figure 18 is a perspective view of a grossing board according to an embodiment of the present
invention, the grossing board holding a tissue cassette and tissue sample prior to cutting.

Figure 19 is another perspective view of the grossing board of Fig. 18, the grossing board
holding a tissue cassette and tissue sample following cutting.

Figure 20 is a perspective view of joined plates or closed cassette stored in a cassette-holding
rack and immersed in a solution according to an embodiment of the present invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS OF THE INVENTION

[0020] Figs. 1-3 illustrate a pathology grossing tool 10 which is useful to understand the
present invention. The pathology grossing tool 10 is structured to hold a tissue in place and
allow a thin tissue specimen of a prescribed thickness to be prepared.

[0021] In the illustrated embodiment, the pathology grossing tool 10 includes forceps 20
having a pair of ends 22, 24, a first plate 30 provided to one of the ends 22, 24, and a second
plate 40 provided to the other of the ends 22, 24. In use, the tissue to be cut may be clamped
between the plates 30, 40 and a grossing knife or scalpel passed between the plates 30, 40 to
slice the tissue, as described in greater detail below. An optional indented portion of the
forceps, where the forceps may be held, is shown in the drawings. The tool may be
constructed of a metal, alloy thereof, or another corrosion-resistant material. For example,
surgical stainless steel (i.e., an iron/carbon alloy containing 12-20% chromium, 0.2-3.0%
molybdenum, and 8-12% nickel) or a hard plastic may be used. The materials used for
prototyping a model by machining and the like (e.g., aluminum or brass) may differ from those
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used for producing the finalized tool by casting, forging, pressing, etc. (e.g., stainless steel or
hard plastic).

[0022] The first and second plates are generally rectangular (e.g., about 25 to 45 mm long and
about 15 to 35 mm wide). The first plate 30 provides a flat, clamping surface 32 and the
second plate 40 includes a tissue-receiving depression 45 (e.g., generally a rectangular- or
square-shaped depression, although other shapes such as a circular depression may be used,
approximating the final two-dimensional shape of the tissue specimen) to facilitate preparing
tissue samples of a prescribed thickness. The tissue-receiving depression 45 provides a lower
surface 42 that is substantially parallel to a flat-cutting surface 44 surrounding the depression
(e.g., see Figs. 1 and 6). Such arrangement provides the tissue-receiving depression 45 with a
substantially uniform depth.

[0023] A tissue support 50 is provided to each of the plates 30, 40 for engaging and holding a
tissue to be prepared. Specifically, a tissue support 50 is provided to the clamping surface 32
of the first plate 30, and a tissue support 50 is provided to the lower surface 42 of the
depression 45 of the second plate 40. As best shown in the enlarged portion of Fig. 2, the
tissue support 50 provides a textured surface 52 including a series of protrusions 53 (e.g.,
evenly distributed over the support) that are adapted to engage the tissue so as to retain or
hold the tissue in place. In use, the clamping force provided by the forceps 20 along with the
textured tissue support 50 firmly hold the tissue in place to facilitate cutting of the tissue.

[0024] In the illustrated embodiment, each tissue support 50 is in the form of a flat piece of
perforated, dimpled metal (e.g., similar to that used in a food grater) that is secured to each of
the respective plates 30, 40 in a suitable manner, e.g., adhesive, welding, etc. In an alternative
embodiment, texturing may be cut or etched directly to the respective surfaces 32, 42 of the
plates 30, 40.

[0025] The flat-cutting surface 44 surrounding the tissue-receiving depression 45 provides a
knife-guiding surface against which a grossing knife or scalpel bears when the tissue is being
cut. During grossing, a tissue T to be sampled is positioned on the second plate 40 (see Fig. 4)
and the forceps 20 are manually held to clamp the tissue T between the plates 30, 40 with
generally uniform pressure distribution and effectively hold the tissue T in place (see Figs. 5
and 6). In practice, the hand holding the forceps 20 normally should be gloved to protect the
person cutting the tissue and to prevent contamination of the tissue. As shown in Figs. 5 and 6,
the blade B of a knife or scalpel is placed against and slid along the cutting surface 44 of the
second plate 40 to cut the tissue disposed in the depression 45 from the remainder of the
tissue and provide a thin tissue specimen of generally uniform thickness (i.e., about the depth
of the depression 45).

[0026] The tissue-receiving depression 45 may be of any suitable depth D, e.g., from 0.5 mm
to 5.0mm, as shown in Fig. 6. A preferred thickness is obtained by a depth from 1.0 mm to 2.0
mm, or about 1.5 mm. In an alternative embodiment, both plates 30, 40 may include a tissue-
receiving depression, each having a different depth to produce tissue samples with different
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thicknesses. In another alternative embodiment, the depth of the tissue-receiving depression
45 may be adjustable, e.g., tissue support 50 may be movably mounted to the second plate 40
to allow selective adjustment of the depth.

[0027] The second plate 40 is slightly longer than the first plate 30 and includes a ledge 46
adjacent a distal edge of the depression 45. After the blade B has passed across the
depression 45 and hence through the tissue T, i.e., engagement of the blade B with the ledge
46 completes the cutting process. In use, the ledge 46 acts as a knife or blade stop to prevent
the blade B from cutting the hand holding the forceps 20. As illustrated, the ledge 46 is offset
from the distal edge of the first plate 30 to prevent engagement as the plates 30, 40 are
clamped towards one another in use (e.g., see Figs. 5 and 6).

[0028] In the illustrated embodiment, the forceps 20 are conventional, handheld forceps (e.g.,
constructed of stainless steel) with a non-locking arrangement. The non-locking forceps 20 are
hinged at one end. It should, however, be appreciated that the plates 30, 40 may be adapted
for use with other suitable forceps arrangements, e.g., forceps hinged in the middle, locking
forceps arrangement, etc.

[0029] The plates 30, 40 may be permanently secured (e.g., adhesive, welding, etc.) or
removably secured (e.g., mechanical interlock, fasteners, etc.) to respective ends 22, 24 of the
forceps 20. In the illustrated embodiment, the first plate 30 includes a relatively flat, rear
surface 34 for engaging the relatively flat, clamping surface of the forceps end 22 (see Fig. 1),
and the rear surface of the second plate 40 includes a groove 47 with a relatively flat, lower
surface 48 along its length for engaging and aligning with the relatively flat, clamping surface of
the forceps end 24 (see Fig. 2). It should be appreciated that both plates may include relatively
flat or grooved rear surfaces.

[0030] Each of the plates 30, 40 includes a plurality of openings 60 therethrough (e.g., see
Figs. 1 and 2). In addition, each protrusion 53 of the textured tissue support 50 includes an
opening 55 (e.g., see enlarged portion in Fig. 2), e.g., at its peak. Such openings 60, 55
provide passages through the plates 30, 40 which allows a tissue clamped between the plates
30, 40 to be adequately exposed to a fluid (e.g., solution, gas, etc.). For example, as shown in
Fig. 7, the plates 30, 40 of the tool 10 may be immersed or swirled in a solution to contact
and/or impregnate the tissue with the solution.

[0031] For removable plates, they may be conveniently constructed of hard plastic and
reversibly secured to stainless steel forceps, or transiently secured to hard plastic forceps until
they are snapped off the forceps after the tissue is cut. Fig. 8A is an exemplary perspective
view showing plastic plates 230, 240 (e.g., lid and base from a conventional histological
cassette) secured to respective ends of forceps 20. After being removed from the forceps, as
schematically shown in Fig. 8B, the plates 230, 240 may include complimentary structures that
allow the plates 230, 240 to be joined together to hold the tissue specimen therein. The plates
230, 240 may be secured to one another with an external collar 270 (see Fig. 8C).
Alternatively, as shown in Figs. 8A and 8D, the plates 230, 240 may resemble a histological
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tissue cassette and include an integral interlocking hinge 275 and clip structure276 to join the
plates to one another. A label 280 (see Fig. 8D) identifying the tissue specimen (e.g.,
alphanumeric, barcode, or RFID) may be attached to a portion of the joined plates 230,240
(e.g., along the angled front wall of the base).

[0032] Figs. 9-12 illustrate a pathology grossing tool 310 which is useful to understand the
present invention. In this embodiment, the grossing tool 310 is structured to hold a cassette
(either conventional or a cassette of the present invention), and uses the cassette to hold the
tissue in place while cutting.

[0033] As illustrated, the grossing tool 310 includes forceps 20 with a first plate 330 provided to
one of the ends 22, 24 and a second plate 340 provided to the other of the ends 22, 24. The
first plate 330 provides a flat, clamping surface 332 and the second plate 340 includes an
open-ended cassette-receiving depression 345 structured to receive the base 302 of a
cassette 300 (e.g., see Figs. 11 and 12).

[0034] The cassette-receiving depression 345 provides a substantially flat, lower surface 342
to support the cassette base. Also, the width of the depression 345 corresponds to the width of
the cassette base 302. The length of the depression 345 corresponds at least to the length of
the cassette base 302 (e.g., the length of the depression is at least as long as the chamber
303 in the cassette base 302). The cassette base 302 may be aligned and maintained within
the second plate 340 (e.g., by a friction fit). In addition, the end wall of the depression 345 may
include a recess 347 (e.g., see Fig. 12) to accommodate a hinge portion 305 of the cassette
base 302.

[0035] A tissue support 350 (e.g., flat piece of perforated, dimpled metal as described above)
is provided to the plate 330 for engaging and holding a tissue to be prepared. Also, a spacer
315 (e.g., see Figs. 11, 12, and 13A) is provided within the chamber 303 of the cassette base
302 for engaging and holding a tissue T to be prepared as well as for adjusting the depth of
the chamber 303 and hence the thickness of the tissue sample to be prepared.

[0036] Specifically, as shown in Fig. 13A, the spacer 315 includes the same length and width of
the chamber 303 so it can be aligned and maintained within the chamber 303, e.g., by a
friction fit. The thickness of the spacer 315 may be selected based on the desired thickness of
the tissue sample to be prepared. The chamber 303 of a conventional cassette has a depth D
(see Fig. 13A) of about 5 mm (e.g., measured from the top edge of chamber side wall to the
lower surface of the chamber). In an embodiment, the spacer 315 may have a thickness of
about 3.5 mm, which provides a cassette depth of about 1.5 mm when inserted in the chamber
303. It should be appreciated, however, that the spacer 315 may have any suitable thickness
between 0.1 and 4.5 mm to provide any suitable chamber depth, and hence allow any suitable
tissue sample thickness between 0.1 and 4.5 mm to be prepared.

[0037] The top surface of the side walls defining the cassette chamber provide a flat-cutting
surface or knife guiding surface 344 against which a grossing knife or scalpel bears when the
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tissue is being cut.

[0038] During grossing, a tissue T to be sampled is positioned on the spacer 315 within the
cassette base 302 and the cassette base 302 is positioned within the depression 345 in the
second plate 340 (e.g., see Fig. 11). The forceps 20 are manually held to clamp the tissue T
between the plate 330 and the cassette base 302 and effectively hold the tissue T in place
(see Fig. 12). As shown in Fig. 12, the blade B of a knife or scalpel is placed against and slid
along the cutting surface 344 provided by the cassette base 302 to cut the tissue disposed in
the chamber 303 of the cassette base 302 from the remainder of the tissue and provide a thin
tissue specimen of generally uniform thickness (i.e., about a thickness t as shown in Fig. 12
which is the depth of the chamber with the spacer). As noted above, the depth of the chamber
and hence the thickness of the tissue specimen may be adjusted by adjusting the thickness of
the spacer 315.

[0039] Fig. 13A illustrates a cassette 300 with a spacer 315, and Fig. 13B illustrates the
cassette with the lid 304 in a closed position to retain the tissue specimen therein. In an
embodiment, the spacer 315 may be removed from the cassette base 302 before the lid 304 is
attached and closed to retain the tissue specimen.

[0040] The second plate 340 is slightly longer than the first plate 330 and includes a ledge 346
adjacent a distal edge of the depression 345. After the blade B has passed across the cassette
base 302 and hence through the tissue T, i.e., engagement of the blade B with the ledge 346
completes the cutting process. In use, the ledge 346 acts as a knife or blade stop to prevent
the blade B from cutting the hand holding the forceps 20. As illustrated, the ledge 346 includes
a recess 348 to receive an end portion of the forceps as the plates 330,340 are clamped
towards one another in use (e.g., see Figs. 10-12).

[0041] Each of the plates 330, 340 includes a plurality of openings 360 therethrough (e.g., see
Figs. 10 and 11). In addition, the textured tissue support 350 includes openings, the cassette
base 302 includes a slotted arrangement with slots therethrough, and the spacer 315 is
perforated or includes openings. Such openings/slots/perforations provide passages through
the plates 330, 340/cassette 302/spacer 315/tissue support350 which allows a tissue clamped
between the plate 330 and cassette base 302 to be adequately exposed to a fluid (e.g., gas,
solution, etc. as shown in Fig. 7).

[0042] According to an embodiment of the present invention, a cassette is structured to
provide a tailored chamber depth for providing a tailored thickness of the tissue sample. That
is, the cassette is provided without a spacer and is formed (e.g., molded) to provide a non-
conventional chamber depth for providing a non-conventional thickness of the tissue sample.

[0043] For example, Figs. 14A and 14B illustrate a cassette 400 according to an embodiment
of the present invention. As illustrated, the cassette 400 includes a base 402 and a lid 404
hinged to one end of the base 402. The opposite end of the lid 404 includes a clip structure
409 for engaging an opening provided in the base 402, e.g., with a snap-fit.
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[0044] The cassette base 402 includes a chamber 403 for a tissue sample. As illustrated, the
bottom wall 407 of the chamber 403 is provided along the side walls 408 of the base 402 at a
non-conventional or non-standard depth D so that the cassette base 402 can be used (e.g.,
with the grossing tool 310 as described above or with a grossing board as described below) to
provide a tissue sample of a non-standard thickness.

[0045] The base of a standard or conventional cassette (such as the base 302 and lid 304
shown in Figs. 13A and 13B) has length L of about 4 cm, a width W of about 2.9 cm, side wall
height H of about 0.5 cm, angled front wall length A of about 0.9 cm, and chamber depth D of
about 0.5 cm.

[0046] The cassette base 402 according to an embodiment of the present invention as defined
in claim 1 may be used for conventional embedding of a tissue specimen contained therein
and creating a standard paraffin block, which can then be mounted in a microtome for
sectioning. But the bottom wall 407 of the cassette base 402 is positioned to provide shallower
chamber depths than the standard 5 mm depth. This arrangement allows different tissue
thicknesses to be prepared for different processing methods.

[0047] As noted above, the conventional cassette promotes slicing tissue of about 5 mm thick
and occasionally even thicker, which require longer processing time and are unsuitable for
some tissue processing, e.g., microwave-based, rapid tissue processing or ultra-rapid tissue
processing. A cassette according to the invention may be tailored to the specific processing
method, i.e., cassette provides chamber depth to provide tissue specimen suitable for a
particular processing method.

[0048] For example, Figs. 14A and 148 illustrate a cassette base 402 having chamber depth D
in the range from 2.5 mm to 4.5 mm (e.g., about 3 mm). In such embodiment, the bottom wall
407 is spaced upwardly from the side walls (with respect to a standard cassette base in which
the bottom wall is flush with the base of the side walls) by a distance d of from 0.5 mm to 4.9
mm (e.g., about 2 mm), e.g., see Fig. 14A. Such cassette base 402 may provide tissue sample
thicknesses particularly useful for conventional tissue processing. Fig. 15 shows the cassette
400 with the lid 404 in a closed position.

[0049] It is also noted that the lid 404 of the cassette 400 includes a top wall 411 that is raised
by a dimension R, e.g., about 1 mm, with respect to the lid base (see Fig. 14A) to provide
sufficient space for the tissue specimen when enclosed within the cassette 400. A standard
cassette lid includes a top wall that is substantially flush with the lid base (e.g., see Fig. 13A
and 138), which may compress the tissue specimen within the cassette and create
indentations of the lid in the tissue specimen.

[0050] In another embodiment, as shown in Figs. 16A and 16B, the cassette base 402 may
have a chamber depth D in the range of from 1 mm to 2 mm (e.g., about 1.5 mm). In such
embodiment, the bottom wall 407 is spaced upwardly from the side walls by a distance d of
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from 3 mm to 4 mm (e.g., about 3.5 mm). Such cassette base may provide tissue sample
thicknesses particularly useful for microwave-based, rapid tissue processing.

[0051] In another embodiment, as shown in Figs. 17A and 17B, the cassette base 402 may
have a chamber depth D in the range of from 0.1mm to 1.0 mm (e.g., about 0.2 mm). In such
embodiment, the bottom wall 407 is spaced upwardly from the side walls by a distance d of
from 4 mm to 4.9 mm (e.g., about 4.8 mm). Such cassette base may provide tissue sample
thicknesses particularly useful for ultra-rapid tissue processing.

[0052] In each embodiment of the cassette 400, a label (such as label 280 shown in Fig. 8D)
identifying the tissue specimen (e.g., alphanumeric, barcode, or RFID) may be attached to a
portion of the joined base and lid (e.g., along the angled front wall of the base).

[0053] Figs. 18 and 19 illustrate a pathology grossing board 590 that may be used for
preparing tissue samples, which is herein disclosed as useful to understand the present
invention. As illustrated, the grossing board 590 includes two slots 592(1 ), 592(2), each
structured to accommodate the base of a cassette (such as base 402 of cassette 400). In an
embodiment, each slot includes similar width and depth dimensions (e.g., about 2.9 cm by
about 0.5 cm) as the base of a cassette and includes the same or longer length dimension
(e.g., at least about 4 cm) as the base of a cassette. The grossing board 590 also includes a
larger slot 593 to section larger pieces of tissue before processing using the cassette, e.g.,
tissue at 4 mm thick. For example the larger slot may have dimensions LI of about 4.5 cm, L2
of about 4.5 cm, and L3 of about 4 mm. One or more rulers 594 may be provided adjacent to a
processing surface of the board, e.g., for making initial measurements of a large piece of
tissue. In addition, blade guides 595 are provided on each side of the two slots 592(1), 592(2)
for guiding the knife or scalpel blade in use.

[0054] Fig. 18 illustrates cassette base 402 within slot 592(1) and the blade B of a knife or
scalpel arranged to slide along the cutting surface provided by the cassette base 402 (and
within the blade guides 595) to cut the tissue T disposed in the chamber of the cassette base
from the remainder of the tissue and provide a thin tissue specimen of generally uniform
thickness (e.g., about 1.5 mm using cassette of Figs. 16A and 168). The tissue may be held
against the base by a light force applied downwardly, e.g., a gloved finger or flat-ended tool. In
the illustrated embodiment, the hinge of the cassette and/or end of the blade guides 595 may
act as a blade stop in use. Fig. 19 illustrates the cassette base 402 following slicing of the
tissue.

[0055] As shown in Fig. 20, the joined plates or closed cassette (i.e., joined base and lid) can
be stored in a cassette-holding rack 290 and immersed in a solution 295. The solution may be
used to wash the tissue (e.g., an aqueous solution), to preserve proteins or nucleic acids of the

tissue (e.g., UM-FIX), orto initiate histological processing of the tissue (e.g., in a Tissue-Tek®

Xpress® rapid tissue processor or a Tissue-Tek® VIP™ vacuum infiltration processor).
Preferred solutions are (i) buffered saline, (i) formalin, (iii) a preservative solution of 80-95%
methanol and 5-20% polyethylene glycol (PEG) (see U.S. Patent 7,138,226), and (iv) a
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hardening solution of 25-50% acetone, 30-55% isopropanol, 15-25% mineral oil or PEG, about
0.5% glacial acetic acid, and about 1% dimethyl sulfoxide (see U.S. Patent 7,470,401).

[0056] In stating a numerical range, it should be understood that all values within the range are
also described (e.g., 0.5 mm to 4.5 mm includes every half-integer and integer value there
between as well as all intermediate ranges such as half to two, one to three, two to four, and
one to four). The term "about" may refer to the statistical uncertainty associated with a
measurement or the variability in a numerical quantity which a person skilled in the art would
understand does not affect operation of the invention or its patentability.

[0057] All modifications and substitutions that come within the meaning of the claims are to be
embraced within their scope. A claim which recites "comprising” allows the inclusion of other
elements to be within the scope of the claim; the invention is also described by such claims
reciting the transitional phrases "consisting essentially of (i.e., allowing the inclusion of other
elements to be within the scope of the claim if they do not materially affect operation of the
invention) or "consisting of (i.e., allowing only the elements listed in the claim other than
impurities or inconsequential activities which are ordinarily associated with the invention)
instead of the "comprising” term. Any of these three transitions can be used to claim the
invention.

[0058] It should be understood that an element described in this specification should not be
construed as a limitation of the claimed invention unless it is explicitly recited in the claims.
Thus, the granted claims are the basis for determining the scope of legal protection instead of
a limitation from the specification which is read into the claims.

[0059] Moreover, no particular relationship between or among limitations of a claim is intended
unless such relationship is explicitly recited in the claim (e.g., the arrangement of components
in a product claim or order of steps in a method claim is not a limitation of the claim unless
explicitly stated to be so).

[0060] The described embodiments should be considered only as illustrative, not restrictive,

because the scope of the legal protection provided for the invention will be indicated by the
appended claims rather than by this specification.
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Patentkrav

1. Veevskassette omfattende:

(i) en basisdel (402) med en leengde pa 4 centimeter (cm) og en bredde pa 2,9
cm, hvor basisdelen indbefatter sidevaegge (408) med en sidevaeghejde H pa
0,5 cm og en bundveeg (407), der er stgbt fast til sideveeggene (408), og en
vinklet forvaegleengde A pa 0,9 cm for at definere et kammer, der er tilpasset
til at optage en veevspreve; og

(ii) et deeksel (404), der er tilvejebragt pa basisdelen (402) og er tilpasset til at
deekke kammeret (403) for at holde vaevspraven fast inde i kammeret (403);
hvor bundveeggen (407) af basisdelen (402) er i en position i forhold til side-
vaeggene (408) opad fra en bund af sidevaeggen (408) og straekker sig som et
fast plan i positionen fra en sideveeg (408) til en modstaende sidevaeg (408),
séledes at ingen del af bundveeggen (407) flugter med bunden af sidevaeg-
gene (408) for at tilvejebringe en kammerdybde pa fra 0,5 mm til 4,9 mm malt
inden i kammeret fra bundveeggen (407) til toppen af sideveeggene (408).

2. Veevskassette ifalge krav 1, hvor kammerdybden ligger i omradet fra 2,5
mm til 4,5 mm, fra 0,5 mm til 2,5 mm, eller hvor kammerdybden er 3 mm, 1,5
mm eller 0,5 mm.

3. Veevskassette ifelge et af kravene 1-2, hvor deekslet (404) indbefatter en
ovre topveeg (411), der er heevet opad i forhold til deekselbasisdelen.

4. \Vaevskassette ifelge krav 3, hvor topveeggen (411) af deekslet (404) er hae-
vet i forhold til en deekselbasisdel med ca. 1 mm.

5. Veevskassette ifolge et af kravene 1-4, hvor basisdelen (402) og deekslet
(404) er dannet ved stabning.

6. Fremgangsmade til fremstilling af veevsprever, hvor fremgangsmaden om-
fatter:

(a) at klemme en basisdel (402) af veevskassetten ifalge et af kravene 1-5,
som har en veevsprave (T) deri, med tang (20) mellem et par af plader (330,
340), der er tilvejebragt pa respektive ender af tangen, hvor den ferste plade
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indbefatter en kassetteoptagende udsparing (345), der er struktureret til at
rumme kassettens basisdel, og den anden plade har en flad klemmeoverflade
(332), og

(b) at treekke et blad af en grovkniv gennem veevspraven (T) og langs med en
veevsskeerende kant (344) for at skeere veevspraven (T), der er anbragt i ba-
sisdelen (402), og at tilvejebringe et veevspraveeksemplar med en tykkelse,
der i det vaesentlige er lig med en dybde af basisdelens kammer (303).
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FIG. 5
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FIG. 7
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FIG. 14B

FIG. 13B

FIG. 13A
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FIG. 15
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FIG. 17A
FIG. 17B

FIG. 16A
FIG. 16B
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