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METHOD AND APPARATUS FOR HANDLING TISSUE SAMPLES
RELATED APPLICATIONS '

This application claims priority to Australian Provisional Patent Application
No. 2005804860 in the name of Vision BioSystems Limited, which was filed on 6
September 20085, entitled “Method and Apparatus for Héndling Tissue Samples”
and Australian Provisional Patent Application [No. xxxxooxxx] in the name of
Vision BioSystems Limited, which was filed on 5 September 2006, entitled
“Composition and Method for Handling Tiséue Samples, the specifications of
which are incorporated herein by reference in their entirety and for all purposes.
FIELD OF INVENTION

The present invention relates to the handling of biological tissue samples.
In particular, the present invention relates to a system for handling tissue samples
for analysis. In one form the present invention relates to a method and/or
apparatus for handling tissue samples for histological and/or bathological
laboratory analysis involving preparation procedures such as, tissue processing
and embedding.
BACKGROUND OF INVENTION

In general, the term “tissue handling p;rocedure” can be used to describe-

~ procedures for preparing tissue samples for microscopic examination and,

traditionally, comprises embedding the tissue sample in paraffin wax and
sectioning the paraffin-embedded tissue sample very thinly with a microtome.
Thereafter, the thin sections may be floated onto glass slides, stained and finally
coversiipped for microscopic examination. In histopathology, not only are the size
and shape of the cells considered, but also the tissue structure. It is therefore
useful to arient the tissue properly so that the plane of cutting by the microtome
produces a cross section of tissue suitable for examination. Prior to embedding,
the tissue sample may undergo tissue processing in a tissue processor, in which
the sample is processed with various fluid materials appropriate to assist in
preparing the sample for the examination. In a typical tissue processing
operation the tissue sample may be fixed, dehydrated, cleared, and then
infiltrated with molten barafﬁn wax. Then, depending on the examination to be
conducted and subsequent to embedding and sectioning, the tissue sample may
be ‘stained for a particular analysis methodology. The fluid materials used in
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tissue processing steps may comprise formaldehyde, alcohol, xylene or other
solvents, and paraffin wax. In recent developments being the subject of co-
pending patent applications by the present applicant, xylene-free processing is
now possible.

Therefore, the term “tissue handling procedure” is used herein to refer to
any one of the abovementioned procedures that are performed in preparing
tissue samples for examination.

A histology laboratory processes a number of tissue samples for examination and
it is important that the tissue samples be prepared as efficiently as possible.

For example, U.8. Pat. No. 3,674,396 to McCormiék discloses cassettes in
which a tissue sample is both prépared for embedding through exposure to
various solutions and is then embedded in proximity {o the caséette. The '396
McCormick patent discloses a process wherein the tissue sample is staﬁdally
exposed to the various fluids required for preparation of the tissue samples. In
the cassettes of the '386 McCormick patent, petforated walls are used to enclose
the tissue samples while providing access fo fhe tissue samples for the various
solutions and finally to molten paraffin wax. After subjecting the tissue sample to
the various tissue processing fluids, molten erﬁbedding material may be poured
into the well of a mould. The treated tissue sample may then be removed from
the cassette and oriented in a specific manner in the embedding material in the
well of the mould. Typically the mould is then placed onto a cold surface to
harden the bottom layer of embedding material fo ensure the tissue stays in the
correct orientation, before applying further embedding materiai to fully embed the
tissue. Additional molten embedding material is then poured over the tissue
sample. The cassette used to process the tissue sample is then placed over the

- well in the mould and additional molten embedding material is poured into the

casseﬁe. " After the embedding material solidifies, a cast block is formed that
comprises the cassette as its base and a protruding portion having the tissue
specimen disposed adjacent its front surface. The size of various cassettes,
which have been developed for processing tissue samples, has been relatively
standardized so that the cassette may be used, inter alia, to clamp the block into
a microtome for sectioning. US Pat. No. 5,080,869 to McCormick describes a
typical cassetite presently used for processing tissue samples. The cassette of
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the '869 McCormick patent is stackable and may be used for preparing a plurality
of specimens. The cassette generally comprises a plurality of apertures disposed
in the walls of the cassette for passage of processing fluids in a direction both
orthogonal and parallel to the plane of the bottom wall of the cassette. The
cassette also comprises a sloping extension of the front wall of the cassette for
ease in placing indicia on the cassette for identification of the sample. ’

In the majority of histology laboratories, tissue samples are processed in a
cassette that has come to be manufactured in accordance with at least one de
facto industry standard, for example, along the lines of the above noted '396
McCormick patent and thereafter the above noted '869 McCormick patént. One
cassette is typically used per tissue sample in order to ensure samples may be
uniquely identified and labelled to ensure accurate diagnosis. For diagnostic
reasons samples may vary greatly in size, from samples that almost fill a cassette
completely to small biopsies that may be less than 1mm in diameter. With
respect to prior art tissue cassettes, the tissue specimen is held loosely and
individually. in a cassette . to segregate it from other samples. Aﬂer tissue
processing, the next step is usually embedding the tissue sample in paraffin wax.

. The embedding procedure typically comprises the following steps:

) Specimen is taken out of the cassette at some time after tissue processing
- Is completed; ,
. The histologist selects the correct size mould to use;
. A small volume of wax is dispensed to the bottom of the mould;
. The tissue specimen is placed into the mould and orientated carefully by

' the laboratory technician using wax to orient the tissue; ‘
. A holding fixture for the microtome (ordinarily a portion of a ftissue
cassette) is placed on the top of the mould. The fixture also provides an
identification label,

. Additional wax is dispensed by the technician to attach the fixture to the
tissue sample, now enclosed in a block of wax;

. The wax block is then cooled and solidified;

. The wax block is then removed from the mould and ready to be mounted

on the microfome via the fixture for sectioning.

PCT/AU2006/001304
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The above procedure requires the histologist to spend time remoVing the
tissue from the cassette after tissue processing and then orienting the samples in
wax in their own moulds. ‘

' Any discussion of - documents, devices, acts or knowledge in this
specification is included o explain the context of the irvention. It should not be
taken as an admission that any of the material formed part of the prior art base or
the common general knowledge in the relevant art on or before the pridrity date of
the invention disclosed herein or, any claims defined herein.

SUMMARY OF INVENTION

In one embodiment, a method of handling a tissue sample comprises the
steps of applying an orienting material o a tissue locator, placing a tissue sample
on the tissue locator, orienting the tissue sample with respect to the tissue locator
using the orienting material, applying a tissue handling procedure to the tissue
sample in an oriented position.

in one form, the step of applying an orienting material to the tissue locator
comprises applying a thin layer of orienting material to a surface of the locator.

In one form the method comprises the step of.ac'tivating the orienting
material after orienting the tissue sample. This allows the tissue to be oriented
easily, but once activated, the tissue, will remain in place during a handling
procedure such as tissue processing. | ‘

In another embodiment, a tissue handling apparatus comprises a tissue
support; a tissue locator, and adapted for applying an orienting material on a
surface of the locator, wherein a chamber is formed between the support and the
locator, such that an orienting material on the surface of the locator is
substantiaily within the chamber,

In one form the focator has a number of keying elements to assist the
adhesion of a tissue sample to the surface of the locator.

in one form the keying elements are apertures in the locator. In one form
the surface of the locator has one or more fluid flow paths. They fluid flow paths
may aid in processing of the tissue in a tissue processor.

In one form the tissue handling apparatus comprises a member to block
the flow of fluid through the fluid flow paths. In one form the member is
detachable from the tissue handling apparatus. In one other form the member
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may be moved from a position where the fluid flow paths are open, to a position
where the fluid flow paths are closed. This allows fluid flow through the tissue
handling apparatus when the fluid flow paths are open, -assisting tissue
processing, and restricts fluid flow through the tissue handling apparatus when
embedding the tissue. .

In another aspect, a tissue sample handling apparatus comprises:

a first member having a supporting surface structure adapted to cooperate
with an orientating medium for affixing a tissue sample relative to the surface in a
predefermined orientation and wherein at least a portion of the sample handling
apparatus comprises an asymmetric cross section for determining the orientation
of a tissue sample disposed on the surface. t

In a further aspect, a method of tissue handling comprises the steps of:

binding a tissue sample to a locator using an orienting material

forming a processing chamber between the locator and a support

processing the tissue sample |

embedding the tissue sample

separating the locator from the support.

In yet another aspect a method of disposing a- tissue sample at a
supporting surface for enabling at least one tissue handling procedure is
disclosed, the method comprising the steps of:

applying an orientating medium to the surface;

applying the tissue sample to the orientating medium such that the tissue
sample is affixed relative to the surface in a predetermined orientation;

. applying at least one step of a tissue handling procedure to the affixed
fissue sample.

In yet a further aspect, a method of disposing a tissue sahple at a
supporting surface for enabling at least one tissue handling procedure is
disclosed, the method comprising the steps of:

applying the tissue sample to the surface;

applying an orientating medium to the surface such that the tissue sample
is affixed relative to the surface in a predetermined orientation;

~ applying at least one step of a tissue handling procedure to the affixed

tissue sample.
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BRIEF DESCRIPTION OF THE DRAWINGS

Further disclosure, objects, advantages and -aspects of the present
application may be better understood by those skilled in the relevant art by
reference to the following description of embodiments taken in conjunction with
the accompanying drawings, which are given by way of illustration only, and thus
are not limiting to the scope of the present invention, and in which:
, Figure 1 shows a perspective view of a first embodiment of a locator
épparatus and an orientating medium applied to the surface thereof;

Figure 2 shows a perspective view of a second embodiment of a locator
apparatus; :

Figure 3 shows a perspective view of 'a first embodiment of a support
device;

Figure 4 shows a perspective view of the locator of figure 1 and support of
figure 3;

Figure 5 shows a perspecti\/e view of a second embodiment of a support
device; ‘

Figure 6a shows a perspective view of a third embodiment of a locator
apparatus and an orientating medium applied to the surface thereof;

Figure 6b shows: a perspective view of a fourth embodiment of a locator
apparatus;

Figure 7 shows a perspective view of a member adapted to fit the locator
of figure 6b;

Figure 8 shows an exploded perspectivé view of an assembly comprising
the support of figure 5, locators of figures 6a and 6b,4and the member of figure 7;

Figure 9a ahd 9b shows two perspective views of one embodiment of the
assembly of figure 8, Figure 9c shows a cross sectional perspective view of the
aésembly of figure 9a and 9b; '

Figure 10a and 10b show two perspective views of a second embodiment
of the assembly of figure 8; "

Figure 11a shows a schematic representation of a cross section of a tissue
sample oriented on a locator using a chemicalty bonding orienting medium;

PCT/AU2006/001304
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Figure 11b shows a schematic representatidn of a cross section of an -
embedded tissue sample separated from the locator and orienting medium of
figure 11a;

“Figure 12a shows a schematic representation of a cross section of a tissue
sample oriented on a locator using a mechanically bonding orienting medium;

Figure 12b shows a schematic representation of a cross section of an
embedded tissue sample ‘separated from the locator and orienting medium of
figure 12a; ‘ ‘

Figures 13a to 13g are schematic cross-sectional representations of an
orientating medium on a locator having various embodiments of keying
mechanisms.

DETAILED DESCRIPTION

With reference to the drawings there is shown two parts of a tissue
handling tissue handling apparatus, comprising a tissue locator 10, shown in
figures 1 and 2, and an embedding support 20 shown in figure 3. Tissue locator
10 and embedding support 20 are adapted to detachably fit togethér as shown in
figure 4 to provide a processing chamber 30 (shown in figure 9¢) which may
contain one or more samples or pieces of tissue (not shown).

Tissue locator 10 is shown with a number of engagement devices, in this
embodiment legs 12 adapted to engage corresponding recesses 14 in the
embedding support 20. -Other methods of attaching the locator fo the support
may be used. ,

In the arrangement in Figure 4, a tissue sample may be located in the
chamber for processing. '

The locator 10 comprises a support surface 16, which in use would support
a tissue sample (not shown). In the embodiment in figure 2, the support surface
16 comprises an engagement mechanism in the form of apertures 18.in the
surface 16. The apertures 18 comprise one embodiment of fluid flow paths into
the chamber 30.

The support 20 comprises apertures 22 in a base 24, and an identification
surface 26 for identifying the tissue sample. In the present embodiment tHe
support 20 is based on a tissue handling abparatus used for processing tissue in

PCT/AU2006/001304
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a tissue processor such as a Leica™ TP1050 or a Vision BioSystems Peloris™
tissue processing instrument.

In figure 5, embedding support 40 is shown, comprising apertures 42 in the
base 44. Alternate locating mechanisms may also be used to attach a tissue
locator to the embedding supbort 20, such as recesses 46 and 48.

Figures 6a and 6b show further embodiments of a tissue locator 50. The
apertures 42 and 52 combine to allow flow of processing fluids through the
chamber therebetween to assist in processing the tissue in a tissue processor.
Figure 8a shows a wall 56 which corresponds to a recess in the support 40 to
form a chamber. The wall is shown without fluid flow paths, which is
advantageous for the émbedding step, but fluid flow péths may be present if
additional fluid flow during processing is desired. Tabs 58 interact with recesses
46 and 48 to releasably hold the locator 40 to support 50. ‘

As shown in figures 1 and Ba, a material 70 or 55 respectively may be
placed on the support surface of the locator. This material is used to locate a
tissue sample (not shown) in a position, and in one form is used to locate the
tissue sample ina sbeciﬁo orientation. The types of embedding matetial that may
be used are described in co-pending application titled “Composition and Method
for Handling Tissue Samples” filed on 5 September 2006 by Vision BioSys@ems
Ltd, the contents of which are incorporated by reference.

The orientating material for supporting a tissue sample in a predétermihed
orientation relative to a supporting surface of a tissue handling device may be a
composition.comprising a gelling agent and an organic solvent and wherein the
composition is substantially liquid at room temperature.

In one embodiment, the gelling agent is a carbohydrate based polymer
selected from the group comprising agarose, comprising agarose derivatives and
modified agarose such as low melt agaroses, hydroxyethylagaroses and low
molecular weight agaroses, agar, alginates and cellulose, comprising
hydroxypropyiceliulose, or combinations thereof.

Carbohydrate polymers have a high gel strength at relatively low solids
content. This allows for compositions, based upon these polymers, to possess
suitable mechanical strength to act as adhesives for tissue samples, but still offer
little resistance to solvent exchange as they possess a very open and permeable

PCT/AU2006/001304
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structure due to their low solids content. In addition, carbohydrate polymers
possess a strong affinity for tissue (animal and plant), which aliows them to form
around and adhere strongly to samples7 Also, the strength of the bond of the
carbohydrate polymer to the tissue handling device is sufficient that it reliably
holds the tissue at the desired orientation throughout tissue handling procedures,
but that the strength of the carbohydrate polymer's attachment to the tissue

 handling device is such that it still releases from the tissue handling device when

the embedded wax sample is separated from the surface of the tissue handling
device on which it was orientated at the completion of the embedding process.
Carbohydrate polymers in general have been found to be relatively non-reactive
throughout tissue processing protocols. They also have a relatively low retention
of the various dyes and stains used in the histological tissue handling protocols.

In a preferred embodiment, the gelling agent is present in an amount of
about 0.1% (%v’v/v)‘to about 15% (%w/v). More preferably, the gelling agent is
present in an amount of about 0.3% (%w/v) to about 10% (%w/v). Even more
preferably, the gel!irig agent is present in an amount from about 1% (%w/v) fo
about 4% (%w/v).

In one embodiment, the organic solvent is a non-aqueous solvent selected
from the group comprising ethanediol, 1,3-propanediol, glycerol, 1,2 propanediol,
1,2 butanedicl, 1,3 butanediol, 1,4 butanediol, polyethylene glycols such as -
diethylene glycol, triethylene glycol, alcohols such as methanol, ethanol,
dimethylformamide, formamide, dimethylsulfoxide or combinations thereof.

In a further embodiment, the orientating composition according to the
present invention comprises an antirﬁicrobial compound, stabilizer, preservative
or combination thereof. ’

"Substantially liquid” as used herein with respect to orientating material
comprises orientating compositions in a suitably viscous, pliable gel or paste-like
form.

The orientating composition according to embodiments of the present
invention is able to grip and/or mould to hold or adhere to the tissue and is
sufficient to hold the appropriate orientation of the tissue through tissue handling
procedures such as processing when employed at room temperature.

PCT/AU2006/001304
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Preferably the material is an adhesive that locates the tissue with respect to the

locator, without covering a substantial portion of the tissue. As.the tissue may be

located and oriented within the chamber 30 prior to tissue handling procedures,-
for example tissue processing, it is preferable to allow the processing fluid to
contact as much tissue as possible. | '

Further, the adhesive should preferably have one or more of the following
properties: ’ ‘ '

e  Sufficient hold to prevent the tissue sample changing orientation in any
substantial way during processing; .

) Sufficient initial tack to hold tissue in place but allow the tissue fo be
manipﬂlated during placement to ensure the correct orientation can be
achieved.

For example, it may be preferable to allow the tissue to be initially ptaced.
in contact with the material, then oriented correctly, then allow the material to
increase its adhesion so that the tissue orientation does not substantially change
during typical handling of the tissue handling apparatus prior to embedding.

(n one form the material may increase its adhesion sometime after
orientation in the chamber 30. Some examples of methods of ‘accomplishing this
are using a material that sets over time; a material that reacts with components in
the tissue (for example water or formalin); a material that reacts with an additive
placed onto the material after orientation, or a pressure sensitive adhesive.

Mefhods and configurations of orienting material on locators may include
applying a liquid reagent as herein described directly to a locator then applying a
tissue sample in the desired orientation. In another form the orienting material
may be pre-applied. The pre-applied orienting material may be covered with the
cover removed just prior to orienting the tissue, such that exposure to air or
moisture in the air or tissue may promote gelling of the materiél, providing time to
orient the tissue before gelling. In a further embodiment the orienting medium
may be applied by a spray to the surface of the locator. In another embodiment
the orlenting material may be applied first to the tissue, then the tissue placed on
the locator surface.
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After processing, the tissue will be embedded. To embed the tissue, the
tissue should be oriented, on the tissue support surface 16. In use, the tissue is
placed onto the surface 16 of a locator such as locator 50. An orienting material
55 is used to enable the tissue to be oriented and located in place. [n prior art
cassettes, the tissue would be placed within a cassette, but not oriented. It would
be  processed, and then oriented after processing, either before or during
embedding. Such a procedure required the tissue to be placed inside a cassette,
processing of the tissue, then openihg the cassette and orienting the tissue,
typically using the embedding material to locate and orient the tissue in place. In
the embodiments described herein, it is not necessary to orient the tissue after
processing as the fissue is not initially oriented with respect to the support, but fo
the locator which .is removable from the support. Thus, it is possible to orient the
tissue with respect to a locator, attach a support in a known way to the locator,
process the tissue, embed the tissue, separate the locator from the support with

' the embedded tissue staying on the support, and have the tissue oriented with

respect to the support without the locator being in place.  This becomes

- advantageous as the support may be configured to conform to a shape and size

of known tissue cassettes that fit microtomes. With the support in place the tissue
is held in a chamber. By removing the support the microtome can access the
embedded tissue sample within the chamber to remove sections of embedded
tissue,

An example of the chamber is chamber 30 shown in figure 9c. It is not
necessary to have apertures or fluid flow paths in both the locator and support or
respective embodiments.  Further, fluid flow paths may be present in the
sidewalls of the locator or support. Figure 6a also shows orienting material 55 on
the support 50. A tissue sample may be placed in the orienting material 55 for
orientation. In Figure 6b, apertures 52 are shown in the support 50, and the
orienting material may interact with the apertures 52 as shown for example in
figures 13a to 13g. The apertures 52 may also be straight edged orin a variety of
other configurations as well, including not fui!y perforating the locator surface as
shown in figure 13g. In figures 13a to 131, the orienting material 100 is shown
sinking into apertures 110. The degree of penetration of the orienting material
100 Into the aperture 110 depends on the configuration of the aperture 110, the
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viscosity of the orienting material 100, time, temperature and other factors. The
orienting material 100 can be configured to give an appropriate keying effect with
the aperture to aéhieve sufficient grip with the support, such that the tissue
remains oriented during processing, but once embedded, releases from the
support to remain surfounded by embedding materiai such as paraffin wax, and

_substantially retains its orientation. An example of the method of mechanical

keying of the orienting material on a locator is shown in figure 12a, where a tissue
sample is oriented on a locator 125 using orienting material 131, While orienting
material 131 is applied in this embodiment in a thin layer on the locator, some
orienting maferial has gathered in the aperture 130 to form a key 133,
mechanically assisting in preventing the tissue from moving. When the locator is
released from the support, as shown in figure 12b, the key breaks away from the
embedding material, releasing the tissue sample from the locator.

In another form, the orienting material may chemically bond with the
locator. This process is shown in figures 11a and 11b where tissue 127 is placed
on a support surface 125, the surface 125 having a layer of orienting material
100. After processing the embedding material 129 attached to a support (not

- shown) is removed from the locator 125 and in this embodiment the orientating

material 100 remains on the locator 125. In this case the orienting material may
chemically interact with the material on the surface of the locator. Chemical
interaction is common among adhesives, and various types of adhesive are
mentioned in the abovementioned co-pending application. incorporated by
reference.

in other embodiments the orienting material 100 may remain partially or
fully on the embedding material, or be separately removable from both locator
and embedding material, ‘

After processing, the locator and support holding the tissue in the chamber

: méy proceed to an embedding stage. The locator and support, for example as

shown in figure 4, maybe placed under a dispenser for dispensing embedding
material such as paraffin wax. The chamber is filled with paraffin wax through the
apertures in the support. In order to assist in filling the chamber with wax, a
member 60 may be supplied, as shown in figures 7 and 8. Member 60 includes
an engagement mechanism which in this case includes side rails 62 and
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projections 64. Projections 64 engage with corresponding grooves 54 on, for - -
example, tissue locator 50, and allow the member 60 to move with respect to the
locator 50 from a position where projections 66 correspond to apertures 52 in the
locator (a closed position), to at least one second position where the projections
66 do not correspond, being an open position. The member may be completely
removabie as well.

In another embodiment (not shown), the apertures may be blocked by a
plug that corresponds to the number and locations of the apertures, or a

removable plate.
Prior to processing, the member 60 is in a position whereby the apertures

“are not blocked by the projections, that is they are out of alignment. Further, as

can be seen in figures 7, 8 and 9h, there are openings 68 in the member 60. The
openihgs 68 correspond with the apertures when the member 60 is engaged with
the locator 50 in a first position, which may be called an open position. The open
position is useful in that it allows‘processing fluid to flow through the apertures’in
the locator 50 shown in figure 8, such as apertures 52 in figure 6b. In one
example, the entire tissue handling apparatus 158, as shown in figure 9a, is
placed into a tissue processor. The tissue handling apparatus 158 contains a
pre-otiented tissue sample (not shown), and the member may be in an open

position or a closed position. In an open position the apertures 42 in the support

allow fluid in the tissue processor to flow through the chamber, increasing the
effectiveness of the processing. The locator may also have apertures for fiuid
flow. The member 60 may not be attached to the locator during processing,
which would also allow the fluid flow through apertures 42.

During embedding, it may be desirable to have no fluid flow paths from the
locator, as the chamber 30 is to be filled with embedding fluid such as paraffin
wax. Several methods may be used to prevent fluid leaking from the chamber

such as: -
. using a locator without apertures;
. using a locator with apertures and plugging the apertures with a member

such as member 60;

. using a fluid to block the apertures before applying the embedding fluid;
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. using the embedding fluid to block the apertures.

In the case of paraffin wax, one embodiment is to place the locator and
support attached together on a cold plate, applying a small amount of embedding
fluid to the chamber to seal the apertures, then filling the chamber with wax.

In one form, the locator is supplied with a member that blocks the
apertures in the locator. The tissue may then be warmed, for example by placing
the locator and suppert on a warming plate to heat the tissue sample so that it is
a similar temperature to the molten wax, for example 65 degrees Celsius. The
paraffin wax is then applied to the warmed chamber until it is full. The locator and
support may then be left to cool under ambient conditions or exposed to
accelerated cooling such as a refrigerant or cold plate to solidify the wax. It has
been found that heating the tissue sample before applying the wax improves the
embedding of the tissue. Once the wax has solidified, the locator may be
removed from the support, and the tissue will be embedded in a wax block
attached to the support, that formed inside the chamber. The locator acts as a
mould for the embedding material, and sufficient embedding material is usually
put into the chamber so that the excess éovers the apertures in the support and
thereby binds to the support more strongly than the orienting material binds to the
locator. In the same way as the apertures in ‘the locator may be tapered or
profiled to enhance Mechanicai keying with the surface, the apertures in the
support may also be profiled or tapered to increase mechanical keying with the
surface, to-increase the likelihood of the embedding material and tissue
séparating from the surface of the locator and remaining in contact with the
support. | ‘

While paraffin wax has been described as an émbedding material, other
commonly used embedding materials may be used. ,

The lacator and support of the present invention are typically made from a
plastics material. The locator, which interacts with the orienting material, may be
a specific material, for example a plastic such as Acetal polyoxymethylene
copolymer (POM), high-density polyethylene (HDPE) and polytetrafluoroethylene
(PTFE - Teflon® - Dupont), to facilitate chemical or mechanical bonding of the
orientating composition to the surface. The surface of the tissue handling device
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may comprise a further chemical, i.e, a coating of the aforementioned plastics,
applied to a base plastic or metal, to provide the desired mechanical propetties
such as strength or heat transmission. Thus it is possible to use different material
for different parts, for example the locator may be made from a metal so as to
increase its heat transmission properties to assist in heating and cooling the
tissue during embedding. ‘

In this description only a single piece of tissue is described in each
chamber. However, a number of pieces of tissue may be oriented on each
locator, and other material may be oriented on the locator as well, such as a
control substance or a guide material used in automated imaging.

A person skilled in the art will recognise that embodiments of the invention
described herein may be implemented using one or more computers and/or
computer or microprocessor controlled devices. In that case, the method steps
disclosed herein may be embodied as instructions that comprise a computer
program. The pragram may be stored on computer-readable media, such as
floppy disks, optical discs (eg compact discs), or fixed disks (such as hard drives
and the like), and may be resident in memory, such as, for example random
access memory (RAM), read-only memory (ROM), firmware, or flash RAM
memory. The program as software may then be executed on a computer or
microprocessor device to implement the method. The program or portions of its
execution, may also be distributed over multiple computers in a network havihg a
topology corresponding to one or a combination of: a small area such as in a LAN
(Local Area Network); a lafge campus or city area such as in a MAN
(Metropolitan Area Network) or; a wide geographical area such-as in a WAN
(Wide Area Network).

While this invention has been describéd in connection - with specific
embodiments thereof, it will be understood that it is capable of further
modification(s). This application is intended to cover any variations, uses, or
adaptations of the invention following, in general, the principles of the invention
and including such departures from the present disclosure as come within known
or customary practice within the art to which the invention pertains and as may be
applied to the essential features hereinbefore set forth,
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The term tissue sample-is intended to cover not only tissue biopsies from
plants and animals, but also to cover congregations of cells from for example cell
scrapings. For example, it is also envisaged that the present invention may be
applied to tissue samples taken for cytological analysis. ‘
It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific

. embodiments without departing from the spirit or scope of the invention as

broadly described. The presently described embodiments herein are, therefore,

" to be considered in all respects as illustrative and not restrictive.

As the present invention may be embodied in several forms without
departing from the spirit of the essential characteristics of the invention, it should
be understood that the above described embodiments are not to limit the present
invention unless otherwise specified, but rather should be construed broadly
within the spirit and scope of the invention as defined in the appended claims.
Various modifications and equivalent arrangements are intended to be included
within the spirit and scope of the invention as described hereinébove. Therefore,
the specific embodiments are to be understood to be illustrative of the many ways
in which the principles of the present invention may be practiced. In the
description hereinabove and claims hereinbelow, means-plus-function clauses’
are intended to cover structures as performing the defined function and not only
structural equivalents, but also equivaleht structures. For example, although a
nail and a screw may not be structural equivalents iﬁ that a nail employs a
cylindrical surface to secure wooden pérts together, whereas a screw employs a
helical surface to secure wooden parts together, in the environment of fastening
wooden parts, a nail and a screw are equivalent structures.

Throughout this specification the word "comprise", or variations such as
"comprises” or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the
exclusion of any other element, integer or step, or group of elements, integers or

steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1; A method of handling a tissue sample combri‘sing the steps of:
applying an adhesive to a tissue locator
placiﬁg a tissue sample on the tissue locator
orienting the tissue sample with respect to the tissue locator using the

adhesive, )
applying a tissue handling procedure to the tissue sample in an oriented

position

2 The method of claim 1 wherein the step of applying an adhesive to the
tissue locator comprises applying a thin layer of adhesive to a surface of the

locator.

3 The method of claim 1 comprising the step of attaching the tissue locator

" to atissue support.

4 The method of any one of claims 1 to 3 comprising the step of embedding

the sample in an embedding medium.

5 The method of claim 4 comprising the step of removing the tissue Iocator‘
from the tissue support ance the tissue has been embedded.

6 The method of claim 1 comprising the step of activating the adhesive after

orienting the tissue sample.

7 A tissue handling apparatus comprising a tissue support, a tissue locator,
and adapted for applying an adhesive on a surface of the locator, wherein a
chamber is formed between the support and the locator, such that an adhesive on
the surface of the locator is substantiaily within the chamber.
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8 The tissue handling apparatus of claim 7 wherein the locator has a number
of keying elements to assist the adhesion of a tissue sample to the surface of the

{focator.

9 The tissue handling apparatus of claim 8 wherein the keying elements are

apertures in the locator. -

10 -~ The tissue handling apparatus of claim 8 where the apertures comprise a

taper to assist the adhesive to bind to the locator.

11 The tissue handling apparatus of claim 7 wherein the surface of the locator

has one or more fluid flow paths.

12 The tissue handling apparatus of claim @ comprising a member to block
the flow of fluid through the fluid flow paths.

13 The tissue handling apparatus of claim 12 wherein the member is

detachable from the tissue handling apparatus

14  The tissue handling apparatus of claim 12 or 13 where the member is
movable from a position where the fluid flow paths are open, fo a position where

the fluid flow paths are closed.

156  The tissue handling apparatus of claim 7 comprising a cover for the
adhesive, the cover adapted for being removed before application of the tissue

sample.

16. A method of disposing a tissue sample at a supporting surface for enabling

" at least one tissue handling procedure, the method comprising the steps of:

applying an orientating medium to the surface;
applying the tissue sample to the orientating medium such that the tissue
sample is affixed relative to the surface in a predetermined orientation;

PCT/AU2006/001304
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applying at least one step of a tissue handling procedure to the affixed

tissue sample.

17. A method of disposing a tissue sample at a supporting surface for enabling
at least one tissue handling procedure, the method comprising the steps of;
applying the tissue sample to the surface |
- applying an orientating medium to the surface such that the tissue sample
is affixed relative to the surface in a predetermined orientation:
applying at least one step of a tissue handling procedure to the affixed
tissue sample.

18. A method as claimed in claim 16 or 17 wherein the step of applying an
onentatmg medium to the supporting surface comprnses the steps of:
activating the orientating medium;
d;spensmg the activated orientating medium onto the surface such that the
orientating medium engages the tissue sample.

19. A method as claimed in claim 16, 17 or 18 further comprising the steps of:

| allowing the 6rientating medium to set after the tissue sample has been

affixed to the surface: |
forming one or more keys from the orientating medium wherein a key’

comprises a flow of orientating medium setting into a recess of the surface.

20. A method as claimed in any one of claims 16 to 19 wherein the step of
applying at least one step of a tissue handling procedure to the affixed tissue
sample comprises: '

the fixation step of a tissue processing procedure.

PCT/AU2006/001304
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21. A method as claimed in claim 20 wherein the fixation step comprises:
applying a solution of about 10% formalin such that cross-links are formed

" in the orientating medium thereby rendering the orientating medium insoluble

during subsequent steps of the tissue handling procedure and thereby ensuring
the tissue sample remains affixed to the surface during the subsequent steps of

the tissue handling procedure.

22. A method of tissue processing a tissue sample comprising at least the

steps af one or mare of claims 168 to 21.

23.  Atissue sample handling apparatus comprising: _

a first member having a supporting surface structure adapted to cooperate
with an orientating medium for affixing a tissue sample relative to the surface in a
predetermined orientation and whetein at least a portion of the sample handling
apparatus comprises an asymmetric cross section for determining the orientation
of a tissue sample disposed on the surface.

24 A method of tissue handling comprising the steps of:
binding a tissue sample to a locator using an orienting material
forming a processing chamber between the iocétor and a support
processing the tissue sample
embedding the tissue sample
separating the locator from the support.

25.  Apparatus adapted for h_andlin‘g tissue samples, said apparatus
comprising:
processor adapted fo operate in accordance with a predetermined

instruction set,
said apparatus, in conjunction with said instruction set, being adapted to

perform the method steps of any one of claims 1 to 6, 16 to 22 and 24.

PCT/AU2006/001304
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26. A computer program product comprising:

a computer useable medium having computer readable program code and
computer readable system code embodied'on said medium, for handling tissue
samples, within a data processing system, said computer program product
comprising: ‘ ‘

computer readable code within -sald computer usable medium for
performing the method steps of any one of claims 110 6, 16 to 22 and 24.
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