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TISSUE SAMPLE CONTAINERAND METHODS

REFERENCE TO RELATED APPLICATION
[01] Reference is hereby made to U.S. Provisiona Patent Application Seria No.
61/663,326, filed June 22, 2012 and entitled BIOPSY TISSUE SAMPLE TRANSPORT
DEVICE and U.S. Provisional Patent Application Serial No. 61/792,929, filed March 15, 2013
the disclosures of which is hereby incorporated by reference and priority of which ishereby
claimed pursuant to 37 CFR 1.78(a)(4) and (5)(i).

FIELD OF THE INVENTION

[02] The present disclosure relates generally to atissue sample container, and in particular, to
atissue sample container configured to maintain the given orientation and identity of atissue

sample within the container.

BACKGROUND OF THE INVENTION

[03] Biopsy isthe removal of tissue to examine it for signs of cancer or other disorders.
Biopsies may be open (surgically removing tissue) or percutaneous (e.g. by fine needle
aspiration, core needle biopsy or vacuum assisted biopsy). The biopsy site can be located via
pal pation, ultrasound or mammography.

[04] Biopsy samples are obtained in avariety of ways using various medical procedures
involving avariety of the sample collection devices. Examples of collection devices include
those marketed under the tradenames MAMMOTOME (from DEVICOR MEDICAL

PRODUCTS, Cincinnati OH), CELERO, ATEC AND EVIVA (all from HOLOGIC,
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Malborough MA), and FINESSE and ENCOR (all from BARD BIOPSY SYSTEMS, Tempe
AZ).

[05] Some of these systems collect the tissue sample in aclosed container. US 8,118,775
describes a closed tissue sample storage container that is designed to spatially segregate biopsy
samples during the collection procedure. US 7,572,236 describes abiopsy device with a closed
container for collecting one or more samples. The container includes a basket for flushing away
blood and other tissue debris from the specimens.

[06] After the samples are removed from the patient, atissue marker can be inserted into the
tissue site to later relocate the site, if needed. For example, US Patent Nos. 6,270,464, 6,
356,782, 6,699,205, 7,229,417 and 7,625,397 all describes tissue markers and methods for
marking abiopsy site. It isdesirable to be able to later relocate the position that the sample was
taken from the tissue site by correlating information retained with the sample against the tissue
marker.

[07] After atissue sampleis collected, the sample isanalyzed at alab (e.g. apathology lab,
biomedical lab, etc.) that is set up to perform the appropriate tests (such as histological anaysis).
Often, collection of the sample, and analysis of the sample are performed at different locations
and the sample must be transported from the collection location (e.g. hospital, clinic, etc.) to the
lab (e.g. apathology lab, biomedical lab, etc) for analysis.

[08] Thus, after collection, the tissue samples are typically removed from the collection
container and placed into another container for transport to alab. Currently, the sample may
simply be placed loosely in a specimen jar filled with the fixing agent or chemical (e.g., a
solution of formaldehyde in water such as Formalin), which preserves the tissue sample for

2-
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analysis and the specimenjar sealed for shipping. If multiple samples are collected, multiple
samples from the same patient may be placed in the samejar for transportation. It isdesirableto
retain information collected during the tissue with each sample.
[09] Once thetissue sample arrivesin the lab, a series of steps may be performed for
processing the tissue sample including:
1-Fixation of the sample to immobilize molecular components and/or prevent
degradation. Thisistypically done with afixing agent or chemica (e.g., a
solution of formaldehyde in water such asformalin) shortly after sample

collection.

2-Transferring the sample from the transportation jar to aprocessing cassette.

3-Infiltrating the sample with an embedding material, such asthe paraffin wax.

4-Embedding the sample in the paraffin wax.

5. Sectioning using for example amicrotome by slicing the sample into a

plurality of thin sections (e.g., 2to 25 p thick sections), prior to performing any

staining analysis.
[10] Fixation is aprocess by means of which cell proteins are stabilized, and the processis
normally performed using chemical fixatives. A good fixative is usualy afluid that will neither
shrink nor swell the tissue, and more particularly will not dissolve its constituent parts, but will
kill bacteria and render enzymes inactive. In addition, the solution should modify tissue
constituents in such away that they retain their form when subjected to treatment that would
have damaged them in their initial state. The most commonly used fixative isformalin. In more

recent years, alternatives to formalin (formaldehyde) have been proposed. WO 2004/093541 Al

teaches a formaldehyde-free, non-alcoholic tissue preservative composition comprised of
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ethanedial and a polar aprotic solvent in aqueous solution. Other non-formalin based fixatives
include glutaraldehyde, alcoholic solvents, or acetic acid.

[11] Typicaly after fixation, the sample is often removed from the container, placed in a
cassette, and embedded in preparation for sectioning. Such sectioning of the sample often helps
amedical professional properly assess the sample under a microscope (e.g. diagnose
relationships between cells and other constituents of the sample, or perform other assessments).
In order to properly section the sample, several steps are typically performed to embed the
sample within a solid substrate. A commonly used solid substrate may include, for example,
paraffin wax, which is used to hold the sample in position while also providing auniform
consistency to further facilitate sectioning with the microtome.

[12] Under existing practices, this fixing, transferring, infiltrating, and embedding must all be
done manually, and such manual handling of the sample can increase the likelihood of mis-
identifying the sample, cross contaminating the samples, or losing part or all of the sample.
Further, as multiple samples may be placed in the samejar, and each sample is merely loosely
floating in the fixing agent, information about each sample, such asthe orientation of the sample
with respect to collection and, which sample was collected from which area of the patient (i.e., 2
mm from mass, 4 mm from mass, 6 mm from mass etc.) may be lost and unavailable to the
medical professional when assessing the sample. Additionally, the numerous steps of manual
manipulation can often increase the time that it takes to provide aproper assessment for each
sample, once the sample is collected from the patient.

[13] Inthe practice of histopathology and the preparation of cellular tissue materials for
examination with the microscope, preparatory steps have an important impact on the availability

-4-
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of microscopic details that form the basis of proof for adiagnosis. For example, it may be critical
to maintain orientation of the tissue sample during the preparatory phases. In addition, movement
of the sample during preparation, either during collection and transfer to the lab or during
laboratory processing in atissue processing cassette, may damage the sample.

[14] When tissue materials are collected, aswith atissue, there are specific criteria or
judgments made of what might be suspicious of showing a disease process. The suspect area of
the tissue is sampled with the intention of revealing atissue diagnosis as the basis of atreatment
method or approach. Contemporary methods of tissue biopsy and means for providing imaging
of hidden suspect tumor targets deep within body cavities or organs, include, in the most modern
approach, use of image guidance techniques, direct vision for surface lesions where abiopsy of
tissue surfaces are harvested, needle through cut biopsies, aspiration biopsies of fluid, incision
biopsies of surface lesions, remote skinny needle biopsies with ultrasound, or MRI, direct video
or radio-graphic guidance to an imaging system. The resultant captured tissue may be solid,
semi-solid, or liquid, aswith cavity fluids containing traces of surface cells, to be determined
benign, malignant, or inflammatory. In some instances, core needle biopsies are preferred.

[15] Itisof vita importance to orient the tissue in afixed and precise way that will
demonstrate anatomical relationship of importance to adjacent organ tissues or surfaces; al in
relationship to the disease process. For instances, if a gastroenterologist or any other special-
ologist visualized a suspicious area to biopsy, the ologist aone knows what was up or down,
right or left, adjacent the stomach or other anatomical landmark.

[16] WOO00 19897 teaches that typically prior to the fixation stage, alab technician will place
the tissue samples into the tissue cassette for processing. When the tissue samples are placed in

-5-
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the tissue cassette, the tissue samples are oriented with a specific surface facing up. Generally,
the person retrieving the tissue sample after processing and before embedding the tissue sample,
will place the surface facing up in the tissue cassette face down in the wax mold for embedding.
Thus, maintaining the orientation of the tissue sample after the fixation stage iscritical to
ensuring that the tissue sample isoriented properly inthe wax mold for sectioning.

[17] For example, astaught in WO0019897 maintaining orientation isespecially critical for
vessel tissue samples where the section needs to be transverse, core biopsy tissue samples where
the tissues should lie flat inthe same plane, and gall bladder tissue samples where the tissue
samples should be embedded on the edge. Critical to maintaining the orientation of atissue
sample may be maintaining proper position of all sides of atissue sample, for example, face-
up/face-down; left/right; or north/south.

[18] Using asingle container to maintain orientation of tissue samples from different locations
sites may be difficult astissue samples from different location sites are different shapes and
sizes. That is, tissue samples are different shapes and sizes depending on the location from
where the tissue sample was removed. For example, fine need aspiration biopsy tends to be very
small pieces of tissue taken from the core of afine needle, whereas, GI biopsy samples are
characterized by afew small tissue pieces.

[19] Consequently, it isdesired to produce acontainer to retain, orient, and prevent cross
contamination of a different types of tissue samples during the preparatory phases of a
histological examination.

[20] Also in consideration isthe ischaemic time for pathology samples. That is, it isdesirable
to quickly preserve the tissue because the faster the tissue ispreserved, the better the tissue isfor

-6-
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IHC testing. It isfurther desirable to have atissue container that allows for time, temperature,
and PH monitoring. Also, it is desirable to have a container with an identifier or label that can be

tracked and traced during transportation, such as a smart container.

SUMMARY OF THE INVENTION

[21]  Thisinvention provides acontainer which can address some of the problems described
above. Example embodiments of this invention may address one or more of the above identified
issues. However, an embodiment of this application need not solve, address, or otherwise
improve on existing technologies.

[22]  One or more embodiments of the invention may include atissue sample container,
including abase having a plurality of sample holding sections, which are configured to receive a
plurality of tissue samplesin agiven orientation, said sample holding sections being shaped and
sized to receive atissue specific tissue sample; alid configured to sealingly engage the base and
in cooperation with the sample holding sections, maintain the given orientation and identity of
the tissue samples within the respective sample holding sections.

[23] Use of the container of the invention allows tissue processing, including fixation, after
orientating the tissue. After the tissue sample is orientated, the tissue sample isready for tissue
processing, such as such asfixation. The fixing step may comprise applying a solution of
fixative such that cross-links are formed in the orientating composition thereby rendering the
orientating composition substantially insoluble during subsequent steps of the tissue handling
procedure and thereby ensuring the tissue sample remains affixed to the surface of the tissue
handling device during the subsequent steps of the tissue handling procedure but remains

permeable to all the processing solutions. During fixative, it is desirable that the fixative be
-7-
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contacted with the tissue in amanner that allows for penetration of the fixative into the tissue.
Ideally, the tissue remains substantially uncompressed during the fixation to allow adequate

penetration of the fixative and to preserve cellular morphology and structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[24] Figure 1A illustrates atop view of atissue sample container for according to afirst
example embodiment of the present application.

[25] Figure I B illustrates a cross-section view of the tissue sample container for according to
the first embodiment of the present application.

[26] Figures 2A-C show abase of the tissue sample container according to certain
embodiments in anon-assembled state.

[27] Figure 3A isacross-sectional view of one embodiment of the tissue sample container in
an unassembled stated;

[28] Figure 3B isacross-sectional view of the tissue sample container in Figure 3A in an
assembled state;

[29] Figure 4 isaplanar view of the tissue sample container according to one embodiment;
[30] Figure 5A isan exploded view of atissue sample container according to afirst
embodiment in anon-assembled state;

[31] Figure 5B shows the tissue sample container of Figure 1A in an assembled state;

[32] Figure 6isan exploded view of atissue sample container according to another
embodiment in anon-assembled state;

[33] Figure 7 isan exploded view of the tissue sample container according to one embodiment

in anon-assembled state;
-8-
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[34] Figure 8isan exploded view of the tissue sample container according to one embodiment
in anon-assembled state;

[35] Figure 9 shows a close-up view of the biasing element in a non-exemplary embodiment
of the invention; and

[36] Figure 10 isan exploded view of the tissue sample cohtai ner according to one
embodiment in anon-assembled state;

[37] Figure 11A isan exploded view of the tissue sample container according to one
embodiment in anon-assembled state;

[38] Figure 11B isaclose-up view of the embodiment shown in 11A in an open state and a

closed state.

DETAILED DESCRIPTION OF THE DRAWINGS

[39] Inthe following detailed description, reference will be made to the accompanying
drawing(s), in which similar elements are designated with similar numerals. The aforementioned
accompanying drawings show by way of illustration and not by way of limitation, specific
example embodiments and implementations consistent with principles of an example
embodiment. These implementations are described in sufficient detail to enable those skilled in
the art to practice an example embodiment and it isto be understood that other implementations
may be utilized and that structural changes and/or substitutions of various elements may be made
without departing from the scope and spirit of an example embodiment. The following detailed
description is, therefore, not to be construed in alimited sense.

[40] Figures 1A and I B illustrate afirst exemplary embodiment of the instant application.

Thetissue sample container 1retains atissue sample 2 in proper orientation to allow for the
-9-
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automation of the processing and a reduction of human error. Asshown in Figure IB, atissue
sample container 1, according to one embodiment of the invention, has abase 4, alid 8, and a
sample holding portion 10 which cooperate to retain the tissue sample 2 in aparticular
orientation, as discussed below.

[41] The base 4 has a bottom surface which may include a sample holding portion 10 and may
be divided into aplurality of sample holding sections 11 demarcated by section walls 12 for
holding the tissue samples 2 after they are obtained. The sample holding sections 11 may
receive an individual sample (i.e. one sample in each section) or aplurality of samplesin each
section.

[42] Thetissue sample container 1is configured to hold one or more samples 2. In the
embodiment shown in Figures 1A and 1B, the tissue samples 2 are preferably core biopsy
samples. In such instances, the tissue samples 2 may be elongated or otherwise shaped, such that
the tissue samples 2 are unable to rotate in the sample holding sections 11 due to the engagement
of the lid 8 in cooperation with the section walls 12. Thus, the sample holding sections 11 are
configured in shape and size to receive atissue sample and to maintain its orientation.

[43] Further, when the lid 8 is placed on top of the base 4 the tissue sample container 1is
sealed as discussed in more detéil below. Once thetissue sample container 1isseded, the
section walls 12 in cooperation with the lid 8 sufficiently secures the tissue samples 2 (as shown
in Figure 1B) such that they maintain their orientation within the sample holding sections 11.
Once sedled, the tissue sample container 1 can betransported without the tissue %\mples 2losing

their orientation.

-10-
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[44] The tissue sample holding sections are not limited to the elongated shape as shown in
Figure 1A. In fact, the size and shape of the tissue holding sections may be tissue specific. For
example, the tissue holding sections 11 for core biopsy sample might be long and narrow, while
the tissue holding sections 1 1for skin tissue might be shorter and wider. Figures 2A-2C
illustrate some additional shapes and sizes contemplated for the tissue sample holding sections
11 depending on the specific tissue contained in the tissue container 1. The shapes and sizes of
the tissue sample sections 1 1 are not limited to these configurations. Also, the tissue sample
container 1 may have one or more sample holding sections 11 each differently sized and shaped
to receive atissue sample 2 and retain the tissue sample 2 in afixed orientation while the tissue
sample 2 isin the container as shown in Figure 2B.

[45] For transport, the tissue sample container 1is sufficiently sealed to secure the tissue
samples 2 in anon-limiting embodiment. Asshown in Figure | B the tissue sample container 1
may have a sealing gasket 16 (also illustrated in Figure 5A). The sealing gasket 16 isnot
particularly limited and may be a rubber gasket, aplastic gasket, an O-ring, or any other sealing
member as would be apparent to a person of ordinary skill in the art. In addition, the connection
between the base 4 and the lid 8 is not particularly limited and may include one or more of a
tongue and groove configuration, athreaded configuration, a snap fitting configuration, a
pressure fitting configuration or any other configuration as would be apparent to a person of
ordinary skill in the art.

[46] An example of asealing mechanism is shown in Figure IB. In this embodiment, the
connection between the base 4 and the lid 8 may have atwo-part closing system with a
temporary closed position and apermanently closed position. Figure | B shows the permanently

-11-
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closed position. In the temporary closed position, the base 4 has afirst lock 22 and second lock
24 and the lid 8 has afirst snap 26 and a second snap 28. The first lock 22 and the first snap 26
engage to form the temporary closed position such that the samples may be held in atemporary
locked position. In addition, the lid 8 can be further pressed onto the base 4 to a completely
locked position such that the first lock 22 engages with the second snap 28 on the base 4 and the
second lock 24 engages with the first snap 26 to form the permanently closed position. This
permanently closed position forms afixed closing and further creates a seal a the seal gasket 16.
In anon-exemplary embodiment the lid 8 and the base 4 can only be removed by peeling away a
part of thé lid 8to release the permanently closed position.

[47] Alternatively, the lid 8 may be sealed to the base 8 asthe lid 8 ismade out of heat
sealable film 29 (illustrated in Figure 8). In this instance the heat sealable film 29 is attached to
the base 4 in aheat sealable manner.

[48] Once the tissue sample container 1is sealed, it isready for processing. Asdescribed
above, atissue sample 2 isprocessed with afixing agent to fix and preserve the sample before
analysis. The tissue sample container 1 may have fluid dispensing mechanism 30 or ameans for
processing the tissue samples 2 without disengaging the lid 8 from the base 4. Thus, formalin can
be inserted at the top or bottom of the tissue sample container 1 and can penetrate around the
tissue samples 2 even with the lid 8 and base 4 closed. This reduces the human exposure to
formalin. The following isadescription of different fluid dispending mechanisms 30 with
reference to Figures 3A, 3B and 4.

[49] Asshownin Figure 3A, with the fluid dispensing mechanism may include a pouch 34
containing afluid 35 that isreleased into the tissue sample container 1upon attachment of the lid

-12-
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8tothe base 4. The fluid 35 in the pouch 34 may be any fluid to preserve and store any tissue
samples during transportation, such as formalin. Inthe embodiment shown in Figures 3A-B, the
pouch 34 is attached to the inside of the lid 8. The pouch 34 has afrangible portion 36
configured to be broken or ruptured to allow the fluid 35 be released into the tissue sample
container 1. The pouch 34 and the frangible portion 36 are designed such that fluid 35is
released when the lid 8 becomes engaged with base 4.

[50] More specifically, as shown in Figure 3B, the pouch 34 is disposed directly above the
tissue samples 2 and when the lid 8 islowered onto the base 4, a squeezing force is applied to the
pouch 34 asthe lid 8 is forced downward. This motion increases the pressure of the fluid within
the pouch 34 so that the frangible portion 36 ruptures when the pressure of the fluid 35 exceeds
the strength of the frangible portion 36.

[51] Thus, upon engagement of the lid 8 to the base 4, the frangible portion 36 breaks and
releases the fluid 35 into the inside of the tissue sample container 1as shownin Figure 3B. The
fluid 35 isthen released into the sample holding sections 11 of the base 4, submerging the tissue
samples 2 in the tissue sample container 1.

[52] The frangible portion 36 may be aperforated region or aregion formed of a material
different from the remainder of the pouch 34, such that the frangible portion 36 of the pouch can
be caused to break in a predictable manner. Asan example, the lid 8 may be placed upside down
to rest on top of the base 4 during transport to prevent inadvertent busting of the pouCh 34. The
volume of fluid 35 provided is chosen to be sufficient to fill the tissue sample container 1 such
that the tissue samples 2 are submerged. Further, in some non-limiting embodiments, a breaking
member having, for example, aneedle shape and oriented to engage the frangible portion 36 of

13-
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the pouch 34 and rupture the frangible portion 36 may be provided within the tissue sample
container 1.

[53] Alternatively, asshown in Figure 4, in one embodiment of the invention, the fluid
dispensing mechanism 30 may be a porthole 38 on the lid 8 of the tissue sample container 1. In
this instance the porthole 38 may be attached to an external formalin reservoir (not shown in the
figures) such that the formalin can be dispensed in the inside of the tissue sample container 1
through the porthole 38. While the porthole 38 is shown in the center of the lid 8, this location is
not limiting and the porthole 38 could be located anywhere on the lid 8.

[54] Further, the fluid 35 can pass in between the sample holding sections 10 depending on
their size and height. For example in the embodiment shown in Figure 2B, the section walls 12
are solid and high such that fluid 35 may not be able to pass through the section walls 12.
However, in Figure 2A and 2C, the section walls are perforated such that fluid 35 may pass
through the section walls 12.

[55] Further, in some embodiments, alabel 7 or ID tag, may be attached to each tissue sample
container 1as shown in Figure 1A. Also an identifier 9 may be attached to one or more tissue
holding sections 11 configured to receive the tissue sample 2. An important aspect of tissue
transportation is properly keeping track of tissue samples. This includes not only tracking the
tissue sample containers 1, but also easily identifying the sasmples 2 within a container.

[56] In Figure 1A, the label 7 is shown disposed on the base 4; however, the label 7 can be
located anywhere on the tissue sample container 1. (An example of the label 7 on the lid 8is

shown in Figure 7.)
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[57] Inthe embodiment shown in Figure 1A, asingle label 7 is present; however more than
one label 7 may be present and the labels can be physically separated or located together. There
also can be alabel 7 for each tissue sample container 1aswell asfor each tissue sample 2 in the
tissue sample container 1. Thus, one or multiple labels 7 can be placed in the sample holding
sections 11, the lid 8, the base 4, or another area of the tissue container 2.

[58] Inthe embodiment shown in Figure 1A, anidentifier 9 is associated with each tissue
holding section 11to more easily identify the samples within the tissue container. Also, the
identifiers 9 may help identify the orientation of the tissue sample 2. For example, the identifiers
9 as shown in Figure 1A may provide guidance asto the north/south or left/right orientation of
the tissue sample with respect to the identifier 9.

[59] Thelabel 7 or the identifier 9 may be a computer readable tag including, but not limited
to, labels having an incorporated RFID, labels having an incorporated one-dimensional barcode
(1-D barcode), labels having an incorporated two-dimensional barcode (2-D barcode), and labels
having an incorporated three-dimensional barcode (3-D barcode). However, the computer
readable label isnot limited to RFID, 1-D barcode, 2-D barcode, or 3-D barcode labels and may
include any type of label readable by a computer aswould be apparent to a person of ordinary
skill in the art.

[60] In some embodiments, alabel 7 or identifier 9 is present that may be sensitive to changes
to the sample or to the tray itself. For example, the label 7 or identifier 9 may be present that
changes physical (i.e. color) or chemical (i.e. redox, conjugation, etc.) properties during fixation
of the sample. Similarly, alabel 7 may be present that is sensitive to the processing steps which
precede embedding (i.e. dehydration). Alternatively, the label 7 or identifier 9 present that is
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sensitive to the embedding step (i.e. infiltration of wax). The label 7 or identifier 9 may have a
property that changes incrementally or switches when the step is complete. In this way, the
technician, or an automated system, will be able to determine when the sample has finished one
step before another is started.

[61] Thetissue sample container 1 of any embodiment of the present application may be
formed from avariety of materials and their construction isnot particularly limited. Further, an
embodiment of thistissue ‘gample container 1 may be constructed from amaterial having one or
more of the following features: transparent on imaging or with minimal interference (i.e. radio
transparent), resistant to chemical fixatives (such as formalin), resistant to degradation from
chemicals used in tissue processing (such as alcohol, xylene or acids), and resistant to
temperatures used in tissue embedding.

[62] In addition, the lid 8 may include a coating on a surface which faces the tissues. The
coating is such that is reduces the adhesion between the tissue sample and the tissue facing
surface. In non-limiting embodiments, the coating can be a Teflon coating, including
Polytetrafluoroethylene (PTFE) coating or the coating can be Polyproplyene (PP).

[63] Inasecond embodi ment of the instant Application, the same base 4 may be used for a
variety of differently sized and shaped sample holding sections 11. Assuch, the section walls 12
may be removable from the base 4 and the tissue sample container 1 may be used to retain the
orientation of avariety of different tissue specific tissue samples. In this embodiment an insert
13 (having the same shape as the outline of the section walls 12) is contemplated that may be

inserted into the base 4 to form tissue specific tissue sample holding sections 11.
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[64] Inthis embodiment, akit may be provided which has multiple inserts 13 with avariety of
sized and shaped tissue specific sample holding sections 11. Each, tissue specific sample
holding section 11 of the insert 13 may be shaped and sized to sufficiently maintain the
orientation of the tissue specific tissue sample 2 in the tissue container 1. That is, the inserts 13
in cooperation with the lid 8 maintain the orientation of the tissue specific sample since they are
shaped and sized according or the sample size of the tissue sample.

[65] Figures 5A and 5B illustrate atissue sample container 1 according to a second
embodiment of the present application. The second embodiment mirrors the first embodiment
with afew differences. First, atissue sample container 1 according to a second embodiment of
the application, includes aretaining member 6 which cooperates with the base 4 and the lid 8to
retain the tissue sample 2 in aparticular orientation, as discussed above. Second, the tissue
sample holding sections 11 are demarcated by boundary ribs 40 as opposed to section walls 12 in
the above example. The boundary ribs 40, in an exemplary embodiment, are shorter in height
than the section walls 12. As such, the boundary ribs 40 in cooperation with the retaining
member 6 maintain the orientation of the tissue samples 2. In all other aspects the second
embodiment is similar to the first embodiment.

[66] Theretaining member 6 is configured to be inserted over the base 4 as shown in Figure
5A such that the retaining member 6 at least partially covers the sample holding sections 11. The
retaining member 6 may have asingle retaining element 14, as shown in Fig. 5A or aplurality of
retaining elements 14, as shown in Figure 6. In the example shown in Figure 6, the retaining
member 6 includes aplurality of retaining elements 14 corresponding in number and in
alignment with the sample holding sections 11.

-17-



WO 2013/192607 PCT/US2013/047293

[67] Inannon-exemplary embodiment, each retaining element 14 has amesh structure and is
moveably attached to retaining member 6 by abiasing element 15. In this embodiment, thereis
abiasing element 15 on opposite sides of each retaining element 14. When the retaining member
6 is secured to the base 4, the biasing element 15 urges the retaining element 14 downwardly
towards the sample holding sections 10. In one embodiment, the biasing element 15 urgesthe
retaining elements 14 downwardly against the tissue samples 2 so that the tissue samples 2 are
retained between the retaining member 6 and the base 4 to maintain the proper orientation of the
tissue samples 2.

[68] Alternatively, the retaining elements 14 may urge against the boundary ribs 40 to provide
a slight space between the tissue sample 2 and the retaining element 14 so that the retaining
element 14 and the boundary ribs 40 cooperate to hold the tissue samples 2 in place. In such
instances, the tissue samples 2 may be elongated or otherwise shaped, such that the tissue
samples 2 are unable to rotate in the sample holding sections 10 due to the engagement of the
boundary ribs 40 and the retaining element or elements 14.

[69] Similar to the embodiment described above, the lid 8 is placed on top of the base 4 to seal
the tissue sample container 1. Once the tissue sample container 1is sealed, boundary ribs 2 in
cooperation with the retaining element 14 sufficiently secures the tissue samples 2 such that they
maintain their orientation within the sample holding sections 1 1, and the tissue sample container
1 can be transported without the tissue samples 2 losing their orientation.

[70] Figure 5A shows four sample holding sections 1 1; however, the sample holding sections
are not limited to this number. Also, as an alternative to the above, the base 4 may incorporate
the biasing element to bias aportion of the base against the tissue samples 2 to suffici ehtly hold
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the tissue samples given orientation depending on the shape and size of the tissue sample 2.
Further, the boundary ribs 40 are shoWn in Figure 5A to extend in both the longitudinal and
latitudinal direction of the base 4 such that the boundary ribs 40 cross to form substantially
rectangular sample holding sections 11. The sample holding sections 11 are not limited to this
shape and the boundary ribs 40 may extend in only one direction.

[71]  Similar to the embodiment above, the fluid 35 may be dispersed inside the container.
The retaining member 6 may have aplurality of perforations 32 to allow the fixing agent to flow
freely in the container 1. Thus, the fluid 35 released into the tissue sample container 1 can pass
through the retaining member 6 to the tissue samples 2 in the sample holding sections 4. Inthe
instances, where aporthole 38 is used for administering the fluid 35 the porthole 38 may aso be
connected through the retaining member 6, specifically in instances where the lid 8 is aheat
sealable film 29 as}:discussed above (illustrated in Figure 7).

[72] Asan dternative example, the boundary ribs 40 may have perforated walls to further
allow fluid to communicate between the sample holdi ng sections 11. That is, in some instances
the boundary ribs 40 may have aheight great enough such that they partially or wholly contact
the retaining member 6 or retaining elements 14 such that fluid 35 may be prevented from

passi hg from one sample holding section 1 1to another. Or, the boundary ribs 40 may have a
very small height or have perforations to allow fluid flow between the sample holding sections
11.

[73]  Further, Figure 7 illustrates another example of this embodiment where the boundary ribs

have a small height such that they do not contact the retaining member 12 and the sample
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holding sections 10. In this instance, the retaining member 14 maintains the tissue samples fixed
orientation and identity within the tissue sample container 1.

[74]  Figure 8 shows an additional embodiment of the tissue sample container 1 of this
application. This embodiment isthe same as the embodiments described with respect to Figures
5A, 5B, 6, and 7 except in this embodiment, the base 4 or the retaining member 6 is configured,
to urge towards the tissue samples 2 to clamp or engage the tissue samples. Si.mi lar to other
embodiments, the retaining member 6 can contact the boundary ribs 40 and not urge directly
against the tissue samples.

[75]  Inthe example shown in Figure 8, the retaining member 6 includes aframe portion 48
and aplurality of retaining elements 14 corresponding in number and in alignment with the
sample holding sections 10. In an non-exemplary embodiment, the retaining elements 14 have a
mesh structure and are moveably attached to the frame portion 48 by abiasing element 15
respectively provided on opposite sides of each of the retaining elements 14. When the retaining
member 6 is secured to the base 4, the biasing element 15 urges the retaining elements 14
downwardly away from the frame portion 48 and toward the sample holding sections 10. The
bottom facing surfaces of the retaining elements 14 define afirst tissue engaging surface 54 for
respectively engaging the tissue sample 2. Further, the top surface of the base 4 defines a second
tissue engaging surface 56 for receiving the tissue samples 2. The biasing element 15 urgesthe
retaining elements 14 downwardly towards or against the tissue samples 2 so that the tissue
samples 2 are retained between afirst -tissue engaging surface 54 of the retaining elements 14 and
the second tissue engaging surface 56 of the base 4 to maintain the proper orientation of the

tissue samples 2
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[76] Asshownin Figure 8, according to this embodiment the retaining member 6 includes a
plurality of retaining el.ements 14. However, the retaining member 6 may comprise only one
retaining element 14, similar to the retaining member 6 as described with respect to Figure 5A.
[77] Inaddition, as shown in Figure 8, the base 4 may comprise aplurality of molds 58 which
receive the tissue sample 2. In this embodiment the sample 2 isretained between the surface of
the mold 58 and the retaining elements 15.

[78] Asmentioned above, the retaining member 6 is attached to the frame portion 48 by a
biasing element 15. That is, the biasing element 15 is attached at one end to the frame portion 48
and to the retaining element 14 on the other end. The biasing element 15 is configured to
provide relative movement of the retaining element 14 with respect to the frame portion 48. The
biasing element 15 urges the retaining element 14 towards the base 4 to maintain the tissue
samples orientation. Thus, the biasing element 15 can take on any shape that performs this
function. Also in certain embodiments, the retaining elements 14 are movable with respect to the
frame portion independently of other retaining elements 14.

[79] One example of the biasing element 15 is shown in Figure 9 where each biasing element
has a substantially S or Z shape. In this example, each biasing element 15 has a first member 60
with afirst end 62 and a second end 66. The first end 62 is connected to the tissue retaining
element 14. Extending downward at an angle from the second end 66 of the first member 60 isa
first angled member 64. A second angled member 68 is connected to the first angled member 64
by afirst curved hinged point 74. The second angled member 68 extends upward from the first
angled member 64 at an angle; and in a non-limiting embodiment, the second angled member 68
and the first angled member 68 form an angle less than 90°. Extending downward from the
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second angled member 68 isathird angled member 70. The second angled member 68 and the
third angled member 70 are connected by a second curved hinge point 76. In anon-limiting
embodiment, the third angled member 70 and the second angled member 68 form an angle less
than 90°. Further, in anon-limiting embodiment, the third angled member 70 and the first angled
member 64 form an angle less than 90°. A second member 68 connects to the third angled
member 70 and extends substantially parallel to the tissue retaining element 14. The second
member 72 attaches to the retaining member 6 in a non-limiting embodiment.

[80] Figure 10 shows an aternate embodiment to the embodiments described with respect to
Figures 1A, 1B and 2. This embodiment is similar to the embodiments described above, except
in this embodiment, the retaining member 6 has retaining elements 14 which extend towards the
lid 8 instead of towards the base 4. In this embodiment, the retaining elements 14 have section
perimeters 44 which outline each retaining element 14. Figure 11A illustrates an example where
in the section perimeters 44 have along and narrow shape.

[81] Asshown inFigure 11A, the section perimeters 44 are positioned to partially cover the
tissue samples 2 and to align over thé boundary ribs 40 on the base 4. The section perimeters 44
can contact the boundary ribs 40 as shown in the close state of Figure 11B, but they are not
limited by this feature. In this example, the tissue sample 2 is sized according to the size of the
retaining elements 14, such that the retaining elements 14, in combination with the boundary ribs
40, maintain the tissue sample's orientation.

[82] Although afew example embodiments have been shown and described, these example
embodiments are provided to convey the subject matter described herein to people who are
familiar with this field. It should be understood that the subject matter described herein may be
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embodied in various forms without being limited to the described example embodiments. The
subject matter described herein can be practiced without those specifically defined or described
matters or with other or different elements or matters not described. It will be appreciated by
those familiar with this field that changes may be made in these example embodi ments without
departing from the subject matter described herein as defined in the appended claims and their
equivalents. Further, any description of structural arrangement of components or relationship
there between is merely for explanation purposes and should be used to limit an example
embodiment.

[83] Aspectsrelated to the example embodiment have been set forth in part in the description
above, and in part should be apparent from the descriptior_l, or may be learned by practice of
embodiments of the application. Aspects of the example embodiment may be realized and
attained using the elements and combinations of various elements and aspects particularly
pointed out in the following detailed description and the appended claims.

It isto be understood that both the foregoing descriptions are an example and are explanatory

only and are not intended to be limiting.
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WHAT IS CLAIMED IS

1. A tissue sample container, comprising:

abase having aplurality of sample holding sections, which are configured to receive a
plurality of tissue samples in agiven orientation, said sample holding sections being demarcated
by section walls; and

alid configured to sealingly engage the base,

wherein the sample holding sections are sized and shaped to correspond to a specific
tissue sample size and shape such that the base in cooperation with the section walls, maintain
the given orientation and identity of the tissue samples within respective sample holding

sections.

2. The tissue sample container according to claim 1, wherein tissue samples are core
biopsy samples at the sample holding sections are shaped and sized to maintain the orientation of

core biopsy samples.

3. The tissue sample container according to claim 1, wherein the plurality of sample

holding sections are each configured to receive one of the pluralities of tissue samples.

4. The tissue sample container according to claim 1, further comprising afluid
dispensing mechanism which isin fluid communication with the inside of the tissue sample
container for dispensing afluid inside the tissue sample container while the lid and the base are

engaged.
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5. The tissue sample container according to claim 4, wherein said sample holding

sections are in fluid communication with each other.

6. The tissue sample container according to claim 4, wherein said sample holding

sections are not in fluid communication with each other.

7. The tissue sample container according to claim 4, wherein the fluid isafixing

agent chemical selected to fix and preserve the tissue samples for analysis.

8. The tissue sample container according to claim 4, wherein said fluid dispensing

mechanism is a porthole on the outside of the lid configured to receive said fluid.

9. The tissue sample container according to claim 4, wherein said fluid dispensing
mechanism is apouch enclosing a fluid and having afrangible portion,

wherein said pouch is disposed inside the tissue sample container and the frangi bI.e
portion is configured to release the fluid into the tissue sample container in response to engaging

the lid and the base.

10. The tissue sample container according to claim 9, wherein said pouch is disposed

in the lid.

11.  The tissue sample container according to claim 1, further comprising alabel

attached to at least one of the lid or the base.
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12. The tissue sample container according to claim 11, wherein the label isa

computer readable label.

13. Thetissue sample container according to claim 12, wherein the computer readable
label comprises at least one of areadable writable RFID, a one-dimensional barcode, atwo-

dimensional barcode and athree-dimensiona barcode.

14. The tissue sample container according to claim 13, wherein the computer readable
label contains unique information to at least one of the tissue sample container and one of the

plurality of tissue samples.

15. The tissue sample container according to claim 14, wherein the unique
information includes one or more of patient identification information, sample collection site

location information, collection temperature, collection time, and collection conditions.

16. The tissue sample container according to claim 1, further comprising an identifier

to identify the tissue samples within the tissue container.

17. The tissue sample container according to claim 1, further comprising an identifier

to identify the proper orientation of the tissue container.

18.  Thetissue sample container according to claim 1,
wherein the lid is a substantially cylindrically shaped lid configured to screwingly

seal and engage the base.
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19. Thetissue sample container according to claim 1, further comprising a seal gasket

between the base and the lid.

20. The tissue sample container according to claim 1, wherein the lid further
comprises afirst snap and a second snap configured to respectively engage with afirst lock and a

second lock on the base to secure the base and lid member.

21, Thetissue sample container according to claim 1, the lid comprises afilm

member.

22. The tissue sample container according to claim 21, wherein the film member is

heat sealable.

23. The tissue sample container according to claim 22, wherein the film is attached to

the base in aheat sealable manner.

24. The tissue container according to claim 1, wherein the section walls contain
perforations to define the plurality of sample holding sections and allow the sample holding
sect¢i onsto bein fluid communication with each other.

25. A core biopsy tissue sample container comprising:

abase having a sample holding section, which is configured to receive aplurality of
biopsy core samples, and hold the plurality of biopsy core samples such that each of the biopsy

core samples is substantially aligned with at least one adjacent biopsy core sample in aplanar
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orientation, such that the plurality of biopsy core samples are non-overlapping when viewed
from at least one angle;

and alid configured to engage and substantially seal the base.

26. The core biopsy tissue sample container according to claim 25,

wherein the sample holding section comprises aplurality of sections, each section
configured to receive one of the plurality of biopsy core samples.

27. A tissue sample container, comprising:

one or more inserts having aplurality of sample holding sections, which are configured to
receive aplurality of tissue samples in a given orientation, said sample holding sections being
demarcated by section walls;

a base configured to receive the one or more inserts that can be selectively placed in the
base; and

alid configured to at least partialy cover the sample holding sections and, in cooperation '
with the inserts, maintain the given orientation of the tissue samples within the respective sample
holding sections, and sealingly engage the base.

wherein the inserts are sized according to the tissue specific samples and

selectively placed in the base.

28. The tissue sample container according to claim 27, wherein the inserts are
removable such that the inserts are sized according to one of the tissue specific examples and can

be placed into the tissue sample container to hold one of the tissue specific examples.
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29. The tissue sample container according to claim 27, further comprising afluid
dispensing mechanism which is fluid communication with the inside of the tissue sample
container for dispensing afluid inside the tissue sample container while the lid and the base are

engaged.

30. Thetissue sample container according to claim 27, further comprising a label
containing information identifying the tissue sample container and being attached to at least one

of the lid, the base, and one of the plurality of sample holding sections.

31 Thetissue sample container according to claim 27, further comprising an
identifier containing information identifying one of the plurality of tissue samples and being

attached to at least one of the plurality of sample holdi hg sections.

32. A tissue sample container, comprising:

abase having aplurality of sample holding sections, which are configured to receive a
plurality of tissue samplesin agiven orientation, said sample holding sections being demarcated
by boundary ribs;

aretaining member configured to at least partially cover the sasmple holding sections and,
in cooperation with the boundary ribs, maintain the given orientation of the tissue samples within
the respective sample holding sections; and

alid configured to sealingly engage the base and in cooperation with the boundary ribs,
maintain the given orientation and identity of the tissue samples within respective sample

holding sections.
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33. The tissue sample container according to claim 32, wherein aleast one of the

retaining member and the base is configured to urge against the plurality of tissue samples.

34. The tissue sample container according to claim 33, further comprising

abiasing element,

wherein the retaining element is attached to the retaining member by the a least one
biasing element configured to provide relative movement of the retaining element with respect to

the retaining member.

35. Thetissue sample container according to claim 34, wherein the retaini ng member
comprises aplurality of retaining elements, each of the plurality of retaining elements configured

to urge against one of the plurality of tissue samples.

36. A tissue sample container, comprising:

abase having aplurality of sample holding sections, which are configured to receive a
plurality of tissue samples in a given orientation;

aretaining member configured to at least partialy cover the sample holding sections and,

alid configured to sealingly‘*engage the base,

wherein at least one of the base or the retaining member is configured, in cooperation
with the other, to urge towards the plurality of tissue samples to maintain the given orientation of

the tissue samples within the respective sample holding sections.
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37. The tissue sample container according to claim 36, wherein the plurality of
sample holding sections of the base have aplurality of second tissue engaging surfaces which are

configured to receive the plurality of tissue samples in the tissue sample container.

38. The tissue sample container according to claim 37, wherein the retaining member
includes aframe portion and aretaining element attached to the frame portion by at |east one
biasing element configured to provide relative movement of the retaining element with respect to
the frame portion, the retaining element having an first tissue engaging surface that is urged
against the plurality of tissue samples such that the tissue samples are retained between the first

tissue engaging surface and the plurality of second tissue receiving surfaces.

39. The tissue sample container according to claim 38, wherein the retaining member
comprises aplurality of said retaining elements connected to the frame portion by respective
biasing elements, each of the plurality of retaining elements corresponding to one of the plurality
of tissue samples, wherein each of the plurality of retaining elements are movable with respect to

the frame portion independently of other retaining elements.

40. The tissue sample container according to claim 39, wherein the biasing element is
substantially S-shaped including first and second end portions, one end portion being connected

to the frame portion and the other end portion being connected to the tissue retaining element.
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41. A tissue sample container according to claim 36, wherein the base has at least one
mold having a second tissue engaging surface, which is configured to receive aplurality of tissue
samples,

wherein the retaining member includes a frame portion and atissue retaining element
attached to the frame portion by at least one biasing element configured to provide relative
movement of the tissue retaining element with respect to the frame portion, the tissue retaining
element having afirst tissue engaging surface that is urged against the plurality of tissue samples
| such that the tissue samples are retained between the first tissue engaging surface and the second

tissue engaging surface of the at least one mold of the base.

42. The tissue sample container according to claim 36, further comprising a fluid
dispensing mechanism which is fluid communication with the inside of the tissue sample
container for dispénsi ng afluid inside the tissue sample container while the lid and the base are

engaged.

43. The tissue sample container according to claim 42, wherein said sample holding

sections are in fluid communication with each other.

44, The tissue sample container according to claim 36, further comprising a label
containing information identifying the tissue sample container and being attached to a least one

of the lid, the base, and one of the plurality of sample holding sections.
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45.  Thetissue sample container according to claim 36, further comprising a label
containing information identifying one of the plurality of tissue samples and being attached to a

least one of the plurality of sample holding sections.

46. A tissue sample container, comprising:

abase having aplurality of sample holding sections, which are configured to receive a
plurality of tissue samples in agiven orientation, said sample holding sections being demarcated
by boundary ribs;

aretaining member configured to at least partially cover the sample holding sections and,
in cooperation with the boundary ribs, maintain the given orientation of the tissue samples within
the respective sample holding sections; and

alid configured to sealingly engage the base and in cooperation with the boundary ribs,
maintain the given orientation and 'identity of the tissue samples within respective sample
holding sections,

wherein the retaining member further comprises aplurality of retaining elements each
having a section perimeter,

wherein the section perimeters are positioned over the boundary ribs to maintain the

given orientation of the tissue samples within the respective sample holding sections.

47. The tissue sample container according to claim 46, further comprising afluid
dispensing mechanism which isin fluid communication with the inside of the tissue sample
container for dispensing afluid inside the tissue sample container while the lid and the base are
engaged.
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48. The tissue sample container according to claim 47, further comprising an
identifier containing information identifying one of the plurality of tissue samples and being

attached to at least one of the plurality of sample holding sections.
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