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RECIPIENT BLOCK. AND METHOD FOR PREPARATION THEREOFE

Technical Field

The present mvention relates, in general, to a recipient block and a method of preparing
thereof, and, more particularly, to a recipient block for é:rraying a certain tissue sample mn a desired
position on a shde, comprising (a) an additive and (b) a wax, a method of preparing the above

recipient block, and a method of preparing a tissue microarray block using the recipient block.

Background At

A tissue microarray 1s an ordered array of numerous tissue samples, which is attached onto
a single glass shde typically 2.5x7.5 cm m size, and also indicates a technology of preparing the
above tissue array. ' Biolo gical tissues useful mn the tissue microarray mclude human 'tissues, anmal
tissues and cultured cells. A glass slide onto which a tissue microarray samples are attached is useful
for analysis of intracellular proteins, DNA and RNA and microscopic analysis. The slide can be
applied for a broad range of in situ assays, for examples, immunohistochemistry, in situ hybridization,
special stamn and m situ PCR.

In early days of medical and biological fields, biological tissue samples were analyzed at a
state of being embedded m paraffin.  The paraffin blocks were cut ﬁto thin sections (4-8 wum) using
a tissue microtome and attached onto a glass shde. However, since the paraffin-embedded tissues in
the blocks were bigger than 1x2x0.4 cm 1 size, only one tissue can be attached onto a single glass
shde. Thus, especially when multiple tissue samples are desired to be analyzed, this conventional
method 1s disadvantageous m terms of requiring many slides, many disposable materials and a large
quantity of reagents, resulting in high costs for the analyses of the tissue samples, and time
consummg. The disadvantages of the conventional method further may be lack of consistency and

reliability since the tissue samples compared with each other, are analyzed separately by individual.

1




10

15

20

25

CA 02529892 2005-12-19

WO 2004/111614 PCT/KR2004/000788

To overcome these problems, International Patent Application No. PCT/DE00/04647
discloses a method of preparing a recipient block capable of recerving multiple tissue samples. In
detail, the method of preparing a recipient block comprises punching holes to the bottom of a tray-
type aluminum block and striking a cylindrical pin into each hole. This provides a template for the
recipient block; pouring a molten, high temperature paraffin solution into the template; and cooling
the template to provide a plurality of cylindn'cal openings. The International Patent Application also
discloses a method of preparmg a tissue microarray block receiving multiple tissue samples,
comprising arraymg multiple tissue samples into the cylindrical openings provided in the recipient
block, pouring paraffin onto the recipient block and cooling the recipient block.

Korean Utihity Model Application No. 20-1999-0025914 disclose;c, an apparatus for
preparation of a tissue microarray, which comprises a plurality of tissue storing units including a
stormg cassette to insert a plurality of tissue samples thereinto and to be then filled with paraffin in an
outer surface thereof; a punchei’ to punch off the sohidified tissue samples at a state of being integrated
with the paraifin mto a single structure in the storing cassette to provide tissue blocks with a constant
diameter; and a block storing umit including a plurality of tissue inserting holes to insert a plurality of
the tissue blocks thereinto at a state of being integrated therewith into a single structure.

However, the conventional methods disclosed in the International Patent Application and
the Korean Utility Model Application have a significant problem since the above tissue microarrays
are prepared usig paraffin-embedded tissue blocks. Typically, the paraffin embedding method of
tissue samples arrayed m a recipient block mcludes heating process. During the heating process,
parafiin 1s melted, and thus melting of paraffin leads an array of tissue samples to fall into disorder or
the tissue samples to be mingled with each other. This problem can be overcome by carrying out
the paraffin embedding at low temperatures. However, several hours (5-12 hrs) are required to
accomplish paraffin embedding of tissue samples at low temperatures. In this case, tissue samples
are often not fused with paraffin, causing separation of the tissue samples from the paraffin block
upon sectioning of the resulting tissue microarray. In addition, there is another problem with the

conventional paraffin-based methods, as follows. Since paraffin is opaque white in a solid phase,
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there is a difficulty in determining states and posttions of tissue samples when the tissue samples are

arrayed in a recipient block being embedded in parattm.

Disclosure of the Invention

According to the present invention, a recipient block is prep ai‘ed using an additive such as
agarose or agar, which 1s not melted at a heating step during the embedding process and is transparent
m a solid phase. As a result tissue samples are not mingled with each other in the resulting tissue
microarray due to the agarose or agar’s property of being not melted at the heating temperature during
the embedding process, and the arrayed state and other states of the tissues are easily evaluated with
the naked eye due to the transparency of the agarose or agar in a solid phase.

Therefore, m an aspect, the present mvention provides a recipient block for arraying a
certain tissue sample mto a desired posttion on a tissue microarray slide, comprising (a) an additive
and (b) a wax.

In another aspect, the present mvention provides a method of preparing a recipient block,
including (1) preparing an aqueous solution of an additive; (2) pouring the aqueous solution of the
additive mto a mold and cooling the mold to gelate the aqueous solution of the additive; (3)
dehydrating the resulting additive gel m alcohol; (4) immersing the dehydrated additive gel in an
organic solvent to make the dehydrated additive gel transparent; (5) penetrating a wax imnto the
transparent additive gel to provide a block; and (6) providing a plurality of cylindrical holes in the
block. |

In a further aspect, the present mvention provides a method of preparing a tissue microarray
block, mcluding (1) arraying each of certamn fissue samples mto each of the cylindrical holes of the
recipient block as prepared above; and (2) heating the recipient block in which the tissue samples

have been airayed at 50°C to 70°C for 20 min to 40 min and cooling the recipient block for

embedding of the tissue samples.
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In another aspect, the present invention provides a recipient block for arraying a certain
tissue sample into a desired position on a tissue microarray shide, comprising (a) agarose or agar in
an amount of 80% to 99% by weight based on a total weight of the recipient block and (b) a wax 1n
an amount of 1% to 20% by weight based on a total weight of the recipient block, wherein the
recipient block comprises a plurality of cylindrical holes to receive multiple tissue samples.

In one embodiment, the wax is paraffin, a microcrystalline wax or bees wax.

In a further aspect, the present invention provides a method of preparing a recipient block,
comprising (1) preparing an aqueous solution of an agarose or agar, (2) pouring the aqueous solution
of agarose or agar into a mold and cooling the mold to gelate the aqueous solution of agarose or agar,
(3) dehydrating the resulting agarose or agar gel in alcohol, (4) immersing the dehydrated agarose or
agar gel in an organic solvent to make the dehydrated additive gel transparent, (5) penetrating a wax
into the transparent agarose or agar gel to provide a block and (6) providing a plurality of cylindrical
holes in the block.

In one embodiment, the agarose or agar contained in the recipient block is 1n an amount of
80% to 99% by weight based on a total weight of the recipient block.

In another embodiment, the wax is contained in the recipient block in an amount of 1% to 20% by
weight based on a total weight of the recipient block.

In a further embodiment, the wax is paraffin, a microcrystalline wax or bees wax.

In another embodiment, the dehydration of step (3) is attained by immersing the agarose or agar gel
in an about 70% alcohol solution for 1 to 3 hours, an about 80% alcohol solution for 1 to 3 hours, an
about 90% alcohol solution for 1 to 3 hours, or an about 100% alcohol or acetone solution for 1 to 3
hours.

In a further embodiment, step (4) is attained by immersing the dehydrated agarose or agar
gel in the organic solvent for 3 to 8 hours.

In another embodiment, the penetration of step (5) 1s carried out for 2 to 7 hours.

In another embodiment, when the agarose or agar is in a gel form, both of steps (1) and (2)
are omitted and step (3) 1s carried out as a first step.

In another embodiment, the aqueous solution of agarose or agar of step (1) contains
agarose or agar in an amount of 1% to 10% by weight.

In another aspect, the present invention provides a method of preparing a tissue microarray
block, comprising (1) arraying each of certain tissue samples into a cylindrical hole of a recipient
block as described herein and (2) heating the recipient block in which the tissue samples have been
arrayed at 50°C to 70°C for 20 minutes to 40 minutes and cooling the recipient block for embedding
of the tissue samples.

In one embodiment, the recipient block in which the tissue samples have been arrayed is

heated at about 60°C for about 30 minutes and cooled for embedding of the tissue samples.

In another embodiment, paraffin is poured onto the recipient block before cooling.
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Bref Description of the Drawings

FIG. 1 shows a schematic view of a process of providing cylindrical holes to the block
according to the present mnvention using a puncher;

FIG. 2 shows perspective views of a recipient block according to the present invention;

FIG. 3 shows a schematic view of a tissue microarray block prepared by arraying a plurality
of tissue samples m the recipient block of the present mvention and embedding the tissue samples;
and

FIG. 4 1s a top plane view of a section of the tissue microarray block, which has been

attached onto a glass shde.

Best Mode for Carrying Out the Invention

I. Defimtion of terms

The term “tissue sample”, as used herein, refers to not only all the tissue samples isolated
mdividually from humans, animals and plants but also culture products of microorganisms or cells.
The tissue samples may be analyzed by using the recipient block according to the present invention.

The term “recipient block™, as used herein, refers to a unit that serves as a mold to allow
each of certamn tissue samples to be arrayed in a desired position on a tissue microarray slide (see,
FIG. 2). The recipient block includes a plurality of cylindrical holes 21 to receive multiple tissue
samples. The cylindrical holes are typically provided in the form of penetrating through the
recipient block, but are not hmited to the form.

The term “embedding”, as used herein, refers to a process of integrating tissue samples with
the recipient block mto a single structure by arraying the tissue samples into the cylindrical holes of
the recipient block, heating the recipient block to melt the material comprising the recipient block, that
is, a small quantity of the wax, and allow the molten wax to penetrate into and surround the tissue

samples, and cooling the heated recipient block.
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The term “tissue microarray block™, as used herem, indicates a product obtained by the
embedding process, such as arraying tissue samples mfo the cylindrical holes of the recipient block

and heating and cooling the recipient block to fuse the tissue samples with the matenial comprising the

recipient block.

II. Recipient block and method of preparing thereof

The recipient block according to the present invention is characterized by comprising (a) an
additive and (b) awax.

The term “additive”, as used herein, refers to a material that forms a gel at 30°C to 40°C and
1s not melted at lower temperature than 80°C to 90°C, such as agarose or agar, but 1s not Immted to
this material. The additive may be present in a solid phase or a iquid phase. In case of being in a
solid phase, the additive may be 1 the f;)nn of powder or gel. Both of the agarose and the agar are
gelated at about 35°C and melted at higher than about 90°C and has flexibility in a solid phase.

“Waxes” are typically classified mto paraffin, micro crysta]]jne waxes, synthetic waxes and
natural waxes (e.g,, bees wax) according to their source. Even all of them may be used as the
material for the recipient block, paraffin, microcrystalline waxes and bees wax are preferred and
paraffin 1s preferred the most. “Paraffin” melts at 45°C to 65°C, and is opaque white m a solid
phase. The other waxes have similar physical properties to paraffin. "

As noted above, the conventional recipient blocks were prepared by using only paraffin.
As apparent from the aforementioned physical properties, paraffin is melted during an embedding
process due to its low melting point, leading to mingling of tissue samples. It also has a difficulty in
evaluating the array and the states of the tissue samples after being arrayed and embedded due to its
opaque white color m a solid phase. Whereas when a recipient block is prepared using only an
additive such as agarose or agar, tissue samples arrayed in cylindrical holes of the recipient block
cannot be tightly fused mto the recipient block, thereby it may cause separation of the tissue samples
from the resulting tissue microassay block upon sectioning thereof.

In this regard, upon preparation of the recipient block according to the present invention, it
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is important to use (a) the additive and (b) the wax m a proper weight ratio. According to the present
mvention, the additive is used in an amount of 80% to 99% by weight, preferably 85% to 97.5% by
weight, and more preferably 90% to 95% by weight based on the total weight of the recipient block,
while the wax 1s used in an amount of 1% to 20% by weight, preferably 2.5% to 15% by weight, and
more preferably 5% to 10% by weight based on the total weight of the recipient block.

The recipient block of the present invention may be prepared by (1) preparing an aqueous
solution of an additive; (2) pouring the aqueous solution of the additive into a mold and cooling the
mold to gelate the aqueous solution of the additive; (3) dehydrating the resulting additive gel in
alcohol; (4) mmersing the dehydrated addrtive gel into an organic solvent to make the dehydrated
additive gel transparent; (5) penetrating a wax mto the transparent additive gel to provide a block; and
(6) providing a plurality of cylindrical holes in the block.

According to the method of preparing a recipient block, the amount of the additive of
aqueous solution 1n step (1) has to be suitable for both offering the additive gel to a proper hardness
and supplying enough time for making the surface of the additive gel flat by slow gelation at room
temperature. The concenfration of the additive m the " aqueous solution, suitable for the present
mvention, 1s 1% to 10% by weight, preferably 1.5% to 7.5% by weight, and more preferably 2% to
5% by weight. :

In step (3), the additive gel obtained m step (2) is hardened by dehydration. In this step,
during the additive gel 1s immersed 111 alcohol, the alcohol penetrates into the additive gel and the
water m the additive gel diffuses to the outside of the additive gel, and the inside of the additive gel is
finally filled with the alcohol. In this dehydration step, preferred is to use a lower alkyl alcohol, such
as methanol or ethanol, and more preferred 1s to use ethanol.

On the other hand, if the dehydration 1s carried out directly in a high concentration of
alcohol, the shape of the additive gel may be modified due to high osmotic pressure. For this
reason, the dehydration of the additive gel is preferably carried out by starting with a low
concentration of alcohol and gradually moving to a high concentration of alcohol. In an aspect of

the present mvention, the dehydration starts with an about 70% alcohol solution and sequentially
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moves to alcohol solutions of about 80%, about 90% and about 100%. In addition, when the
additive gel is exposed to a high concentration of alcohol for a long period of time, it is excessively
hardened, and thus, is easily fractured upon sectioning. For this reason, 1t 1s critical to properly set
the dehydration time. In an aspect of the present imvention the most preferred dehydration is
attained when the additive gel 1s immersed m an about 70% alcohol solution for 1 to 3 hrs, an about
80% alcohol solution for 1 to 3 hrs, an about 90% alcohol solution for 1 to 3 hrs, or an about 100%
alcohol (or acetone) solution for 1 to 3 hrs. Thus, the total dehydration tune suitable in the present
mvention ranges from 5 to 10 hrs, preferably 6 to 9 hrs, and more preferably 7 to 8 hrs.

In step (4) the alcohol penetrated mto the additive gel in the previous step is removed from
the dehydrated additive gel. It is typically called a “clearing step”. The removal of alcohol may be
attamed by immersing the dehydrated additive gel in an organic solvent which will be specified, as
follows. The examples of the organic solvent useful in the clearing step include xylene, toluene,
chloroform and benzene which are not limited to thereof. Xylene is mostly preferable. On the
other hand, the tume required for the clearing step 1s 3 to 8 hrs, preferably 4 to 7 hrs, and more
preferably S to 6 hrs.

In step (5), a proper solidity 1s provided to the additive gel obtained in the previous step to
prevent its modification. During the additive gel 1s immersed in a liquefied wax, the wax penetrates
mto the additive gel. While the additive gel 1s cooled, 1t allows to harden the penetrated wax, and
provides a hard block. The wax suitable for the present mvention is preferably paraffin, a
microcrystallime wax or bees wax.

On the other hand, when the penetration of the wax mto the additive gel is performed for a
very short period, the organic solvent remains in the additive gel while the sufficient penetration of the
wax 1nto the additive gel is not attamed, leading to an mcomplete hardening of the additive gel. The
additive gel, which 1s not completely hardened, 1s difficult to be cut into a constant thickness (4-8 pum)
upon sectioning. In contrast, a very long penetration time causes the shrinkage or extreme
hardening of the additive gel, and such an additive gel is easily fractured upon sectioning.  Thus, it is

important to properly set the penetration time of the wax. The penetration time of the wax suitable
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for the present invention ranges from 2 to 7 hrs, preferably 3 to 6 hrs, and more preferably 4 to 5 hrs.

A desired recipient block may be prepared by formimg a plurality of cylindrical holes with a
constant diameter (e.g., 1 mm, 2 mm, 3 mm, 5 mm, etc.) in the block obtamed through " steps (1) to
(5). Each of the cylindrical holes may be formed by using a manual tool capable of forming holes,
such as a gimlet, or using a puncher. In case of using a puncher, the puncher preferably has the
same size of mmer diameter hole of a punching tip of a tissue puncher typically used in tissue
1solation.

In addition, the recipient block of the present invention may be prepared using a pre-gelated
additive as a starting material. In this case, from the above method of preparing a recipient block,
steps (1) and (2) are omutted, and step (3) 1s carried out as a first step.  If desired, before step (3) is
carried out, a step of cutting the pre-gelated additive into a desired size and a desired form may

precede.

1. Method of preparing a tissue microarray block

In a further aspect, the present invention provides a method of preparing a tissue microarray
block, mncluding (1) arraying each of certain tissue samples into each of the cylindrical holes of the
recipient block according to the present invention; and (2) heating the recipient block in which the
tissue samples have been arrayed at 50°C to 70°C for 20 min to 40 min and cooling the recipient
block for embedding of the tissue samples.

In the method of preparing the tissue microarray block, since the recipient block according
to the present mvention 1s not melted at a high temperature by contaming the additive with a distinct
melting pomt from the wax, embedding of the arrayed tissue samples is attained by heating the
recipient block at about 60°C, higher than upon the conventional embedding, for a short time (about
30 min).

In the method of preparing a tissue microarray blocic, a solid tissue microarray block may
be produced by pouring a small quantity of a wax onto the recipient block after the heating in step (2)

and cooling the recipient block. In this case, after the step of pouring the wax onto the recipient
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block, the recipient block is preferably covered with a cassette.  This 1s because the tissue microarray
block 1s, upon sectioning, easily attached onto and detached from a tissue microtome having a holder

fittmg mto the cassette, which is generally used for the sectioning of a final tissue microarray block.

EXAMPLES

1. Preparation of a recipient block

100 m! of distilled water and 4 g of agarose were added to a beaker, and the beaker was
heated to melt the agarose. The molten agarose was poured into a mold, and slowly cooled to room
temperature for its gelation.  After being detached from the mold, the agarose gel was dehydrated by
being immersed m a 70% alcohol solution for 2 hrs, an 80% alcohol solution for 2 hrs, a 90% alcohol
solution for 2 hrs, and then a 100% alcohol solution for 2 hrs. The dehydrated agarose gel was
immersed in xylene for 6 hrs to make the gel clear, and penetrated with paraffin for 5 hrs, to provide a
block. |

The resulting block was cut into a size suitable for its fitting into the inner space of a base
mold 30. Then, the block was punched with a puncher having punching needles with the same
mner diameter as a through hole of a puhchjng tip of a tissue puncher. The puncher was removed
from the block to completely form cylindrical holes in the block. Agarose gel inserted into the inner
space of the punching needles was removed using a roller (see, FIG. 1).

2. Preparation of a tissue microarray block
The recipient block 20 into which tissue samples had been arrayed was placed into an iron
base mold 30 in a direction of downward placing a surface to be cut thereof, and incubated in an oven

at 60°C for 30 muin.  After the incubation, the recipient block 20 in the base mold 30 was turned to a
transparent solid that was visually transparent to the arrayed tissue samples. After the transparent
recipient block was taken out from the base mold, it was added with a small quantity of paraffin and

covered with a cassette 40, followed by incubation on a cold plate for solidification of the added
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paraffin. After complete solidification, the cassette was separated from the base mold 30 to give a

tissue microarray block.

Then, the tissue microarray block was cut mto a thin size (4-8 pm) using a tissue
microtome. Each of the sections 60 was attached onto a glass slide 70, and subjected to a desired

histochemical study, and microscopically evaluated.

Industrial Applicability

As described above, the recipient block according to the present invention facilitates
arraying land fixmg of each of certain tissue samples into a desired position on a slide, thereby
a]lowin g for rapid and faithtul preparation of a tissue microarray block for multiple tissue samples
and securing rapid and accurate evaluation of the multiple tissue samples. Therefore, the recipient
block and the method of preparing a tissue microarray using the recipient block according to the

present nvention are very useful in the bioengineering and medical fields.
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What is claimed is:

1. A recipient block for arraying a certain tissue sample into a desired position on a tissue
microarray slide, comprising (a) agarose or agar in an amount of 80% to 99% by weight
based on a total weight of the recipient block and (b) a wax in an amount of 1% to 20% by
weight based on a total weight of the recipient block, wherein the recipient block comprises

a plurality of cylindrical holes to receive multiple tissue samples.

2. The recipient block of claim 1, wherein the wax is paraffin, a microcrystalline wax or

bees wax.

3. A method of preparing a recipient block, comprising:

(1) preparing an aqueous solution of an agarose or agar;

(2) pouring the aqueous solution of agarose or agar into a mold and cooling the mold to
gelate the aqueous solution of agarose or agar;

(3) dehydrating the resulting agarose or agar gel in alcohol;

(4) immersing the dehydrated agarose or agar gel in an organic solvent to make the
dehydrated additive gel transparent;

(5) penetrating a wax into the transparent agarose or agar gel to provide a block; and

(6) providing a plurality of cylindrical holes in the block.

4. The method according to claim 3, wherein the agarose or agar contained in the recipient

block 1s in an amount of 80% to 99% by weight based on a total weight of the recipient

block.

-11 -
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5. The method according to claim 3 or 4, wherein the wax is contained in the recipient block

in an amount of 1% to 20% by weight based on a total weight of the recipient block.

6. The method according to any one of claims 3 to 5, wherein the wax is paraffin, a

microcrystalline wax or bees wax.

7. The method according to any one of claims 3 to 6, wherein the dehydration of step (3) 1s
attained by immersing the agarose or agar gel in an about 70% alcohol solution for 1 to 3
hours, an about 80% alcohol solution for 1 to 3 hours, an about 90% alcohol solution for 1

to 3 hours, or an about 100% alcohol or acetone solution for 1 to 3 hours.

8. The method according to any one of claims 3 to 7, wherein step (4) is attained by

immersing the dehydrated agarose or agar gel in the organic solvent for 3 to 8 hours.

9. The method according to any one of claims 3 to 8, wherein the penetration of step (5) is

carried out for 2 to 7 hours.

10. The method according to any one of claims 3 to 9, wherein when the agarose or agar is

in a gel form, both of steps (1) and (2) are omitted and step (3) is carried out as a first step.

11. The method according to any one of claims 3 to 9, wherein the aqueous solution of

agarose or agar of step (1) contains agarose or agar in an amount of 1% to 10% by weight.

12. A method of preparing a tissue microarray block, comprising:

(1) arraying each of certain tissue samples into a cylindrical hole of a recipient block of

- 12 -
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claim 1 or 2; and
(2) heating the recipient block in which the tissue samples have been arrayed at 50°C to
70°C for 20 minutes to 40 minutes and cooling the recipient block for embedding of the

tissue samples.
13. The method according to claim 12, wherein the recipient block in which the tissue
samples have been arrayed is heated at about 60°C for about 30 minutes and cooled for

embedding of the tissue samples.

14. The method according to claim 12 or 13, wherein paraffin is poured onto the recipient

block before cooling.

-13 -
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