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DESCRIPTION

FIELD

[0001] The present invention concerns a method for performing histochemical processes and the use of compositions
comprising nanoparticles for performing histochemical processes.

BACKGROUND

I. Histochemical Processes

[0002] Histology is the microscopic examination of tissue samples to identify structural and other changes in cells, tissues and
organs. Histochemical processes include examining biological molecules that cause or are otherwise associated with disease to
elucidate information about patient diagnosis, prognosis, and treatment options, and generally are divided into two main areas: (i)
analysis of DNA, mRNA, and proteins in intact cells (in-situ); and (ii) analysis of these biological materials after they have been
extracted from tissues. The first category allows a pathologist to study the histopathologic architecture or morphology of the tissue
specimen while nucleic acids or proteins are being assayed. These techniques include immunohistochemistry (IHC) for analyzing
proteins, in-situ hybridization (ISH) for analyzing nucleic acids, histochemistry (HC) for analyzing carbohydrates, and enzyme
histochemistry (EHC) for enzyme chemistry.

[0003] IHC uses antibodies to bind specifically to unique epitopes, such as epitopes found on proteins that may be expressed
only in certain types of diseased cellular tissue, and more particularly involves selectively detecting such epitopes in a tissue
section or cells (e.g. blood or bone marrow) mounted on a glass slide. Typical IHC process steps include pretreating the tissue
section to remove embedding paraffin and to reduce non-specific binding, retrieval of antigens masked by cross-linking of
proteins by chemical fixatives, antibody treatment and incubation, enzyme labeled secondary antibody treatment and incubation,
substrate reaction with the enzyme to produce a fluorophore or chromophore highlighting areas of the tissue section having
epitopes bound with the antibody, counterstaining, and the like. In particular, antigen retrieval typically is performed at elevated
temperatures.

[0004] ISH uses nucleic acid probes to detect target nucleic acid sequences in a sample. For example, ISH can be used to detect
oncogenes, such as Her2, EGFR and TOPIIA gene sequences. ISH can be used to detect a genetic abnormality or condition,
such as amplification of cancer causing genes specifically in cells that, when viewed under a microscope, morphologically appear
to be malignant. ISH also is useful for diagnosing infectious diseases. Typical ISH process steps include pretreating the tissue
section to remove embedding paraffin and to reduce non-specific binding, retrieval of target nucleic acid sequences, hybridization
of nucleic acid probes to target sequences, and detection of the probe bound to its target. In particular, target retrieval and probe
hybridization steps are performed at elevated temperatures.

Il. Automated Systems

[0005] Automated sample staining systems have been developed to reduce human labor, error rate and expense.
Representative microprocessor-controlled systems include a slide carousel that is rotated by a stepper motor to serially place
sample slides adjacent dispensers to receive processing reagents or compositions for performing histochemical processes. Bar
codes on the slides and dispensers allow the computer to control different treatment regimens for various tissue samples. These
staining systems also include a heat source to heat the samples for steps requiring elevated temperatures, or steps that are
facilitated by temperatures greater than ambient, such as to increase reaction kinetics.

[0006] Recently, users of automated systems have noticed anomalous staining results under certain conditions, particularly
during processing of samples using steps performed at temperatures above room temperature, and more particularly at
temperatures near the boiling point of water or aqueous solutions. For example, such anomalous staining results have been more
particularly noted during staining protocols that include processing steps performed at temperatures above 60 °C, such as
temperatures between about 90 °C and about 101 °C. Certain such staining protocols result in well-defined, generally circular,
areas of anomalously reduced staining intensity surrounded by areas of appropriately stained tissue. These areas of reduced
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staining intensity are referred to herein as spots. While spots are not known to have compromised sample examination, a
preferred staining process nevertheless would address production of anomalously stained samples.

SUMMARY

[0007] The present invention concerns a method for histochemically processing a sample and the use of a processing solution.
The invention is defined in independent claims 1 and 6.

[0008] Compositions comprising nanoparticles also may be referred to herein as nanosolutions.
[0009] The compositions comprising nanoparticles and nanosolutions per se are not part of the claimed invention.

[0010] One embodiment of an exemplary cell conditioning composition, referred to as CC1, comprises Tris borate-ethylene
diamine tetraacetic acid (EDTA) buffer, at a pH of about 8, and from greater than zero to at least about 25 parts per million, more
typically from about 2 parts per million to about 20 parts per million, and even more typically from about 2.5 parts per million to
about 15 parts per million, of at least one nanoparticle. Another exemplary embodiment of a cell conditioning composition,
referred to as CC2, comprises from about 5 mM to about 50 mM citrate buffer at a pH of from about 4 to about 8, about 1% to
about 10% ethylene glycol, about 0.1 to about 10 mM sodium metabisulfite, about 0.1% to about 10% sodium dodecyl sulfate
(SDS), and again from greater than zero to at least about 25 parts per million, more typically from about 2 parts per million to
about 20 parts per million, and even more typically from about 2.5 parts per million to about 15 parts per million, of at least one
nanoparticle.

The nanoparticle or nanoparticles used include nanoparticles selected from the group of alumina (Al2O3), silica (SiO2) and titania

(TiO2) nanoparticles, or combinations thereof.

[0011] Embodiments of a method for using histochemical process nanosolutions also are disclosed. One embodiment concerns
applying a histochemical process composition to a sample, the composition comprising at least one nanoparticle in an amount
effective to reduce the average number of spots per slide relative to performing the process without using a nanosolution. A
histochemical staining process is then performed on the sample. For example, the method may concern performing cell
conditioning on the sample using a cell conditioning composition. The method also can include performing at least one or plural
additional process steps typically practiced in a sample staining protocol. Additional staining processes, such as counter staining,
also can be performed. Particular embodiments concern automated histochemical processes comprising dispensing a
nanosolution onto a sample using an automated system, heating the sample, and performing a sample staining process on the
sample.

[0012] The foregoing and other objects, features, and advantages of the invention will become more apparent from the following
detailed description, which proceeds with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]
FIG. 1 is a photograph of stained bovine brain tissue illustrating the presence of spots.
FIG. 2 is a photograph of stained human placenta illustrating the presence of spots.

FIG. 3 is a photograph of human placenta prepared according to disclosed embodiments of the present invention illustrating a
reduction in the occurrence of spots.

DETAILED DESCRIPTION

I. Terms and Introduction
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[0014] Unless otherwise noted, technical terms are used according to conventional usage. Definitions of common terms in
molecular biology may be found in Benjamin Lewin, Genes VI, published by Oxford University Press, 2000 (ISBN 019879276X);
Kendrew et al. (eds.), The Encyclopedia of Molecular Biology, published by Blackwell Publishers, 1994 (ISBN 0632021829); and
Robert A. Meyers (ed.), Molecular Biology and Biotechnology: a Comprehensive Desk Reference, published by Wiley, John &
Sons, Inc., 1995 (ISBN 047118634 1); and other similar references.

[0015] As used herein, the singular terms "a," "
Similarly, the word "or" is intended to include "and" unless the context clearly indicates otherwise. Also, as used herein, the term

an," and "the" include plural referents unless context clearly indicates otherwise.

"comprises” means "includes." Hence "comprising A or B" means including A, B, or A and B. It is further to be understood that,
unless stated otherwise, all numerical ranges, such as greater than 0 to at least 25 parts per million, include all integer and non-
integer values between the stated numerical end points. Although methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present disclosure, suitable methods and materials are described below. All
publications, patent applications, patents, and other references mentioned herein are incorporated by reference in their entirety.
In case of conflict, the present specification, including explanations of terms, will control. In addition, the materials, methods, and
examples are illustrative only and not intended to be limiting.

[0016] In order to facilitate review of the various examples of this disclosure, the following explanations of specific terms are
provided:

Additive, Buffer, Component, Cell Conditioner, Reagent, and Solution: Suitable compositions for practicing disclosed
embodiments of the present invention, particularly cell conditioning compositions, may include, but are not limited to, the following
reagent, reagents, or compositions thereof, where the reagents are available commercially, such as from Sigma Chemical, unless
otherwise noted: 5 mM citrate at about pH 6; 5 mM citrate with about 0.5% sodium dodecyl sulfate (SDS) at about pH 6; 10 mM
citrate at about pH 6; 10 mM citrate with about 0.5% SDS at about pH 6; 20 mM citrate at about pH 6; 20 mM citrate with about
0.5% SDS at about pH 6; 50 mM citrate at about pH 6; 50 mM citrate with about 0.5% SDS at about pH 6; 1 mM ethylene diamine
tetraacetic acid (EDTA) at about pH 8; 1 mM EDTA with about 0.075% SDS at about pH 8; 10 mM EDTA at about pH 8; 10 mM

EDTA with about 0.075% SDS at about pH 8; 20 mM EDTA at about pH 8; 20 mM EDTA with about 0.075% SDS at about pH 8; 50

mM EDTA at about pH 8; 50 mM EDTA with about 0.075% SDS at about pH 8; 10 mM citrate with about 0.5% SDS and about 1%
ethylene glycol at about pH 6; 10 mM citrate with about 0.5% SDS and about 5% ethylene glycol at about pH 6; 10 mM citrate with
about 0.5% SDS and about 10% ethylene glycol at about pH 6; 1 mM EDTA with about 0.075% SDS and about 1% ethylene glycol
at about pH 8; 1 mM EDTA with about 0.075% SDS and about 5% ethylene glycol at about pH 8; 1 mM EDTA with about 0.075%
SDS and about 10% ethylene glycol at about pH 8; phosphate/citrate/EDTA at about pH 9; 10 mM citrate with about 10 mM urea
at about pH 6; 10 mM citrate with about 1 mM urea at about pH 6.2; 10 mM sodium citrate with about 1.4 mM MgClo and about

0.1% SDS at about pH 7; 10 mM sodium citrate with about 1.4 mM MgCl2 and about 0.1% SDS at about pH 7.99; 10 mM Tris-Cl at

about pH 8; 10 mM Tris-Cl with about 20% formamide at about pH 8; 10 mM citrate with about 5% dimethyl sulfoxide (DMSO) at
about pH 6; 10 mM citrate with about 0.1% Triton X-100 and about 20% formamide at about pH 6; 10 mM phosphate with 5XSSC
and about 2.5% chrondroitin A at about pH 7; 10 mM Tris-Cl with about 10 mM EDTA and about 0.1% Triton X-100 and about

20% formamide at about pH8.2; 10 mM citrate with about 20% glycerol at about pH 6; 10 mM citrate with about 0.1% Triton X-100
and about 10 mM glycine at about pH 6; 1 mM EDTA with about 1 mM citrate and about 0.25% SDS at about pH 7.8;
Norpar/mineral oil (high temperature coverslip); PAG-100 oil; 10 mM citrate with about 2% SDS at a pH of about 6 to about 6.2; 10
mM citrate with about 1% SDS at a pH of about 6 to about 6.2; 10 mM citrate with about 0.5% SDS at a pH of about 6 to about 6.2;
10 mM citrate with about 0.25% SDS at a pH of about 6 to about 6.2; 1 mM EDTA with about 2% SDS at a pH of about 7.5 to
about 8; 1 mM EDTA with about 1% SDS at a pH of about 7.5 to about 8; 1 mM EDTA with about 0.5% SDS at a pH of about 7.5 to
about 8; 1 mM EDTA with about 0.25% SDS at a pH of about 7.5 to about 8; 1 mM EDTA with about 0.1% SDS at a pH of about
7.5 to about 8; 1 mM EDTA with about 0.075% SDS at a pH of about 7.5 to about 8; 0.5 mM EDTA with about 0.25% SDS at about
pH 8; 10 mM EDTA with about 0.5% SDS at about pH 9.6. A person of ordinary skill in the art will recognize that the
concentrations stated above may be varied without altering the characteristics of the reagent, buffer, additive or solution for cell
conditioning.

[0017] Certain disclosed cell conditioning compositions comprise 10 mM Tris base, 7.5 mM boric acid, 1 mM EDTA (disodium
salt), 0.05% ProClin™300 (Supelco, Inc., Bellefonte, Pa.) at pH 8.5. Other embodiments contemplated include the basic
formulation wherein the Tris base concentration ranges from about 5 mM to about 20 mM, wherein the boric acid concentration
ranges from about 5 mM to about 40 mM, wherein the EDTA concentration ranges from about 0.5 mM to about 2 mM or wherein
the pH ranges from about pH 7 to about pH 9.
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[0018] Other embodiments contemplated include, but are not limited to: citrate buffer (a combination of sodium citrate trisodium
salt dihydrate and citric acid hydrate); 10 mM Tris+20 mM boric acid+1 mM EDTA; 10 mM Tris+20 mM boric acid; 10 mM Tris+1

mM EDTA; 10 mM Tris; 20 mM boric acid; 1 mM EDTA; 20 mM Tris+20 mM boric acid+1 mM EDTA; 5 mM Tris+20 mM boric acid+1
mM EDTA; 10 mM Tris+20 mM boric acid+2 mM EDTA; 10 mM Tris+20 mM boric acid+0.5 mM EDTA; 10 mM Tris+40 mM boric

acid+1 mM EDTA; 10 mM Tris+10 mM boric acid+1 mM EDTA; 10 mM Tris+5 mM boric acid+1 mM EDTA; 10 mM Tris+7.5 mM

boric acid+1 mM EDTA; 10 mM Tris+20 mM boric acid+1 1 mM EDTA+5% ethylene glycol; 10 mM Tris+20 mM boric acid+5%
ethylene glycol; 10 mM Tris+20 mM boric acid+1 mM EDTA+0.1% SDS; 10 mM Tris+20 mM boric acid+0.1% SDS; 10 mM Tris+20

mM boric acid+1 mM EDTA+5% DMSO; 10 mM Tris+20 mM boric acid+5% DMSO; 10 mM Tris+20 mM boric acid+1 mM EDTA-

10% DMSO; 10 mM Tris+20 mM boric acid+10% DMSO; 10 mM Tris+20 mM boric acid+1 mM EDTA+5% formamide; 10 mM
Tris+20 mM boric acid+5% formamide; 10 mM Tris+20 mM boric acid+1 mM EDTA+10% formamide; 10 mM Tris+20 mM boric
acid+10% formamide; 10 mM Tris+20 mM boric acid+1 mM EDTA+0.5% Brij 35; 10 mM Tris+20 mM boric acid+0.5% Brij 35; 10
mM Tris+20 mM boric acid+1 mM EDTA+0.1% Brij 35; 10 mM Tris+20 mM boric acid+0.1% Brij 35; 10 mM Tris+20 mM boric
acid+1 mM EDTA+0.5% Triton X-100; 10 mM Tris+20 mM boric acid+0.5% Triton X-100.

[0019] Additive, Component, Reagent and Solution: As used herein for exposing or deparaffinizing (i.e., the process of
deparaffinization), such terms may include, but are not limited to, the following reagent, reagents, or compositions thereof, where
the reagents are available commercially, such as from Sigma Chemical: deionized water, de-ionized water with about 0.1% Triton
X100, 10 mM phosphate at around pH 6.1, 10 mM phosphate with about 0.1% Triton X-100 at around pH 6.1, 10 mM citrate at
around pH 6, 10 mM citrate with about 0.1% Triton X-100, 2XSSC, 10 mM Tris[hydroxymethyl]aminomethane chloride (i.e., Tris-Cl)
at around pH 8.2, 10 mM Tris-Cl with about 0.1% Triton X-100 at around pH 8.2. A person of ordinary skill in the art to which this
invention pertains will recognize that the concentration or concentrations of the component or components listed above may be
varied without altering the characteristics of the reagent, buffer, additive or solution for exposing or deparaffinizing.

[0020] Amplification: Detecting a target using plural visualization complexes, where the complexes can be the same or different.

[0021] Animal: Living multi-cellular vertebrate organisms, a category that includes, for example, mammals and birds. The term
mammal includes both human and non-human mammals. Similarly, the term "subject" includes both human and veterinary
subjects, for example, humans, non-human primates, dogs, cats, horses, and cows.

[0022] Antibody: "Antibody" collectively refers to immunoglobulins or immunoglobulin-like molecules (including by way of
example and without limitation, IgA, IgD, IgE, IgG and IgM, combinations thereof, and similar molecules produced during an
immune response in any vertebrate, for example, in mammals such as humans, goats, rabbits and mice) and antibody fragments
that specifically bind to a molecule of interest (or a group of highly similar molecules of interest) to the substantial exclusion of
binding to other molecules (for example, antibodies and antibody fragments that have a binding constant for the molecule of

interest that is at least 103 M greater, at least 104 M- greater or at least 105 M1 greater than a binding constant for other
molecules in a biological sample).

[0023] More particularly, "antibody" refers to a polypeptide ligand comprising at least a light chain or heavy chain immunoglobulin
variable region which specifically recognizes and binds an epitope of an antigen. Antibodies are composed of a heavy and a light
chain, each of which has a variable region, termed the variable heavy (V) region and the variable light (V| ) region. Together,

the VH region and the V|_region are responsible for binding the antigen recognized by the antibody.

[0024] This includes intact immunoglobulins and the variants and portions of them well known in the art. Antibody fragments
include proteolytic antibody fragments [such as F(ab')s fragments, Fab' fragments, Fab'-SH fragments and Fab fragments as are
known in the art], recombinant antibody fragments (such as sFv fragments, dsFv fragments, bispecific sFv fragments, bispecific
dsFv fragments, F(ab)'2 fragments, single chain Fv proteins ("scFv"), disulfide stabilized Fv proteins ("dsFv"), diabodies, and
triabodies (as are known in the art), and camelid antibodies (see, for example, U.S. Patent Nos. 6,015,695; 6,005,079, 5,874,541;
5,840,526; 5,800,988; and 5,759,808). A scFv protein is a fusion protein in which a light chain variable region of an
immunoglobulin and a heavy chain variable region of an immunoglobulin are bound by a linker, while in dsFvs, the chains have
been mutated to introduce a disulfide bond to stabilize the association of the chains. The term also includes genetically
engineered forms such as chimeric antibodies (for example, humanized murine antibodies), heteroconjugate antibodies (such as,
bispecific antibodies). See also, Pierce Catalog and Handbook, 1994-1995 (Pierce Chemical Co., Rockford, IL); Kuby, J.,
Immunology, 3rd Ed., W.H. Freeman & Co., New York, 1997.

[0025] Antigen: A compound, composition, or substance that may be specifically bound by the products of specific humoral or
cellular immunity, such as an antibody molecule or T-cell receptor. Antigens can be any type of molecule including, for example,
haptens, simple intermediary metabolites, sugars (e.g., oligosaccharides), lipids, and hormones as well as macromolecules such
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as complex carbohydrates (e.g., polysaccharides), phospholipids, nucleic acids and proteins. Common categories of antigens
include, but are not limited to, viral antigens, bacterial antigens, fungal antigens, protozoa and other parasitic antigens, tumor
antigens, antigens involved in autoimmune disease, allergy and graft rejection, toxins, and other miscellaneous antigens. In one
example, an antigen is a Bacillus antigen, such as yPGA.

[0026] Automated or Automatic: Refers to a system and/or process at least partially, and potentially substantially completely,
controlled by one or more computers.

[0027] Biological Sample: This term includes, but is not limited to, any collection of cells (either loose or in tissue) that can be
mounted on a standard glass microscope slide including, without limitation, sections of organs, tumors sections, bodily fluids,
smears, frozen sections, blood, cytology preps, microorganisms, tissue arrays and cell lines.

[0028] Blocking Solution: A solution useful for preventing nonspecific binding of a labeled target to a nucleic acid on a
microarray. In one embodiment, blocking solution comprises phosphate buffer of any total salt concentration; proteinaceous
material (e.g., gamma globulins, casein, or any other protein suitable for blocking nonspecific binding); and nonionic detergent.
Particular examples of blocking solutions include (a) a solution comprising phosphate buffer of 10-200 mM total salt
concentration, 0.5-6% goat gamma globulins, 5-15% hydrolyzed casein, and 0.005-1% nonionic detergent, and (b) a solution
comprising 75 mM potassium phosphate, 25 mM sodium phosphate, 55 mM NaCl, 3% goat gamma globulins, 13.4% hydrolyzed
casein, and 0.05% "blocking detergent" and is referred to as "CHIPPREP™2."

[0029] Blocking Detergent: A constituent of blocking solution, such as a nonionic detergent that comprises
polyoxyethylene(23) lauryl ether, having a molecular formula of C12Ha5(OCH2CH2),OH, where n is about 23. Suitable products

are obtained from Sigma-Aldrich, Inc., St. Louis, Mo., in 2000, Product No. 858366, sold under the trademark BRIU®35,

[0030] Cell Conditioning: A process of improving accessibility of histochemical process reagents or compositions, both
biological and chemical reagents or compositions, to a desired molecular target.

[0031] Cell Conditioning Reagent: An aqueous solution useful for conditioning cell samples prior to hybridization. Exemplary
cell conditioning reagents include those disclosed herein and in U.S. Patent No. 6,855,552, which is incorporated herein by
reference.

[0032] Cell Conditioning Solution: An example of a cell conditioning reagent. Exemplary cell conditioning solutions include (A)
a composition comprising sodium citrate, citric acid, "cell conditioning preservative," and nonionic detergent; (B) a composition
comprising a cell conditioning solution comprising 0.4-8.2 mM sodium citrate, 1.8-10 mM citric acid, 0.1-1% cell conditioning
preservative, and 0.05-5% cell conditioning detergent, and (C) a composition comprising cell conditioning solution comprising 8.2
mM sodium citrate, 1.8 mM citric acid, 0.05% cell conditioning preservative, and 0.1% RIBOCC™ cell conditioning detergent.
Additional information concerning such solutions appears in Analytical Morphology, Gu, ed., Eaton Publishing Co. (1997) at pp. 1-
40, which is incorporated herein by reference.

[0033] Cell Conditioning Preservative: A constituent of cell conditioning solution. Exemplary cell conditioning preservatives
include a composition comprising 2.3% 5-chloro-2-methyl-4-isothiazolin-3-one, 0.7% 2-methyl-4-isothiazolin-3-one, 94-95%
modified glycol, and 2-3% alkyl carboxylate, as obtained from Sigma-Aldrich, Inc., St. Louis, Mo., Catalog No. 48125, and sold

under the trademark PROCLIN®300, a registered trademark of Rohm and Haas Company.

[0034] Cell Conditioning Detergent: Another constituent of cell conditioning solution. Exemplary cell conditioning detergents

include a product obtained from Sigma-Aldrich, Inc., St. Louis, Mo., and sold under the trademark TWEEN®, such as TWEEN®20
(polyoxyethylenesorbitan monolaurate), a registered trademark of ICI Americas, Inc.

[0035] Detectable Label: Adetectable compound or composition that is attached directly or indirectly to another molecule, such
as an antibody or a protein, to facilitate detection of that molecule. Specific, non-limiting examples of labels include fluorescent
tags, enzymes, and radioactive isotopes.

[0036] Epitope: An antigenic determinant. These are particular chemical groups or contiguous or non-contiguous peptide
sequences on a molecule that are antigenic, that is, that elicit a specific immune response. An antibody binds a particular

antigenic epitope.

[0037] First Primary Prehybridization Detergent: Refers to a constituent of a primary prehybridization solution. Exemplary
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first primary prehybridization detergents include a product comprising -octylphenoxypolyethoxyethanol as obtained from Sigma-

Aldrich, Inc., St. Louis, Mo., having Product No. 21123, and sold under the trademark TRITON®X—100, a registered trademark of
Union Carbide Corp.

[0038] First Wash Detergent: Refers to a constituent of wash solution. Exemplary first wash detergents include nonionic

detergents that comprise octylphenol ethylene oxide condensate, such as TRITON®X-100.

[0039] Hapten: Amolecule, typically a small molecule that can combine specifically with an antibody, but typically is substantially
incapable of being immunogenic except in combination with a carrier molecule.

[0040] Hybridization Solution: An aqueous solution useful for hybridizing a nucleic acid probe to a target nucleic acid.
"Hybridization solution" includes "in situ hybridization solution" and "microarray hybridization solution."

[0041] Immune Response: A response of a cell of the immune system, such as a B-cell, T-cell, macrophage or
polymorphonucleocyte, to a stimulus. An immune response can include any cell of the body involved in a host defense response,
for example, an epithelial cell that secretes interferon or a cytokine. An immune response includes, but is not limited to, an innate
immune response or inflammation.

[0042] In situ Hybridization Detergent: A constituent of in situ hybridization solution. Exemplary embodiments of in situ
hybridization detergents include (A) nonionic detergents that comprise polyoxyethylene(23) lauryl ether, having a molecular
formula of Cq2 Hos5(OCHoCH2)nOH, where n is about 23 as obtained from Sigma-Aldrich, Inc., St. Louis, Mo., Product No. 858366,

sold under the trademark BRIJ®35.

[0043] In situ Hybridization Solution: An aqueous solution useful for hybridizing a probe to a target nucleic acid for in situ
hybridization processes. Exemplary embodiments of in situ hybridization solutions include SSPE, dextran sulfate sodium salt,
average molecular weight 10,000, formamide, and nonionic detergents, such as an "in situ hybridization detergent." More
particular embodiments of in situ hybridization solutions include (A) 1X-5X SSPE, 10-50% dextran sulfate sodium salt, average
molecular weight 10,000, 50-80% formamide, and 0.01-1% in situ hybridization detergent, and (B) 2X SSPE, 20% dextran sulfate
sodium salt, average molecular weight 10,000, 80% formamide, and 0.05% in situ hybridization detergent, referred to as
"RIBOHYBE™." RIBOHYBE™ is disclosed in U.S. Patent No. 6,656,685, which is incorporated herein by reference.

[0044] Isolated: An "isolated" microorganism (such as a virus, bacterium, fungus, or protozoan) has been substantially
separated or purified away from microorganisms of different types, strains, or species. Microorganisms can be isolated by a
variety of techniques, including serial dilution and culturing. An "isolated" biological component (such as a nucleic acid molecule,
protein or organelle) has been substantially separated or purified away from other biological components in the cell of the
organism in which the component naturally occurs, such as other chromosomal and extra-chromosomal DNA and RNA, proteins,
and organelles.

[0045] Mammal: This term includes both human and non-human mammals. Similarly, the term "subject" includes both human
and veterinary subjects.

[0046] Microarray Hybridization Solution: An aqueous solution useful for hybridizing a probe to a target nucleic acid on a
microarray. Exemplary embodiments of microarray hybridization solutions include SSPE, dextran sulfate sodium salt, average
molecular weight 10,000, and formamide. A particular embodiment of a microarray hybridization solution comprises 6X SSPE, 20%
dextran sulfate sodium salt, average molecular weight 10,000, and 10% formamide, and is referred to as "CHIPHYBE™" as
disclosed in U.S. Patent No. 6,656,685, incorporated herein by reference.

[0047] Microarray Cleaning Solution: A solution useful for removing LIQUID COVERSLP™ (see, e.g., U.S. Patent Nos.
5,225,325 and 5,418,138, each of which is incorporated herein by reference) from a microarray following the hybridization and
washing steps of microarray hybridization methods, thereby reducing the background signal observed upon analysis of the
microarray. Microarray cleaning solution comprises "microarray cleaning detergent” diluted in water, preferably deionized water. A
particular embodiment of a microarray cleaning solution comprises 0.1-5% microarray cleaning detergent, even more typically 1%
microarray cleaning detergent, and is referred to as "CHIPCLEAN™."

[0048] Microarray Cleaning Detergent: A constituent of microarray cleaning solution and refers to any detergent that
effectively removes LIQUID COVERSLIP™, or compounds or compositions having similar function, from a microarray. Microarray
cleaning detergents typically comprise biodegradable anionic and nonionic surfactants and no phosphate. An exemplary
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microarray cleaning detergent is a product manufactured by Procter & Gamble, Inc., Cincinnati, Ohio, 45202, as disclosed in U.S.
Patent Nos. 5,990,065 and 6,069,122 (both of which are incorporated herein by reference), and sold under the trademark
DAWN™  a registered trademark of Procter & Gamble, Inc. LIQUID COVERSLIP™ refers to compositions comprising paraffin
(Norpar 15) and Oil Red O.

[0049] Molecule of Interest or Target: A molecule for which the presence, location and/or concentration is to be determined.
Examples of molecules of interest include proteins and nucleic acid sequences tagged with haptens.

[0050] Monoclonal Antibody: An antibody produced by a single clone of B-lymphocytes or by a cell into which the light and
heavy chain genes of a single antibody have been transfected.

[0051] Multiplex, -ed, -ing: Detection of multiple targets in a sample substantially simultaneously, or sequentially, as desired,
using plural different conjugates. Multiplexing can include identifying and/or quantifying nucleic acids generally, DNA, RNA,
peptides, proteins, both individually and in any and all combinations. Multiplexing also can include detecting two or more of a
gene, a messenger and a protein in a cell in its anatomic context.

[0052] Nanoparticle: A particle having at least one dimension, such as a diameter, of less than about 100 nanometers. Suitable
nanoparticles can be used for various purposes, including visualization and controlling and/or modifying thermal properties, such
as heat transfer, of a composition. For instance, nanoparticles can control and/or modify the thermal properties of a composition
by modifying properties, e.g., surface tension, of fluids as they interact with a surface.

[0053] Nanosolution: A nanosolution is any solution useful for practicing a histochemical process having at least one
nanoparticle, and potentially plural different nanoparticles, in an amount effective to reduce or eliminate anomalous staining
results, such as spots. An effective amount may vary but for working embodiments typically is from greater than zero to at least
about 25 parts per million.

[0054] Prehybridization Solution: A solution applied to tissue samples prior to the hybridization step in automated in situ
hybridization processes. "Prehybridization solution" includes "primary prehybridization solution" and "secondary prehybridization
solution.

[0055] Primary Prehybridization Solution: An aqueous solution useful for treating tissue samples prior to hybridization,
including for fixing samples after deparaffinization. Exemplary embodiments include (A) an aqueous solution comprising sodium
chloride, sodium phosphate dibasic, sodium phosphate monobasic, EDTA, "first primary prehybridization detergent," "second
primary prehybridization detergent," and formalin; (B) a solution comprising 0.15-1.5 M sodium chloride, 8-80 mM sodium
phosphate dibasic, 2-20 mM sodium phosphate monobasic, 1-10 mM EDTA, 0.0125-0.125% first primary prehybridization
detergent, 0.00375-0.0375% second primary prehybridization detergent, and 10-40% formalin; and (C) 0.3 M sodium chloride, 16
mM sodium phosphate dibasic, 4 mM sodium phosphate monobasic, 2 mM EDTA, 0.025% first primary prehybridization detergent,
0.0075% second primary prehybridization detergent, and 30% formalin, referred to as "RIBOPREP™".

[0056] Polypeptide: A polymer comprising amino acid residues joined by amide bonds. "Polypeptide” and "protein" encompass
any amino acid sequence and include modified sequences such as glycoproteins. The term "polypeptide” is specifically intended
to cover naturally occurring proteins, as well as those which are recombinantly or synthetically produced.

[0057] Post-Hybridization Fixing Solution: A solution useful for fixing samples after hybridization for in situ hybridization
processes. One embodiment of a post-hybridization fixing solution is RIBOFIX™, which is identical to RIBOPREP™.

[0058] Protein: A molecule, particularly a polypeptide, comprised of amino acids.

[0059] Residue: The term "residue" or "amino acid residue" includes reference to an amino acid that is incorporated into a
protein, polypeptide, or peptide.

[0060] Sample: A biological specimen containing a biological molecule, such as DNA, RNA (including mRNA), protein, or
combinations thereof, obtained from a subject. Examples include, but are not limited to, peripheral blood, urine, saliva, tissue
biopsy, surgical specimen, amniocentesis samples and autopsy material.

[0061] Second Primary Prehybridization Detergent: A constituent of primary prehybridization solution. Exemplary second
primary prehybridization detergents include (A) a nonionic detergent comprising polyoxyethylene (23) lauryl ether, having a
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molecular formula of C42Ho5(0OCHpCH2)Z,OH, where n is about 23, and (B) a product obtained from Sigma-Aldrich, Inc., St. Louis,
Mo., Product No. 858366, sold under the trademark BRI® 35, a registered trademark of IClI Americas, Inc.

[0062] Secondary Prehybridization Solution: A hydrochloric acid solution suitable as a secondary pretreatment reagent in in
situ hybridization protocols. Exemplary embodiments of secondary prehybridization solution comprise (A) 0.1-1 N HCI, and (B) a
0.3 N HCI composition referred to as RIBOCLEAR™.

[0063] Second Wash Detergent: A constituent of wash solution, such as BRIS® 35.

[0064] Spreading Enhancer Solution (SES): A solution useful for reducing non-specific hybridization and facilitating initial slide
surface coverage for automated microarray hybridization. Exemplary SESs comprise a buffer (e.g., SSPE) and a nonionic
detergent. Particular SES embodiments include (A) a composition comprising 4X-8X SSPE and 8-12% "spreading enhancer
detergent;" and (B) a composition comprising 6X SSPE and 10% spreading enhancer detergent, referred to as CHIPPREP™ 1.

[0065] Spreading Enhancer Detergent: A constituent of spreading enhancer solution, such as a detergent comprising
polyoxyethylene (20) sorbitan monolaurate. A particular embodiment of a spreading enhancer detergent is a product obtained

from Sigma-Aldrich, Inc., St. Louis, Mo., in 2000, Product No. 274348, sold under the trademark TWEEN®20.
[0066] SSC: A solution comprising sodium chloride and sodium citrate.

[0067] SSPE: Another constituent of in situ hybridization solution, and which is a common buffer used in many biochemical
methods. SSPE comprises 3 M NaCl, 40 mM sodium phosphate monobasic, 160 mM sodium phosphate dibasic, and 20 mM
EDTA.

[0068] Specific Binding Moiety: A member of a specific-binding pair. Specific binding pairs are pairs of molecules that are
characterized in that they bind each other to the substantial exclusion of binding to other molecules. Particular examples of
specific binding moieties include specific binding proteins (for example, antibodies, lectins, avidins such as streptavidins, and
protein A), nucleic acids sequences, and protein-nucleic acids.

[0069] Specific Hybridization: Refers to the formation of hybrids between a probe polynucleotide (e.g., a polynucleotide of the
invention which may include substitutions, deletion, and/or additions) and a specific target polynucleotide (e.g., an analyte
polynucleotide) wherein the probe preferentially hybridizes to the specific target polynucleotide and substantially does not
hybridize to polynucleotides consisting of sequences which are not substantially identical to the target polynucleotide.

[0070] Stain: Any biological or chemical entity which, when applied to targeted molecules in biological sample, renders the
molecules detectable under microscopic examination. Stains include, without limitation, detectable nucleic acid probes, antibodies,
dyes and other reagents which in combination or by themselves result in a colored end product (by bright field or fluorescence
detection methodologies).

[0071] Stringent Hybridization: Includes conditions that will typically include salt concentrations of less than about 1M, more
usually less than about 500 mM, and preferably less than about 200 mM. Hybridization temperatures can be as low as 5 °C, but
are typically greater than 22 °C, more typically greater than about 30 °C, and preferably in excess of about 37 °C.

[0072] Targeted Molecules: Detectable molecules found in cells including, without limitation, nucleic acids, proteins,
carbohydrates, lipids, and small molecules.

[0073] Tissue: Any collection of cells that can be mounted on a standard glass microscope slide including, without limitation,
sections of organs, tumors sections, bodily fluids, smears, frozen sections, cytology preps, and cell lines.

[0074] Treating or Treatment: Concerns applying a stain to a tissue as well as other processes associated with such
application including, without limitation, heating, cooling, washing, rinsing, drying, evaporation inhibition, deparaffinization, cell
conditioning, mixing, incubating, evaporation, and any and all combinations of such processes.

[0075] Wash Solution: An aqueous solution useful for washing samples after the hybridization step for in sifu hybridization and
microarray hybridization processes. Wash solution is useful for washing samples either when an RNA probe (riboprobe) or a DNA
probe (oligoprobe) is used. Exemplary embodiments of wash solution include (A) a composition comprising sodium chloride,
phosphate buffer, EDTA, and one or more nonionic detergents, (B) a composition comprising two nonionic detergents, a "first
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wash detergent" and "second wash detergent;" (C) a composition comprising 0.1-0.5 M sodium chloride, 5-30 mM sodium
phosphate dibasic, 1-10 mM sodium phosphate monobasic, 0.5-5 mM EDTA, 0.01-0.1% first wash detergent, and 0.0025-0.025%
second wash detergent; and (D) a composition comprising 0.3 M sodium chloride, 16 mM sodium phosphate dibasic, 4 mM
sodium phosphate monobasic, 2 mM EDTA, 0.025% first wash detergent, and 0.0075% second wash detergent, referred to as
RIBOWASH™.

[0076] 10XSSC: A 10 molar concentration of sodium chloride/sodium citrate solution, comprising deionized water as needed to
make a liter solution, 87.66 grams NaCl, 44.12 grams citric acid trisodium salt, adjusted to pH 7.0 with HCl or NaOH, as
appropriate. 0.5 ml ProClin 300 is added as preservative.

Il. Automated Histochemical Sample Treatment

[0077] Ventana Medical Systems, Inc., is a world leading authority in compositions and methods for performing histochemical
analyses, as well as automated apparatuses therefore, including the commercially available Benchmark, Benchmark XT,
Discovery, Discovery XT and Sympony apparatuses. Various aspects of automated molecular pathology apparatuses, methods
for their use and compositions used for such methods, are described in U.S. Patent Nos. 6,045,759, 6,296,809, 6,544,798,
6,582,962, 6,855,552, 6,855,559, 6,933,117, 7,067,325, 7,270,785. Abrief discussion of such apparatuses and methods for their
use is provided below.

[0078] Automated apparatuses are designed to automatically stain or otherwise treat tissue mounted on microscope slides with
an appropriate reagent, reagents, or compositions thereof, in a desired sequence, for a particular time and at a temperature
effective to provide the desired result. Stained tissue sections are then viewed under a microscope by a medical practitioner.
Automated apparatuses also typically include other components, such as a host computer, a monitor, an input device, such as a
keyboard and mouse, bulk fluid containers, at least one waste container and related equipment. Additional staining modules or
other instruments may be added to form a network.

[0079] One exemplary configuration of an auatomated apparatus is generally described in U.S. Patent No. 6,045,759, as well as
in the Ventana NexES User's Guide available from Ventana Medical Systems, Inc. (Tucson, Ariz.). The apparatus is a
microprocessor-controlled staining instrument. A slide carousel supporting radially positioned glass slides is revolved by a stepper
motor to place each slide under one of a series of reagent dispensers. The apparatus controls reagent dispensing, washing,
mixing, and heating. The slide carousel may include a plurality of thermal platforms that are mounted radially about the perimeter
of a carousel upon which standard glass slides with tissue samples may be placed. A circuit board is also mounted to the slide
carousel to monitor the sensors and to control the heaters. For certain disclosed embodiments the slide heating system rapidly
heats the useful area of the slide to about 95 °C in under two minutes. A processor controls the temperature of the slides by
modifying the heat to the slides in order for the slides' temperature to be at the target temperature. If the temperature of the slide
is less than the target

[0080] temperature, a slide heater is activated. If the temperature of the slide is greater than the target temperature, a cooler is
activated.

[0081] Areagent carousel includes reagent dispensers for dispensing reagents onto slides. Reagents may include any chemical
or biological material conventionally applied to slides including nucleic acid probes or primers, polymerase, primary and
secondary antibodies, digestion enzymes, pre-fixatives, post-fixatives, readout chemistry, and counterstains. For each slide
processed by the apparatus, a reagent or reagents is applied and then incubated for a precise time period in a temperature-
controlled environment. After the appropriate incubation period, the reagent is washed off the slide using wash dispense nozzes.
Remaining wash buffer volume is adjusted using a volume adjust nozze. Coverslip™ solution is applied to inhibit evaporation
using a dispense nozzde. These steps are repeated as the carousel rotates until a desired protocol is completed.

[0082] Automated histochemical apparatuses may be used to performin situ hybridization (ISH),in situ PCR,
immunohistochemistry (IHC), other chemical (non-biological) tissue staining techniques, etc. Many of the process steps must be
carefully temperature controlled for a precise period of time. Different specimens may require different temperatures depending
on the process being used, how the tissue was prepared and fixed, etc. For example, heating the tissue in an appropriate
aqueous solution improves the accessibility of the target molecule to the stain (e.g., protein, nucleic acid, carbohydrate, lipid, or
small molecule). For example, citrate buffer is a suitable conditioning solution for: DNA, at a temperature of up to about 95 °C; for
protein targets at a temperature up to about 100 °C, for about 42 minutes; and for RNA targets at a temperature up to about 75
°C for about one hour. Many alternative cell conditioning reagents or compositions, in addition to citrate buffer, may be used,
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including those described specifically herein as well as the definition section.

lll. Process Solutions Comprising Nanoparticles

[0083] Recently, anomalous staining results, particularly spots, were observed when certain histochemical process steps were
performed using automated histochemical process apparatuses, as exemplified by cell conditioning at a temperature greater than
ambient, without using solutions comprising nanoparticles. See, for example, FIG. 1, which is a photograph of stained bovine brain
tissue illustrating the presence of spots. FIG. 2 also illustrates the production of spots when human placenta is stained.
Accordingly, disclosed embodiments of the present invention concern embodiments of a method for making and using
histochemical nanosolutions to address the production of undesired spotting. For example, disclosed embodiments concern any
process solution used during a staining process, in situ hybridization (ISH), in situ PCR, immunohistochemistry (IHC), etc., as well
as a variety of chemical (non-biological) tissue staining techniques, to which a nanoparticle, or nanoparticles, is added to reduce
or eliminate spots. Histochemical nanosolutions are even more particularly used in process steps, particularly automated
processes, that are practiced at temperatures greater than ambient, and more typically at temperature of from about 60 °C to
about 101 °C. Reagents or compositions used for histochemical processes can be aqueous or organic suspensions or solutions,
but most typically are aqueous solutions of a single reagent or multiple reagents.

[0084] Adding nanoparticles to a fluid substantially improves the fluid's capability to transfer heat. See, for example, |.C. Bang et
al., "Boiling Heat Transfer Performance and Phenomena of Al203-Water Nano-fluids from a Plain Surface in a Pool," Int. J. Heat
Mass Transfer 48, pp. 2407-2419 (2005). Using histochemical process solutions that include nanoparticles substantially
eliminates the occurrence of spots. See FIG. 3. In the method of the present invention nanoparticles can be added to various
additives, buffers, reagents, cell conditioners, etc. to enhance the ability of such materials for use in histochemical analyses.
Exemplary process solutions, and exemplary suitable nanoparticles useful for making histochemical nanosolutions, are discussed
in more detail below.

A. Cell Conditioning Compositions

[0085] For DNA targets a cell conditioning solution may be a nanosolution of EDTA comprising from greater than 0 to about 25
ppm of a suitable nanoparticle. Such solutions are typically used at a common temperature setting of about 95 °C for an effective
period of time, such as from about 2 to about 90 minutes.

[0086] The reagents used for cell conditioning can be the same as those for exposing the embedded biological sample. For
example, for DNA targets, another example of a cell conditioning solution may be a nanosolution of SSC comprising from greater
than 0 to about 25 ppm of a suitable nanoparticle. Such compositions typically are used at a common temperature of about 95 °C
for a duration ranging from about 2 to about 90 minutes. As yet another option, for DNA targets the cell conditioning solution may
be a nanosolution of sodium citrate comprising from greater than 0 to about 25 ppm of a suitable nanoparticle. Such compositions
typically are used at a common temperature of about 90 °C for a duration ranging from about 2 to about 90 minutes.

[0087] For RNA targets, a suitable cell conditioning solution may be a nanosolution of SSC comprising from greater than 0 to
about 25 ppm of a suitable nanoparticle. Such solutions typically are used at a common temperature of about 75 °C for an
effective period of time of from about 2 to about 90 minutes.

[0088] For protein targets, a suitable cell conditioning solution is a nanosolution of boric acid buffer comprising from greater than
0 to about 25 ppm of a suitable nanoparticle. Such solutions typically are used at a common temperature setting of greater than
about 100 °C for an effective period of time, such as from about 2 to about 90 minutes. Another example of a cell conditioning
solution for protein targets is a nanosolution of phosphate buffer comprising from greater than 0 to about 25 ppm of a suitable
nanoparticle. Such compositions typically are used at a common temperature setting in excess of 100 °C for an effective period of
time such as from about 2 to about 90 minutes. As yet another option for protein targets, a cell conditioning solution may be a
nanosolution of urea comprising from greater than 0 to about 25 ppm of a suitable nanoparticle. Such compositions typically are
used at a common temperature setting of greater than 100 °C for an effective period ranging from about 2 to about 90 minutes.

[0089] For histochemical reactions, such as a Hematoxylin and Eosin (H&E) stain, a cell conditioning nanosolution may be
treated de-ionized water comprising from greater than 0 to about 25 ppm of a suitable nanoparticle. Such solutions typically are
used at a temperature of from about 60 °C to about 80 °C for an effective period of time of from about 2 to about 90 minutes.
Sodium dodecyl sulfate (SDS) and/or ethylene glycol also may be added to the conditioning solution.
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[0090] For histochemical reactions, such as a Trichrome stain, a cell conditioning nanosolution may be Bouins fixative [750 ml
picric acid, saturated aqueous solution, 250 ml 37-40% formalin (formaldehyde), 50 ml glacial acetic acid] comprising from greater
than 0 to about 25 ppm of a suitable nanoparticle. Such compositions are used at a temperature of from about 60 °C to about 80
°C for an effective period of time of from about 2 to about 30 minutes. As another option for histochemical reactions, such as an
Acid Fast Bacilli (AFB) stain, a cell conditioning nanosolution may be peanut oil comprising from greater than 0 to about 25 ppm
of a suitable nanoparticle and a common temperature range is from about 60 °C to about 70 °C.

[0091] For whole cells, a cell conditioning solution may be a nanosolution of a lower (10 carbon atoms or fewer) alkyl alcohol,
such as methanol. Such compositions are used at ambient conditions for an effective period ranging from about 4 to about 10
minutes.

[0092] For all aqueous-based compositions disclosed herein, such compositions also can include, either as a replacement for
water, or as an additive in addition to water, an alcohol, glycol or polyglycol. For example, such solutions can include ethylene
glycol as a replacement for or in addition to the water used to formulate such compositions.

B. Exemplary Working Embodiments of Process Compositions Used with Automated Histoche mical Apparatuses

[0093] One disclosed embodiment of a cell conditioner (cell conditioning solution 1 or CC1) is a composition comprising Tris
borate-ethylene diamine tetraacetic acid (EDTA) buffer, at a pH of about 8. CC1 can be formulated as a nanosolution by adding
an effective amount, e.g. greater than 0 to at least about 25 parts per million, of at least one nanoparticle to the composition.

[0094] A second disclosed embodiment of a cell conditioner (cell conditioning solution 2 or CC2) comprises about 10 mM citrate
buffer at about pH 8, about 5% ethylene glycol, about 1 mM sodium metabisulfite (Morphosave™, Ventana Medical Systems, Inc.,
Tucson, Ariz; U.S. Patent No. 5,432,056) and about 0.3% sodium dodecyl sulfate (SDS). The concentration of citrate may range
from about 5 mM to about 50 mM. The pH of the buffer may range from about 4 to about 8. The concentration of ethylene glycol
may range from about 1% to about 10%. The concentration of sodium metabisulfite may range from about 0.1 mM to about 10
mM, preferably from about 0.5 mM to about 1.5 mM. The concentration of SDS may range from about 0.1% to about 1%,
preferably from about 0.25% to about 0.5%. CC2 can be formulated as a nanosolution by adding an effective amount, e.g.
greater than 0 to at least about 25 parts per million, of at least one nanoparticle to the composition.

[0095] Additional exemplary histochemical nanosolutions are provided below.

Table 1
EZ Prep Nanosolution
Component Amount
Deionized Water as requiredto1 L
Triton® X-100 (Sigma) 10mi
ProClin® 300 (Sigma) 0.5ml
Nanoparticle 0-25 parts per million

[0096] Triton® X-100 is polyethylene glycol fert-octylphenyl ether, having a molecular formula of {-Oct-CgHg-(OCHoCHp),OH, x=

9-10. ProClin® 300 is a composition available from Sigma-Aldrich comprising 2.3% 5-chloro-2-methyl-4-isothiazolin-3-one, 0.70 %
2-methyl-4-isothiazolin-3-one, 2-3% of an alkyl carboxylate and a 93-95% of a modified glycol.

Table 2
CC Plus Nanosolution
Component Amount
Deionized Water 1000 mi
Tris Base (VWR) 1.211 g (10 mM)
Boric Acid (Sigma) 0.372 g (6 mM)
EDTA Disodium Salt Dihydrate (Sigma) 0.46 g (1.25 MM EDTA)

11
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CC Plus Nanosolution

Component

Amount

ProClin® 300 (Sigma)

0.50 ml (0.05%)

Nanoparticle 0-25 parts per million
Table 3
RiboCC Nanosolution
Component Amount
Deionized Water 1000 ml

Sodium Citrate dihydrate (Sigma)

2419 (8.2mM)

Citric Acid monohydrate (Sigma)

0.38 g (1.8 mM)

Tween® 20 (Sigma)

1 ml (0.1%)

ProClin® 300 (Sigma)

0.50 ml (0.05%)

Nanoparticle 0-25 parts per million
Tween® 20 is polyoxyethylenesorbitan monolaurate.
Table 4
RiboCC Plus Nanosolution
Component Amount
Deionized Water 1000 mi

Sodium Citrate dihydrate (Sigma)

2419 (8.2mM)

Citric Acid monohydrate (Sigma)

0.38 g (1.8 mM)

ProClin® 300 (Sigma)

0.50 ml (0.05%)

Nanoparticle

0-25 parts per million

C. Nanoparticles

[0097] The nanoparticles used in the method of the present invention are alumina (AlpO3), silica (SiO2), titania (TiO2)

nanoparticles, and combinations thereof. Currently preferred nanoparticles, based on availability, cost and spot reduction, are
silica nanoparticles.

[0098] The nanoparticles mentioned are added to various compositions useful for performing histochemical analyses, such as
cell conditioning compositions, at suitable concentrations for performing such analyses. In the method of the invention a
nanoparticle, or combinations of nanoparticles, are added to such compositions at a concentration of greater than zero to at least
about 25 ppm, more typically from about 2 ppm to about 20 ppm, and even more typically from about 2.5 ppm to about 15 ppm. A
person of ordinary skill in the art will appreciate that these concentrations reduce or substantially eliminate the average number of
staining spots that occur relative to compositions that do not include the nanoparticle or nanoparticles.

IV. Example

[0099] The following example is provided to illustrate particular features of certain working embodiments.

Example 1

[0100] Tissue slides of cow brain (30 slides) were prepared. In general, tissue samples were fixed in formalin, embedded in
paraffin, gross cut into approximately one inch cubes, sliced into 8 um sections, and placed onto glass slides. A Benchmark, or
Benchmark XT, instrument was used to further process the slides. The slide-mounted tissue samples were deparaffinized using
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EZ Prep solution, followed by cell conditioning with a cell conditioning solution as indicated in below in Table 5. Histochemical
analysis was then performed. For each of various reagent compositions tested, a first group of slides was prepared using a cell
conditioning composition, such as CC1, but without the addition of nanoparticles to establish a control for the average number of
spots per slide, and the standard deviation thereof. Thereafter, various nanosolutions, as indicated below in Table 5, were used
to perform the histochemical analyses. The results of these tests are summarized below in Table 5.

Table 5
SPOT TESTRESULTS
Composition Average Total Spots Standard Deviation of Total Spots

1. CC1 (lot 540818) 12.7 64

2.CC1 (lot 540818) + 2.5 mg/L TiOg 9.6 5.1

3. CC1 (lot 540818) + 2.5 mg/L AlpO3 3.0 1.7

4.CC1 (lot 537661) 131 4.7

5. CC1 (lot 537661) + 15mg/L Al,O3 1.3 1.3

6. CC1 and new tissue block 84 4.0

7. CC1 and new tissue block + 5 mg/L AloO3 0.6 0.5

8. CC1 and new tissue block + 10 mg/L AloO3 1.2 0.8

9. CC1 and new tissue block + 5 mg/L TiO2 4.2 2.7

9. CC1 and new tissue block + 10 mg/L TiO2 3.0 2.3

10. CC1 and new tissue block + 2.5 mg/L SiOg 3.0 1.8

11. CC1 and new tissue block + 5 mg/L SiO9 27 24

12. CC1 and new tissue block + 10 mg/L SiOy 2.1 2.1

13. CC1 and new tissue block + 15 mg/L SiOo 18 2.0

14. CC1 and new tissue block + 15 mg/L TiOy 2.0 2.1

15. 10 mg/L SiO» with antibody at 1:400 1.1 1.1

16. Baseline antibody? at 1:400 2.0 1.6

17. Baseline antibody at 1:100 NA NA

18. Baseline antibody at 1:400 0.9 1.0

19. Baseline antibody at 1:100 26 2.3

20. Baseline antibody at 1:100 NA NA

21. Baseline antibody at 1:100 3.2 3.1

22. CC1 + antibody at 1:100 1.3 1.9

23. CC1 + antibody at 1:400 0.3 0.7

22. CC Plus + antibody at 1:100 + 10 ppm TiO2 0.8 1.0

23. CC Plus + antibody at 1:400 + 10 ppm TiO» 0.0 0.0

1"New tissue block": For the test results reported, hundreds of slides were required to replicate (from about 15 to
about 30 trials/condition) different conditions tested, This required using different, i.e. new, tissue blocks.

2"Baseline antibody": Only one antibody (ubiquitin) was used. The antibody was used at two dilutions, 1:100 and
1:400, with 1:400 the likely dilution used for commercial embodiments. The 1:100 dilutions was used as a "worst
case scenario" to deliberately over-stain, making spots easier to identify. "Baseline antibody" refers to the "new
tissue block". Each new tissue block was stained with each of the two dilutions of antibody, using the standard
staining conditions. After that, each new condition was compared to that baseline run for the tissue block. The data
provided by Table 5 clearly establishes that using nanosolutions for histochemical analyses substantially decreases
the average number of spots per slide.
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Patentkrav

1. Fremgangsmade til forarbejdning af en biologisk prgve, omfattende:
tilvejebringelse af en biologisk prgve;

anvende en vandig histokemisk forarbejdningssammensatning til prgven,
idet sammensaetningen omfatter fra mere end nul til 25 dele pr. million af
mindst én nanopartikel valgt fra aluminiumoxid (Al203), siliciumoxid (SiO2),
titaniumoxid (TiO2), eller kombinationer deraf, i en maengde der er effektiv
til at reducere gennemsnitsantallet af omrader af reduceret

farvningsintensitet pr. objektglas; farve den biologiske prgve, og

udfgre mindst ét yderligere histokemisk trin pa prgven.

2. Fremgangsmaden ifglge krav 1, hvor udfgrelsen af en histokemisk
forarbejdning omfatter udfgrelse af cellekonditionering p& prgven under

anvendelse af en cellekonditioneringssammensastning.

3. Fremgangsmaden ifglge krav 1, hvor den biologiske prgve og den histokemiske

forarbejdningssammensaetning opvarmes til en temperatur pa fra 60°C til 101°C.

4. Fremgangsmaden ifglge krav 1, hvor sammensaetningen har en

nanopartikelkoncentration pa fra 2 dele pr. million til 20 dele pr. million.

5. Fremgangsmaden ifglge krav 1 hvor sammensaetningen har en
nanopartikelkoncentration pa fra 2,5 dele pr. million til 15 dele pr. million.

6. Anvendelse af en vandig sammensaetning omfattende mere end nul og mindre
end 25 dele pr. million af mindst én nanopartikel valgt fra aluminiumoxid (Al.03),
siliciumoxid (SiO2), titaniumoxid (TiO2), og kombinationer deraf, til at udfgre en
histokemisk forarbejdning omfattende et farvningstrin for at reducere

gennemsnitsantallet af omréder af reduceret farvningsintensitet pr. objektglas.
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7. Anvendelse ifglge krav 6, hvor sammensaetningen omfatter et

cellekonditioneringsmiddel.

8. Anvendelse ifglge krav 7, hvor den histokemiske forarbejdning udfgres pa en
biologisk prgve omfattende en nukleinsyre, og hvor den cellekonditionerende
sammensatning omfatter en oplgsning af EDTA, SSC, citronsyre, eller en

kombination deraf.

9. Anvendelse ifglge krav 8, hvor nukleinsyren er DNA og den

cellekonditionerende sammensaetning omfatter EDTA.

10. Anvendelse ifglge krav 8, hvor nukleinsyren er RNA og den
cellekonditionerende prgve omfatter SSC.

11. Anvendelse ifglge krav 7, hvor den histokemiske forarbejdning udfgres pa en
biologisk prgve omfattende et protein og den cellekonditionerende
sammensatning omfatter en phosphatbuffer, en borsyrebufferoplgsning, urinstof,

eller en kombination deraf.

12. Anvendelse ifglge krav 6, hvor sammensastningen omfatter Tris borat-
ethylendiamin-tetraeddikesyre (EDTA)-buffer, ved en pH pa ca. 8.
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FIG. 2
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FIG. 3
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