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(57) Abstract: A panel for monitoring levels of biomarkers, including an assay having at least one inflammation monitoring test,
at least one oxidative stress monitoring test, and at least one antioxidant activity monitoring test. A method of monitoring an indi-
vidual's health, by collecting a sample from the individual, applying the sample to an assay panel, performing at least one inflam-
mation monitoring test, at least one oxidative stress monitoring test, and at least one antioxidant activity monitoring test in the
panel, and determining levels of biomarkers related to inflammation, oxidative stress, and antioxidant activity and therefore pro-
viding information regarding the individual's relative health and/or risk of developing one or more diseases.
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WELLNESS PANEL

BACKGROUND OF THE INVENTION

1. TECHNICAL FIELD

[0001] The present invention relates to assays and panels for detection of
biomarkers, with the term “biomarker” referring to an analyte in a body fluid
that is associated with a physiological condition and/or the presence or risk of
contracting one or more diseases. In particular, the present invention relates

to non-invasive detection of biomarkers in urine.

2. BACKGROUND ART

[0002] It is well established in the scientific literature that certain physiological
conditions, including oxidative stress and/or chronic inflammation, play key
roles in several pathological disturbances such as atherosclerosis, obesity,
diabetes, neurodegenerative diseases and cancer. Diet, lifestyle, exercise, as
well as certain drugs have anti-inflammatory and/or anti-oxidant activity.
Indeed, the market for antioxidants alone runs to billions of dollars per year.
Many biomarkers for inflammation, oxidative stress, and anti-oxidant activity
have been reported in the literature.

[0003] In contrast to the assessment of wellness or relative health, or for the
assessment of the risk of development of disease(s), traditional tests are
designed and employed to diagnose specific diseases, with an increasing
emphasis on early diagnosis. Some available tests do analyze for some

substances, such as cholesterol, lipoproteins, and CRP (c-reactive protein),
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albumin/creatinine ratio, and some other “risk factors” for specific diseases,
e.g. cardiovascular disease. But, the disease-specific application of these few
pre-symptomatic tests is still consistent with traditional medicine’s focus on
biomarkers for the diagnosis of specific disease

[0004] For example, although chronic inflammation is associated with a
significant increase in the risk for certain cancers, and regular use of drugs or
dietary agents with anti-inflammatory activity have been proven to reduce the
risk for such cancers, traditional clinical laboratories and clinicians do not
monitor biomarkers for inflammation as risk factors for cancer.

[0005] Some “esoteric laboratories” offer a large number of tests such as
cytokine assays, mostly using blood samples, to test for many reported
biomarkers associated with disease(s) or disease risk. A few internet-based
companies offer products that are purported to provide for the qualitative
determination of oxidative stress biomarkers such as TBARS (thiobarbituric
acid reactive substances) or other tests for biomarkers associated with
oxidative stress (e.g. isoprostanes) in urine.

[0006] However, with the exception of the disease-specific (almost
exclusively related to cardiovascular disease) application of the few examples
cited above, at present none are readily available to individuals seeking to
determine how healthy (low inflammation, low oxidative stress, high
antioxidant activity) they are. As a specific example, the currently available
CRP test only interprets the level of CRP as a marker for cardiovascular risk.
[0007] A few companies offer a wide range of exotic tests for human
physiological biomarkers. For example, Genova Diagnostics offers an
inflammation panel comprised of 3 inflammatory biomarkers (hsCRP,

2.
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homocysteine and fibrinogen) in a blood sample, and an Oxidative Stress 2.0
blood test panel comprised of 10 biomarkers, one of which is lipid
hydroperoxides. However, typically these tests are run either individually or in
panels on blood samples and almost always require the samples be sent to a
core laboratory. The latter requirement introduces several undesirable
characteristics, including: the time, effort and cost of collection and transport
of the specimens, the significant potential for ex vivo changes in the level(s)
of the analytes that may arise either from the decomposition of an analyte or
the artifactual generation of additional analyte from precursors in a sample.
Such artifactual ex vivo changes in the levels of analytes are particularly well
known in the case of oxidative stress biomarkers, but can also occur for
inflammatory biomarkers in blood or urine specimens. For example,
isoprostanes, which are well-studied biomarkers of oxidative stress, are
rapidly generated ex vivo by the action of reactive oxygen species on
arachidonic acid present in blood samples; and the level of protein in a urine
sample may artifactually increase within hours at room temperature due to
bacterial growth.

[0008] For example, U.S. Patent No. 6,953,666 to Kinkade, Jr., et al.
discloses methods and compositions for detecting the presence of oxidized
derivatives of amino acids in proteins as biomarkers of oxidative stress. In
principle, the biomarker can be any amino acid that has undergone oxidation
(or other modification, e.g. dityrosine, nitrotyrosine which is produced by the
reaction of tyrosine with peroxynitrite, or chloro-tyrosine, which is produced by
the action of myeloperoxidase and is an inflammatory biomarker). Emphasis
in Kinkade, Jr., et al. is given to oxidized sulfur- or selenium-containing amino
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acids (SSAA). Oxidized SSAA are amino acids in which the sulfur or selenium
moiety has been oxidized to some oxidation state. Oxidized SSAA include,
but are not limited to, cysteine, cystine, methionine, selenomethionine,
selenocystine and selenocysteine in their various possible oxidation states.
Typically, an ELISA assay is provided for quantification of these biomarkers.
[0009] U.S. Patent No. 6,852,541 to Obayan, et al. discloses an assay for
testing oxidative stress of a subject by measurement of oxidants in biological
fluids such as urine, plasma, bioreactor medium and respiratory aspirants.
There is provided a method of determining oxidative stress in a mammalian
subject. The method comprises: obtaining a sample of a biological fluid from
the subject; mixing the biological fluid with a ferrous reaction reagent;
incubating the biological fluid and the reaction reagent; and detecting a
colored reaction product. There is further provided a ferrous reaction reagent
suitable for use in assaying oxidative stress, said reaction reagent comprising
2-deoxyglucose, TBA, EDTA, and ferrous sulfate, and being substantially free
of ascorbic acid.

[00010] U.S. Patent No. 7,288,374 to Pincemail, et al. discloses a process
for detecting oxidative stress in a sample and to a kit for this implementation.
According to one embodiment, the Pincemail, et al. invention provides a
method for the detection of oxidative stress in an individual carrying a risk
factor for oxidative stress comprising determining the risk factor for oxidative
stress of said individual; selecting at least two oxidative stress markers being
increased or decreased for said risk factor relative to healthy individuals; and
measuring the amount of said at least two oxidative stress markers in a
sample obtained from said individual. Oxidative stress markers in the

-4-



WO 2012/018535 PCT/US2011/044786

invention of Pincemail, et al. are detected from whole blood samples or
samples containing components thereof.

[00011] U.S. Patent No. 5,858,696 to Roberts, Il et al. discloses a method of
assessing oxidative stress in vivo by quantification of prostaglandin Fy-like
compounds and their metabolites produced by a non-cyclooxygenase free
radical catalyzed mechanism.

[00012] U.S. Patent No. 5,912,179 to Alvarez, et al. discloses systems and
methods for material analysis in which an organic sample (e.g., a foodstuff,
tissue sample or petroleum product) is illuminated at a plurality of discrete
wavelengths that are absorbed by fatty acid and fatty acid oxidation products
in the sample. Measurements of the intensity of reflected or absorbed light at
such wavelengths are taken, and an analysis of absorbance ratios for various
wavelengths is performed. Changes in the reflection ratios are correlated with
the oxidative state of fatty acids present in the material.

[00013] U.S. Patent Nos. 6,096,556 and 6,133,039 disclose a non-invasive
method for the determination of oxidative stress in a patient by urinalysis. The
method comprises quantifying the level of 0,0'-dityrosine in a sample of the
urine of the patient and comparing with the corresponding level of the
compound in a normal or control sample, whereby a substantially elevated
level of said 0,0'-dityrosine is indicative of oxidative stress in the patient.
[00014] U.S. Patent No. 6,541,265 to Leeuwenburgh discloses methods and
systems for testing a substance for inflammatory or oxidant properties under
acute inflammatory conditions characterized by increased levels of redox-
active metal ions. The method includes the steps of applying an eccentric
exercise stimulus to a subject, thereby inducing a muscle injury; administering
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a substance of interest to the subject; measuring one or more biological
markers of inflammation, oxidative stress, and muscle damage, or
combinations thereof, within the subject; and correlating the measured value
of the biological marker(s) with the inflammatory or oxidative properties of the
substance administered. The systems of the subject invention include means
for obtaining a biological sample from a subject, means for applying eccentric
exercise stimulus to the subject; means for measuring the amount of the
biological marker(s) within the biological sample; and means for correlating
the measured amounts of the biological marker(s) with the inflammatory or
oxidant properties of the substance administered.

[00015] U.S. Patent No. 6,569,683 to Ochi, et al. discloses a diagnostic plot
derived from the measurement of 82 assays that characterize two key
parameters that significantly contribute to an individual's health status. These
two parameters are oxidative stress profile (OSP) and antioxidant profile.
Each of the 82 assays is complimentary with other assays of the profile, thus
providing either confirmation information or the synthesis of new information.
The diagnostic plot, developed to interpret the assay data, which provides
information about oxidative damage and antioxidant protection, consists of
four quadrants, each with noticeable characteristics. By visually assessing the
position of a patient's OSP status, in comparison to reference OSP values in
the four quadrants constituting the diagnostic plot, physicians and other
health care professionals can provide sound advice to their patients regarding
dietary and life style changes one need to adhere for prevention of oxidative
stress-related diseases as well as postponing premature aging processes.
[00016] Vassalle et al. (Vassalle C, Pratali L, Boni C, Mercuri A, Ndreu R. An
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oxidative stress score as a combined measure of the pro-oxidant and anti-
oxidant counterparts in patients with coronary artery disease. :lin Bicchem.
41:1162-7 (2008)) have report an “oxidative stress index” in which tests for
both the oxidative damage and antioxidant components of a blood sample are
performed and the Oxidative-INDEX is computed based on a formula
employing both components.

[00017] U.S. Patent Application Publication No. 2007/0054347 to Rosendahl,
et al. discloses an optical analyzer for measuring an oxidative stress
component in a patient, having a light source and a light detector used for
measuring an optical property of a medium and generating optical
measurement data. A processor analyzes the optical measurement data and
generates a value for one or more oxidative stress component in the form of a
redox signature for the patient. Probability data of the presence of an
oxidative stress dependent disease can be calculated. By observing at least
one additional clinical condition of the disease, a diagnosis using said at least
one additional condition and said redox signature can be obtained.

[00018] U.S. Patent Application Publication No. 2010/0267037 to Westbrook,
et al. discloses a method for detection of inflammatory disease in a subject
that comprises assaying a test sample of peripheral blood from the subject for
a marker of DNA damage. An elevated amount of the marker present in the
test sample compared to control sample and this is described to be indicative
of inflammatory disease activity, including sub-clinical inflammation. The
method can be adapted for quantitatively monitoring the efficacy of treatment
of inflammatory disease in a subject. Markers of DNA damage include single-
and/or double-stranded breaks in leukocytes, oxidative DNA damage in

-7-



WO 2012/018535 PCT/US2011/044786

leukocytes, or a marker of nitric oxide oxidative activity (protein nitrosylation in
leukocytes). The inflammatory disease can be inflammatory bowel disease
(ulcerative colitis or Crohn's disease). The invention is described as also
being useful for detection of other types of inflammatory disease, such as
non-immune intestinal inflammatory disease (diverticulitis,
pseudomembranous colitis), autoimmune diseases (rheumatoid arthritis,
lupus, multiple sclerosis, psoriasis, uveitis, vasculitis), or non-immune lung
diseases (asthma, chronic obstructive Ilung disease, and interstitial
pneumonitis).

[00019] The methods cited above typically require complex instrumentation
and technically skilled operator, so that they are expensive and not suitable
for widespread application. Further, as noted above, this typically requires
that samples be transported to specialized locations capable of performing
such analyses, which may result in alterations to the analyte(s).

[00020] Many devices have been developed to analyze for specific
substances in biological specimens at the point of testing by employing dry
chemical, microfluidic and/or immunochemical methods. Several such
methods, which are in widespread use, are essentially dry chemistry tests
involving test pads into which chemicals have been impregnated and which
react relatively specifically with analytes in with biofluids, and the results of
which can be read by optical or other methods. The analysis can involve
simply visual comparison to the color of a reference chart, which is widely
employed for the qualitative analysis of water in pools and spas and for the
analysis of multiple disease-related analytes in urine and other body fluids.
Semi-quantitative results may be obtained by the application of a device to
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measure the amount of color developed.

[00021] For example, U.S. Patent No. 5,597,532 to Connolly discloses an
apparatus for the optoelectronic evaluation of test paper strips for use in the
detection of certain analytes in blood or other body fluids. The test strip
comprises an elongated plastic part including a hinged portion to allow a first
portion to be folded over a second portion. A series of layers of test strips are
disposed between the folded over portions of the test strip. The test strip is
configured such that the chemistry layers are placed in contacting
engagement with one another, but not compressing one another. A
reflectance photometer is provided and includes various features, including a
lot number reader wherein if the test strip does not match the memory
module, a test is not performed, and the user is instructed to insert a correct
memory module.

[00022] U.S. Patent Nos. 6,511,814 and 6,551,842 to Carpenter discloses a
disposable, dry chemistry analytical system that is broadly useful for the
detection of a variety of analytes present in biological fluids such as whole
blood, serum, plasma, urine and cerebral spinal fluid. The invention discloses
the use of the reaction interface that forms between two liquids converging
from opposite directions within a bibulous material. The discovery comprises
a significant improvement over prior art disposable, analytical reagent
systems in that the detectable reactant zone is visually distinct and separate
from the unreacted reagents allowing for the use of reaction indicators
exhibiting only minor changes as well as extremely high concentrations of
reactants. In addition, staged, multiple reagents can be incorporated. Whole
blood can be used as a sample without the need for separate cell separating
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materials. Finally, the invention is useful for the detection of analytes in a
broad variety of materials such as milk, environmental samples, and other
samples containing target analytes.

[00023] U.S. Patent No. 7,267,799 to Borich, et al. discloses an optical
reading system, a universal testing cartridge, and a method of coupling
optical reading systems. In a particular illustrative embodiment, the optical
reading system includes a universal test cartridge receptor, test format
determination logic, test criteria determination logic, and an optical reader
module. The universal test cariridge receptor is responsive t0 a universal test
cartridge having a test strip inserted therein. The test format determination
logic determines an optical test format of the test strip. The test criteria
determination logic determines an optical test criteria based upon the optical
test format. The optical reader module is configured to capture an optical test
image of the test strip.

[00024] U.S. Patent No. 7,425,302 to Piasio, et al. discloses a lateral flow
chromatographic assay format for the performance of rapid enzyme-driven
assays. A combination of components necessary to elicit a specific enzyme
reaction, which are either absent from the intended sample or insufficiently
present therein to permit completion of the desired reaction, are predeposited
as substrate in dry form together with ingredients necessary to produce a
desired color upon occurrence of the desired reaction. The strip is equipped
with a sample pad placed ahead of the substrate deposit in the flowstream, to
which liquid sample is applied. The sample flows from the sample pad into
the substrate zone where it immediately reconstitutes the dried ingredients
while also intimately mixing with them and reacting with them at the fluid front.

-10-



WO 2012/018535 PCT/US2011/044786

The fluid front moves rapidly into the final "read zone" wherein the color
developed is read against predetermined color standards for the desired
reaction. Pretreatment pads for the sample, as needed, (e.g. a lysing pad for
lysing red blood cells in whole blood) are placed in front of the sample pad in
the flow path as appropriate. The assay in the format of the invention is faster
and easier to perform than analogous wet chemistry assays. Specific assays
for glucose-6-phosphate dehydrogenase ("G-6PD"), total serum cholesterol,
.beta.-lactamase activity and peroxidase activity are disclosed.

[00025] U.S. Patent No. 7,521,260 to Petruno, et al. discloses an assay test
strip includes a flow path, a sample receiving zone, a label, a detection zone
that includes a region of interest, and at least one position marker. The at
least one position marker is aligned with respect to the region of interest such
that location of the at least one position marker indicates a position of the
region of interest. A diagnostic test system includes a reader that obtains light
intensity measurement from exposed regions of the test strip, and a data
analyzer that performs at least one of (a) identifying ones of the light intensity
measurements obtained from the test region based on at least one
measurement obtained from the at least one reference feature, and (b)
generating a control signal modifying at least one operational parameter of
the reader based on at least one measurement obtained from the at least one
reference feature.

[00026] U.S. Patent Application Publication No. 2009/0155921 to Lu, et al.
discloses a method and apparatus for reading test strips such as lateral flow
test strips as used for the testing of various chemicals in humans and
animals. A compact and portable device is provided that may be battery
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powered when used remotely from the laboratory and, may store test data
until it can be downloaded to another database. Motive power during
scanning of the test strip is by means of a spring and damper that is wound
by the operator during the insertion of a test strip cassette holder prior to test.
[00027] U.S. Patent Application Publication No. 2010/0311181 to Abraham,
et al. discloses an assay reader system incorporating a conventional assay
reader, for example a lateral flow reader, and an insert aligned with the
reader's sensor to detect an assay result. The insert may include a housing
that defines a cavity to receive a removable barrier, wherein the removable
barrier can be aligned between the sensor and the test strip. The barrier may
include an optical window, and may be cleanable and/or disposable to
maintain the accuracy of the reader. Test strips are introduced into the reader
through a receiving port within the insert's housing. An air inlet on the insert
further maintains the reader's accuracy by allowing air to be tunneled over the
housing to remove excess dust, debris, or the like.

[00028] The current methods described above for the assessment of
oxidative stress, antioxidant capacity and inflammation have multiple
drawbacks, including: some of the biomarkers (such as most oxidized lipids)
are not stable for prolonged periods, even when stored frozen; some
biomarkers (e.g. isoprostanes, widely regarded as biomarkers for oxidative
stress) are generated ex vivo from the precursor (arachidonic acid) when
some biological samples (particularly blood) are exposed to oxygen in the air;
most require blood, which is invasive and requires a skilled person to collect
the sample; most of the exotic testing laboratories have very high fees so that
a multi-analyte assessment of healthy may cost from $2,000 to over $10,000,
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and typically requires a physician to analyze and interpret the data.
Furthermore, some available tests, such as a commercial test marketed for
monitoring lipid hydroperoxides in urine (it should be noted: free radicals
themselves are so short-lived that they can’'t be directly measured in
biofluids), do not employ any method to adjust or normalize the analysis for
the relative concentration of the urine sample.

[00029] Furthermore, the levels of many of the biomarkers employed to
assess oxidative stress, inflammation and/or antioxidant activity are impacted
by and respond rapidly to factors unrelated to an individual’s overall health
and risk for contracting diseases. For example, the level of reactive oxygen
species and consequently the levels of many biomarkers for oxidative stress,
including isoprostanes and malondialdehyde, increase rapidly albeit
transiently as a consequence of physical exercise. The level of nitric oxide
metabolites (nitrate and nitrite) are transiently elevated following the
consumption of processed foods containing nitrates as preservatives. The
levels of urinary proteins can also be elevated by physical exercise. The level
of isoprostanes in the urine is further influenced by the rapid metabolism of
isoprostanes by the body, with the mechanism(s) and extent of metabolism of
isoprostanes subject to considerable variation among individuals. Since uric
acid is one of the major antioxidants present in blood and urine, the
antioxidant activity of a sample is subject to variations in the rate of purine
catabolism and also to dietary factors. For example, it has been reported that
the primary mechanism responsible for the increase in antioxidant activity
following consumption of apples is the uric acid derived from the apples.
Hence, although there is significant evidence that the levels of specific
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individual biomarkers for oxidative stress, inflammation and/or antioxidant
activity are related to health and disease risk based on extensive studies in
experimental animals and in human populations, confounding factors such as
those listed above are among the reasons why the application of these
biomarkers for the assessment of the health and disease risk of individual
humans has been very restricted.

[00030] Therefore, there is a need for a set of tests to quantify these
biomarkers for these important physiological conditions, preferably including
multiple biomarkers to significantly reduce confounding effects associated
with the use of a single biomarker, that signal an individual’s health and
relative resistance to multiple diseases that can preferably be performed non-
invasively for low cost and can provide accurate resulis regarding the health

of the user.

SUMMARY OF THE INVENTION

[00031] The present invention provides for a panel for monitoring levels of
biomarkers, including at least one inflammation monitoring test, at least one
oxidative stress monitoring test, and at least one antioxidant activity
monitoring test.

[00032] The present invention also provides for a method of monitoring an
individual’s health, by collecting a sample from the individual, applying the
sample to an assay panel, performing inflammation monitoring test(s),
oxidative stress monitoring test(s), and antioxidant activity monitoring test(s)

in the panel, and thereby determining the levels of biomarkers related to
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inflammation, oxidative stress, and antioxidant activity and therefore
determining the individual’s relative health and susceptibility to certain

diseases.

DESCRIPTION OF THE DRAWINGS

[00033] Other advantages of the present invention are readily appreciated as
the same becomes better understood by reference to the following detailed
description when considered in connection with the accompanying drawings
wherein:

[00034] FIGURE 1 is an example of a computer-generated report of the
panel of the present invention;

[00035] FIGURE 2 is an example of a computer-generated report of the
panel of the present invention for a healthy individual;

[00036] FIGURE 3 is an example of a computer-generated report of the
panel of the present invention for an individual who smokes and has high OS
and INF levels;

[00037] FIGURE 4 is a diagram of an overview of how chronic inflammation
and oxidative stress are interrelated;

[00038] FIGURES 5A-5F are an example of a computer-generated report of
the panel, wherein 5A is an overview of results, 5B describes tests in the
panel, 5C-5E show text fields drawn from a computer database that are
selected based on the relative levels for each of the biomarkers measured in
the panel as well as other input factors (BMI and smoking status), and 5F

shows fields summarizing the overall wellness of the individual based on the
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panel as well as descriptions of approaches to improving one’s test results
(and one’s health), and for specific tests that are elevated, the fields also
provide information on potential confounding variables, such as high nitrate
levels due to consumption of some processed foods;

[00039] FIGURES 6A-6F are an example of a computer-generated report of
the panel, wherein 6A is an overview of results, 6B describes tests in the
panel, 6C-6E show text fields drawn from a computer database that are
selected based on the relative levels for each of the biomarkers measured in
the panel as well as other input factors (BMI and smoking status), and 6F
shows fields summarizing the overall wellness of the individual based on the
panel as well as descriptions of approaches to improving one’s test results
(and one’s health), and for specific tests that are elevated, the fields also
provide information on potential confounding variables, such as high nitrate
levels due to consumption of some processed foods;

[00040] FIGURES 7A-7C are examples of a dry chemistry test panel in a
dipstick format;

[00041] FIGURE 8 is an example of a test panel; and

[00042] FIGURE 9 is a photograph of an example of a test panel.

DETAILED DESCRIPTION OF THE INVENTION

[00043] The present invention provides a panel for monitoring, preferably
non-invasively, the levels of biomarkers in human subjects. Most generally,
the panel includes of a set of chemical, immunochemical and/or enzymatic

assays or tests that can be used together for monitoring the levels of a set of
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biomarkers for three conditions: inflammation, oxidative stress, and anti-
oxidant activity.

[00044] The term “assay” as used herein refers to a procedure that
determines the amount of a particular constituent of a mixture or sample.
“Assay” can interchangeably be used with the term “test” herein.

[00045] The term “biomarker” as used herein refers to a substance, such as,
but not limited to, a protein, DNA sequence, RNA sequence, or other
biological substance or substances (antioxidant activity tests can measure
one specific substance or several — e.g. CUPRAC) that, when detected,
indicates a particular healthy or unhealthy state of an individual.

[00046] The term “healthy” as used herein refers to a state of a person who
is free from detectable disease and is in good health and has a relatively low
risk of developing certain diseases. Such a person is considered “well”.
[00047] The term “sample” as used herein refers to a biological sample from
a human and is preferably urine. Other samples can be used in the present
invention in the same manner described herein, such as, but not limited to,
blood, plasma, tears, and cerebral spinal fluid (CSF). While urine is
specifically referred to in the description herein, it should be understood that
the other types of samples can be interchanged where appropriate and the
invention is performed in the same manner. It should be noted that certain
biomarkers can be present in one type of sample but not in others and that
the biomarker measured can be specific to a urine sample, a blood sample,
etc.

[00048] The panel of the present invention represents a significant departure
from traditional clinical diagnosis, which seeks to diagnose diseases. The
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focus of the panel is to assess, preferably by a non-invasive quantitative test,
how healthy or well an individual is by monitoring biomarkers for three factors,
two of which are directly related to risk of disease (oxidative damage and
inflammation) and one (antioxidant activity) which is inversely related to the
risks of chronic diseases such as cancer, CVD, neurodegeneration, among
others. A panel comprised of tests for one or more biomarkers for all three of
these factors has not been previously used, especially in a urine test, nor has
a panel comprised of tests for biomarkers for these conditions been combined
previously with body mass index calculations and/or an individual’s lifestyle.

[00049] The initial test panel is drawn from several hundred tests that have
been reported in the literature for the measurement of oxidative damage,
antioxidant power and inflammation (see Table 1 for summary of published
biomarkers). Selection criteria include the reliability, selectivity, and sensitivity
of each component test, the stability of the analyte(s) (e.g. relatively low
reactivity with air and/or light once the specimen is collected, relatively low
reactivity with other components of the sample such as reactivity with proteins
to form adducts or the proteolytic degradation of protein analytes), and the
ease of quantifying the analytes without the need for sophisticated equipment
(e.9. LC/MS). The tests in the panel can be any single test below or

combinations thereof.

Table 1
Possible Wellness Biomarkers and Assays
Oxidative Damage: Used as a biomarker in:
Broad measures of damage Blood Urine
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TBARS X X
Organic Hydroperoxides X X
Protein Carbonyls X X
Measure of damage to specific molecules Blood Urine
Lipids
Malonaldehyde X X
4-hydroxynonenal X X
Lipid hydroperoxides X X
Isoprostanes X X
Linoleic acid oxidation products X X
Proteins
Protein carbonyls X X
Nitrotyrosine X X
Nitrothiols X X
Up to 100 other oxidized AA X X
Nucleic acids
8-hydroxy-deoxyguanosine X X
M1dG X X
Oxidized derivatives of ribose ring X X
Small molecules and ions
Selenium X X
GSH or GSSG and the GSH/GSSG ratiox X

Antioxidant Power: Used as a biomarker in blood or urine:

Direct methods (measure reaction with a redox probe)
CUPRAC (cupric reducing antioxidant capacity)
Total Antioxidant Capacity (copper-bathocuprione method)

Indirect methods (measure resistance to oxidation of a probe by an added
oxidizer)

FRAP (ferric reducing ability of plasma)

TRAP (total reactive antioxidant potential)

ORAC (oxygen radical absorbance capacity)

HORAC (hydroxyl radical antioxidant capacity)
Measurement of molecules that contribute to the total antioxidant capacity

GSH or GSSG and the GSH/GSSG ratio

Glutathione Peroxidase

Superoxide Dismutase

Uric acid

Ascorbic acid

Inflammation: Used as a biomarker in
blood urine:
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Cytokines
TNF-o
IL-6
IL-8
Several others

X X X X
1 X X

Other proteins
Osteopontin X
Orosomucoid
Albumin -
o.1-microglobulin -

X X X X

Eicosanoids
PGE2 and metabolites X X
PGF2a and metabolites X X

Other molecules
Nitric oxide byproducts (NOx)(nitrate + nitrite)

X X
Urinary proteins no- X
Histamine X X

[00050] In a preferred embodiment, all of the biomarkers for an initial
wellness screen are substances that can be quantified quickly by chemical or
enzymatic reactions that do not require the use of antibodies, so that they can
be incorporated into test panels that can be performed on simple chemical
analyzers and/or incorporated into dry chemistry dipsticks that can be
exposed to the specimen and subsequently quantified using a reflectance
instrument similar to those that are widely available for other analytes.
Alternatively, in other embodiments one or more of the biomarkers selected
for inclusion in the panel can require the use of antibodies, including lateral
flow immunoassays or immunoassays requiring the use of colorimetric,
radiometric, fluorometric or chemiluminescent methods, or use more
complicated analysis method(s) when collecting and/or quantifying samples in
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the liquid phase, such as microfluidic technologies, or microplate methods
with automated or manual analysis in high throughput diagnostic machines.
Examples of different test panels employing these methods are shown in
FIGURES 7-9. It should be understood that while it is preferable for one
method in a single device to be employed to detect and analyze the
biomarkers in all three tests, each test can also use a different method. For
example, one biomarker can be analyzed by immunoassay in a microplate,
and another can be analyzed by a chemical indicator. When on a single
device, preferably the tests are physically separate, such as having test pads
on a hydrophobic backing dipstick material and blotting excess fluid for
minimal crosstalk. However, having the tests on a single device can save
time in obtaining results.

[00051] Whereas the analysis of oxidative stress, antioxidant and
inflammatory biomarkers has previously been performed primarily using blood
specimens, the preferred embodiment of the present invention employs urine
specimens that can be obtained non-invasively by a less skilled individual and
with less risk of exposure to blood-borne pathogens. Further, the levels of
some of the biomarkers can be substantially altered for blood samples by
release of constituents of red blood cells in hemolyzed specimens, or by the
ex vivo oxidation of precursors (e.g. unsaturated lipids) upon exposure of
blood to air. The panel of the present invention significantly reduces the
generation of ex vivo artifacts and minimizes risks of alteration.

[00052] The panel of tests, preferably performed on urine specimens,
provides a more robust assessment of an individual’'s health status than any
of the individual components. More specifically, the panel includes at least

-29-



WO 2012/018535 PCT/US2011/044786

tests for at least one biomarker each for inflammation, oxidative stress, and
anti-oxidant activity, that are performed in the liquid phase (in test tubes or
microplate wells), adapted to a simple dipstick method employing dried
reagents as described above, or incorporated into a microfluidic or a lateral
flow immunoassay device.

[00053] The oxidative stress test can include incorporating either a specific
malondialdehyde (MDA) or 4-hydroxyonenal (4HNE) method to quantify lipid
peroxidation and/or a thiobarbituric acid reactive substances (TBARS)
method to measure a broader range of substances oxidized to aldehydes and
ketones due to the actions of free radicals. These tests are known in the art
and can be performed by an appropriate analyzing mechanism. Several
other biomarkers can be used to test for oxidative stress and non-limiting
examples are listed in Table 1 above. High levels of these biomarkers
indicate that oxidative stress is occurring in an individual. Low levels of these
biomarkers indicate a healthy individual. Examples of ranges are given in the
FIGURES for both oxidative damage and oxidative stress calculated from
oxidative damage and total antioxidant power.

[00054] Oxidative stress occurs when an abnormal level of reactive oxygen
species (ROS), such as lipid peroxide, lead to damage of molecules in the
body. ROS can be produced from fungal or viral infection, ageing, UV
radiation, pollution, excessive alcohol consumption, and cigarette smoking
among other diseases. ROS can further cause age-related macular
degeneration and cataracts. The antioxidant power test, sometimes called
the antioxidant capacity test, employs the CUPRAC (cupric reducing
antioxidant capacity) method for measuring the sum of the antioxidant activity
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due to multiple species (uric acid, proteins, vitamins, dietary supplements)
that are present in a urine sample (Ozyurek, M., Gigli, K. and Apak, R., The
main and modified CUPRAC methods of antioxidant measurement. Trends in
Analytical Chemistry, 30: 652-664 (2011)). Alternatively, or additionally,
modified methods can be used to specifically measure or to discriminate
among uric acid, ascorbic proteins or other substances that contribute to the
overall antioxidant power, thereby monitoring what is referred to as the
“antioxidant reserve.” These tests are known in the art and can be performed
by an appropriate analyzing mechanism. Several other biomarkers can be
used to test for antioxidant power and non-limiting examples are listed in
Table 1 above. Most of these tests require incubating the sample with a
probe that changes on oxidation and then adding a radical generator. The
longer it takes for the probe to change, the more antioxidant capacity there is.
The CUPRAC method, and other methods that employ a redox indicator that
directly measures the reaction of antioxidants with substances with
appropriate redox potential to effect a color change. A higher value for
antioxidant power, i.e. a greater amount of the biomarkers for antioxidant
power, indicates a healthy individual because the individual has compounds
that can neutralize free radicals that cause oxidative damage and stress.
Examples of ranges of antioxidant power are shown in the FIGURES.

[00055] Inflammation is comprised of a complex series of physiological and
pathological events, including the increased production of several proteins
(e.g. cytokines such as IL-6 and IL-8, as well as COX-2 and the inducible
form of nitric oxide synthase). The production of nitric oxide, by the inducible
isoform of nitric oxide synthase can increase up to 1000 times during
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inflammation, and has been shown to be a useful biomarker for inflammation
(Stichtenoth, D., Fauler, J., Zeidler, H., Frolich, J.C. Urinary nitrate excretion
is increased in patients with rheumatoid arthritis and reduced by prednisolone
Annals of the Rheumatic Diseases 54:820-824 (1995)). Because NO is
relatively unstable, the production of NO can be tested by employing methods
for the measurement of it degradation products nitrate and nitrite, i.e.
measuring nitrite or the sum of nitrite and nitrate in a blood or urine sample,
which are often abbreviated as NOx. These tests are known in the art and
can be performed by an appropriate analyzing mechanism. Further, although
very high levels of protein in urine are associated with kidney disease, it is
known that the retention of blood proteins by the kidney is reduced by the
effect of certain inflammatory cytokines, so that modest elevations in the
levels of urinary proteins that are less than those associated with kidney
disease can be used as a biomarker for inflammation. Several other
biomarkers can be used to test for inflammation and non-limiting examples
are listed in Table 1 above. Higher levels of inflammation biomarkers indicate
that inflammation is occurring in an individual, possibly indicative of disease.
Lower levels of inflammation biomarkers indicate a healthy individual.
Examples of ranges of inflammation biomarkers are shown in the FIGURES.
Chronic inflammation can lead to hay fever, atherosclerosis, and rheumatoid
arthritis.  Anti-inflammatory agents have also been shown to significantly
reduce the incidence of heart disease, diabetes, Alzheimer’s disease, and
cancer.

[00056] The combination of the oxidative stress test, antioxidant power test,
and inflammation test in this particular panel is unique. Pairs of these tests
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have been combined in the prior art. For example, Basu (Basu, S. Bioactive
Eicosanoids: Role of Prostaglandin F,, and F.-Isoprostanes in Inflammation
and Oxidative Stress Related Pathology. Mol. Cells 30: 383-391 (2010)) and
others have monitored urinary biomarkers for oxidative stress and
inflammation. Others have monitored antioxidant power and oxidative stress
and computed an index for an individual's oxidative status (Vassalle C, Pratali
L, Boni C, Mercuri A, Ndreu R. An oxidative stress score as a combined
measure of the pro-oxidant and anti-oxidant counterparts in patients with
coronary artery disease. Clin Biochem. 41:1162-7 (2008)). The use of
biomarkers for oxidative stress (e.g. Isoprostanes like Basu uses) has been
reported to be an independent risk factor for CVD. The use of antioxidant
power and oxidative damage markers has been reported on frequently.
Cutler, et al. (Ann. N.Y. Acad. Sci. 1055:136-158(2005)) lists a large number
of biomarkers for all three parameters and proposes that a large number of
assays for this large number of biomarkers, employing both serum and urine
(some technically very demanding, some not very reliable) to assess an
individual but does not further provide guidance in the practical application
and interpretation of this list of tests. However, while all three parameters of
oxidative stress, antioxidant power, and inflammation have been mentioned
together in the prior art, it has been within the context of a large listing of
assays and not exclusively with regards to a practical method suitable for
wide-spread application, in particular a non-invasive panel that can be
performed using a set of tests on a urine specimen. Importantly, these
research applications have not found their way into simple and widely useful
testing methods.
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[00057] In the ten years since the sequencing of the human genome, it has
become increasingly apparent that, while genetics plays a major role in the
development of diseases for a small percentage of the population, the overall
impact of genetics on major non-infectious diseases in humans is only about
15-20%. Much more important, especially for the development of the
diseases that account for most morbidity and mortality in developed countries
(chronic  diseases such as cancer, cardiovascular diseases,
neurodegenerative and autoimmune diseases) are the impact of diet, lifestyle
(including exercise, smoking, alcohol use) and the environment. All of these
factors influence an individual’'s health and, as illustrated in FIGURE 4, they
result in increases or decreases in inflammation and/or oxidative stress.
Moreover, the oxidative stress can trigger some reactions that increase the
level of inflammation.

[00058] The importance of oxidative stress to human health is evidenced by
thousands of scientific publications and hundreds of biomarkers that have
been reported for oxidative damage, as well as the development of several
tests for antioxidant activity and the widespread application of one (the ORAC
test) to measure the antioxidant activity in foods and juices, and the
enormous market for nutraceutical supplements that have antioxidant activity
in vitro. However, as has been now clearly demonstrated in the case of
vitamin E, antioxidant activity in vitro does not necessarily translate into a
change in the level of oxidative stress in vivo.

[00059] In keeping with traditional medical practices, some biomarkers for
inflammation and oxidative damage have been translated individually into
clinical practice. C-reactive protein is increasingly recognized inflammatory
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biomarker in blood (but not urine) that is used to monitor for development of
cardiovascular disease. Levels of one specific protein, measured as the
aloumin/creatinine ratio, in urine is wused clinically to measure
microalbuminuria, with the increased levels of this specific protein associated
with elevated risk for kidney and cardiovascular diseases. Similarly, elevated
isoprostane levels (oxidative damage biomarkers in blood or urine) have been
reported to be independent risk markers for cardiovascular disease with
statistics comparable to CRP or HDL/LDL ratio, but isoprostane
measurements are typically complex and have not found wide-spread
application. However, the use of antioxidant power has been only applied to
human biofluids in academic research studies, and the use of panels
incorporating multiple biomarkers have been restricted to inflammatory
biomarkers or oxidative stress biomarkers, typically without inclusion of
antioxidant markers, and typically including inflammatory and oxidative stress
markers only in very large, expensive, broad panels that include 20 or more
biomarkers with comprehensive analysis or interpretation of the resulis
referred to a physician.

[00060] The incorporation of a small number of relatively broad tests for
oxidative damage and inflammation with a broad test for antioxidant activity
provides, for the first time, a relatively rapid, broad, and affordable screening
panel to assess an individual’s wellness and susceptibility to major chronic
diseases. By including information regarding their body mass index, and/or
information regarding the test subject’s age, lifestyle and disease history, and
linking the numerical results t0 a database of specific interpretive narratives
drawn from the scientific literature regarding the import of the data and
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methods (including specific diets, exercise, etc) to improve the values relative
to a person’s age, the panel provides an unprecedented approach to
improved screening of broad populations for health and wellness, and for the
feedback needed to help effect behavioral changes to improve health.
[00061] The panel can also include a normalization mechanism for urine
concentration. The concentration of substances in urine can vary widely,
depending on an individual’s consumption of water, sweat, etc. Methods that
allow for adjustment for urinary output include (a) performing studies on first
morning specimens (most concentrated, but inconvenient, still variable and
not always reliable), (b) collection of a 24-hour urine specimen (very reliable
but very inconvenient and rarely used anymore), and (c) normalization of
values to a metabolite that is excreted at a relatively constant rate or to the
specific gravity of the specimen. Among the latter, creatinine is most
commonly used. There are relatively few conditions for which the use of
creatinine for normalization of the levels of substances in urine is not 100%
accurate. Therefore, normalization of values to the concentration of creatinine
is very common in clinical medicine, in medical research and there are
several established methods for performing the assay. Therefore, all of the
values related to oxidative stress, antioxidant power, and inflammation are
divided by the creatinine concentration. This simple process significantly
improves the reliability and reproducibility and permits the tracking of changes
in an individual’s wellness over time and as the result of changes in diet,
lifestyle, etc.

[00062] Since it is also known that biological specimens, in particular urine,
absorb light and that the color of a specimen is dependent on many
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endogenous substances as well as substances ingested in the diet or as
medications, the panel can further include an adjustment mechanism for
adjusting of the measurement for specific biomarker tests to eliminate to
correct for color or fluorescence due irrelevant substances in the sample.
[00063] The panel can further include a data entry mechanism for entering
an individuals age, height, and weight to calculate an individual's body mass
index (BMI), as well as information regarding the individual's lifestyle (e.g.
tobacco and/or alcohol use) and other factors. Since it is well documented
that antioxidant activity declines with age and that oxidative stress tends to
increase with age, age-related normalization can also be performed on the
results. The BMI can be used in comparisons with the resulis of the three
tests of the panel, i.e. BMI versus oxidative damage, BMI versus antioxidant
power, BMI versus oxidative stress (OS) status, BMI versus inflammation,
further described below. The BMI can be compared to the test results in
order to determine risk for diseases.

[00064] The panel can also include a quantification device for analyzing test
results as well as an output mechanism for displaying the results. These
components and their use are further described below.

[00065] The panel of the present invention is used in the following method.
The panel is used by collecting a sample from an individual (preferably urine),
applying the sample to the panel, performing the tests for at least one
biomarker for each of the three conditions described above, normalizing the
values to correct for the relative concentration of the specimen and
determining the levels of these biomarkers for health related to inflammation,
oxidative stress, and antioxidant activity.
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[00066] A sample for analysis by the panel is easily obtained from an
individual’s urine or other body fluid described above. The sample can be
obtained by a cup to collect liquid for the microfluidic format or, most
preferably, by a dipstick that is placed in the urine for the dipstick format. The
urine can then be applied to the panel by inserting the dipstick therein.
[00067] The urine sample can optionally be treated with a substance that
helps to preserve the components being measured from decomposition
during storage or shipment, and/or prevents the generation of additional
reactive substances outside of the body, and/or retards the growth of
microbes in the specimen that might alter the values during storage or
shipment. These additive(s) do not themselves alter the values of the tests
involved in the panel. However, preferably, the sample is analyzed as soon as
possible after collection to reduce the decomposition or further reactions of
biomarkers in the panel.

[00068] Analysis of one or more biomarkers, preferably two each for
oxidative stress and inflammation to improve reliability and reduce errors
associated with confounding factors that can influence specific biomarkers,
for each of the three conditions is performed as specified above by the panel.
When a dipstick is used, detecting a color change in the dipstick can indicate
the measurement of specific analytes or biomarkers in each test of the panel.
Each test can change the amount of colored light reflected from one of the
components of the dipstick. For a negative result (i.e. the presence of a
biomarker is not detected), the strip can remain its original color, or it can
change to a specific color. For a positive result (i.e. the presence of a
biomarker is detected), the strip can change to a distinctively different color
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than the negative result. One example is the strip turning blue for a negative
result and pink for a positive result. In preferred embodiments, the results are
non-qualitative (color versus lack of color) but vary in degree corresponding to
the level of the biomarker present. For example, an intense color can indicate
the presence of high levels of the specified biomarker, and a muted color can
indicate the presence of low levels of the biomarker.

[00069] Subsequently, the dipstick or other dry chemistry device can be
inserted into an instrument that quantifies the reflected color for each test pad
and a quantitative value can be recorded. In this method, the amount of each
biomarker present can be determined to provide further information as to the
health of the user. In other words, lower or higher levels of biomarkers, and
not just their presence, can be relevant to the state of health. Alternatively, a
quantification device is included in the panel itself and is not a separate
device.

[00070] The quantification device can include or be coupled to a computer
with software that is capable of performing analysis using the data thus
obtained with an analyzing mechanism. The analyzing mechanism can
compute values of each of the biomarkers in the tests, perform normalization
as described above, as well as compute relationships of the test results with
each other, the test results with BMI described above or, after calculating
oxidative stress and antioxidant power, the ratio of both can be calculated to
determine OS (oxidative stress) status and this value can be compared with
BMI or inflammation. The analyzing mechanism can also search a database
for facts relating high or low levels of specific biomarkers to disease risks, and
can include facts derived from scientific literature that provide suggestions for
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lifestyle changes, or suggestions for further testing based on the test results,
and combinations thereof.

[00071] The presence of biomarkers for health can then be indicated to the
user. The quantification device further includes an output mechanism to
display the results in a meaningful way to an individual or health care
practitioner. The display can be on a screen included on the panel and can
include a printing mechanism for printing the results. Alternatively, the output
mechanism can also send the results over wireless signals or wires to a PDA,
smart phone, or a remote computer for print out or display. The results can
be incorporated into a report on an individual’s wellness that includes, but is
not limited to, the results of the tests, comparison to the values and ratios
computed to normal ranges that have previously been established for normal
healthy men and women of different ages, ethnicities (if relevant) and/or other
relevant parameters. Such a report can also incorporate historical data for an
individual subject that was obtained using the same method(s). The report
can further show the information from the database described above.
Examples of such a report are shown in FIGURES 1-3 as well as in FIGURES
5A-5F and 6A-6F.

[00072] The panel of the present invention is useful for testing as part of
wellness programs administered by insurance companies or large insurers, by
employers, by clinicians, nutritionists, wellness consultants, and others as well
as fitness and training programs administered by sports organizations or the
military. The preferred use of the panel is a point of testing health and
wellness assessment, which can be performed in a doctor’s office, by a health
care practitioner or an insurance agent after suitable training. The panel can
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also be used by individuals to monitor their health in their own home.

[00073] The panel of the present invention including the three tests provides
better results than individual assays for the various biomarkers discussed
herein. Tests for inflammation, oxidative stress, antioxidant activity have
been studied independently and in controlled studies for large numbers of
subjects, each has been associated with disease and/or disease risk.
Oxidative stress and inflammation often increase or decrease together, and it
is known that certain transcription factors are involved in this. e.g. oxidative
stress turns on the expression of some genes encoding some inflammatory
proteins and vice versa. However, each of the specific tests for oxidative
stress and inflammation biomarkers is subject to some confounding factors as
discussed above. Hence, elevated urinary protein can result from strenuous
exercise or athletic training and not inflammation (although overexertion can
cause inflammation); NOx may be falsely and transiently elevated by eating
some hot dogs; MDA will transiently increase following athletic training - but
endogenous sources for antioxidant activity are increased by exercise. By
comparison to one's lipid profile, it is much more informative to measure a
panel of biomarkers, just as one's cholesterol or HDL level alone does not
provide as complete and accurate a picture. There are multiple endogenous
and exogenous variable that can confound any of the assays in TABLE 1. By
employing a panel with more than one but a manageable number of markers,
one can improve the reliability of the overall panel versus one test or even
one test for each condition.

[00074] Throughout this application, various publications, including United
States patents, are referenced by author and year and patents by number.
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Full citations for the publications are listed below. The disclosures of these
publications and patents in their entireties are hereby incorporated by
reference into this application in order to more fully describe the state of the
art to which this invention pertains.

[00075] The invention has been described in an illustrative manner, and it is
to be understood that the terminology, which has been used is intended to be
in the nature of words of description rather than of limitation.

[00076] Obviously, many modifications and variations of the present
invention are possible in light of the above teachings. It is, therefore, to be
understood that within the scope of the appended claims, the invention can

be practiced otherwise than as specifically described.
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CLAIMS

What is claimed is:

1. A panel for monitoring levels of biomarkers, comprising at least one
inflammation monitoring test, at least one oxidative stress monitoring test, and at

least one antioxidant activity monitoring test.

2. The panel of claim 1, wherein said inflammation monitoring test quantifies
biomarkers chosen from the group consisting of TNF-a, IL-6, IL-8, osteopontin,
orosomucoid, albumin, o1-microglobulin, PGE,, PGF,, nitric oxide, nitrate and
nitrate derived from nitric oxide (NOx), histamine, urinary protein and
combinations thereof.

3. The panel of claim 1, wherein said oxidative stress monitoring test
quantifies biomarkers chosen from the group consisting of protein carbonyls,
thiobarbituric acid reactive substances (TBARS), malonaldehyde, 4-
hydroxynonenal, lipid hydroperoxides, isoprostanes, linoleic acid oxidation
products, nitrotyrosine, nitrothiols, 8-hydroxy-deoxyguanosine, M1dG, oxidized
derivatives of the ribose ring, selenium, GSH, GSSG, the GSH/GSSG ratio, and
combinations thereof.

4, The panel of claim 1, wherein said antioxidant activity monitoring test is
chosen from the group consisting of CUPRAC (cupric reducing antioxidant
capacity), a test based on a copper cuprione redox indicator, FRAP (ferric
reducing ability of plasma), TRAP (total reactive antioxidant potential), ORAC
(oxygen radical absorbance capacity), HORAC (hydroxyl radical antioxidant
capacity), and combinations thereof.

5. The panel of claim 1, wherein said antioxidant activity monitoring test
quantifies a biomarker chosen from the group consisting of uric acid, GSH,
GSSG, GSH/GSSG ratio, glutathione peroxidase, superoxide dismutase,
ascorbic acid, and combinations thereof.
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6. The panel of claim 1, wherein at least two biomarkers are measured in
said inflammation monitoring test and at least two biomarkers are measured in

said oxidative stress monitoring test.

7. The panel of claim 1, wherein said panel of tests is performed on one or
more body fluid sample(s) chosen from the group consisting of urine, blood,
plasma, tears, and cerebral spinal fluid.

8. The panel of claim 1, wherein said panel includes a dry chemistry dipstick
that incorporates at least one of said inflammation monitoring test, said oxidative

stress monitoring test, and said antioxidant activity monitoring test.

9. The panel of claim 1, wherein said panel includes a lateral flow
immunoassay incorporating at least one of said inflammation monitoring test,
said oxidative stress monitoring test, and said antioxidant activity monitoring

test.

10.  The panel of claim 1, wherein said panel includes a dry chemistry dipstick
and a lateral flow immunoassay incorporating at least two of said inflammation
monitoring test, said oxidative stress monitoring test, and said antioxidant

activity monitoring test.

11.  The panel of claim 1, wherein said panel includes at least one liquid
phase analytical test chosen from the group consisting of immunoassays, lateral
flow immunoassays, colorimetric immunoassays, radiometric immunoassays,
fluorometric immunoassays, chemiluminescent immunoassays, test tubes,

microplate wells, and combinations thereof.

12.  The panel of claim 1, further including a normalization mechanism for

urine concentration.

13.  The panel of claim 1, further including a mechanism to adjust for the
inherent color or fluorescence of the biofluid being analyzed.
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14.  The panel of claim 1, further including a data entry mechanism for
entering information about the test subject.

15. The panel of claim 1, further including at least one device for the
quantification of the levels of the biomarkers and an output mechanism for
displaying test results, exporting test results to a computer for further
computations, and producing printed reports.

16. A method of monitoring an individual's health and relative risk for
developing disease(s), including the steps of:

collecting a sample from the individual;

applying the sample to an assay panel;

performing at least one inflammation monitoring test, at least one
oxidative stress monitoring test, and at least one antioxidant activity monitoring
test in the panel; and

determining levels of biomarkers related to inflammation, oxidative stress,

and antioxidant activity and therefore determining the individual's health.

17.  The method of claim 16, wherein said collecting step is further defined as
collecting a sample chosen from the group consisting of urine, blood, plasma,
tears, and cerebral spinal fluid.

18. The method of claim 16, wherein said applying step is further defined as
applying the sample to a mechanism chosen from the group consisting of a
lateral flow microfluidic device, test tubes and microplate wells.

19.  The method of claim 16, wherein said applying step is further defined as
applying the sample to a mechanism chosen from the group consisting of a
lateral flow immunoassay device and a dry chemistry dipstick.

20. The method of claim 16, wherein said collecting step further includes a
step chosen from the group consisting of preserving the sample from
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decomposition, preventing generation of additional reactive substances,
retarding growth of microbes in the sample, and combinations thereof.

21.  The method of claim 16, wherein the inflammation monitoring test
quantifies biomarkers chosen from the group consisting of TNF-a, IL-6, IL-8,
osteopontin, orosomucoid, albumin, o1-microglobulin, PGE2, PGF2q, nitric
oxide, nitrate and nitrate derived from nitric oxide (NOx), histamine, urinary

protein and combinations thereof.

22. The method of claim 16, wherein the oxidative stress monitoring test
quantifies biomarkers chosen from the group consisting of protein carbonyls,
thiobarbituric acid reactive substances (TBARS), malonaldehyde, 4-
hydroxynonenal, lipid hydroperoxides, isoprostanes, linoleic acid oxidation
products, nitrotyrosine, nitrothiols, 8-hydroxy-deoxyguanosine, M1dG, oxidized
derivatives of the ribose ring, selenium, GSH, GSSG, the GSH/GSSG ratio, and
combinations thereof.

23. The method of claim 16, wherein the antioxidant activity monitoring test is
chosen from the group consisting of CUPRAC (cupric reducing antioxidant
capacity), a test based on a copper cuprione redox indicator, FRAP (ferric
reducing ability of plasma), TRAP (total reactive antioxidant potential), ORAC
(oxygen radical absorbance capacity), HORAC (hydroxyl radical antioxidant
capacity), and combinations thereof.

24. The method of claim 16, wherein the antioxidant activity monitoring test
quantifies a biomarker chosen from the group consisting of uric acid, GSH,
GSSG, the GSH/GSSG ratio, glutathione peroxidase, superoxide dismutase,
ascorbic acid, and combinations thereof.

25. The method of claim 16, wherein said performing step is further defined

as quantifying at least two biomarkers for inflammation and oxidative stress.

26. The method of claim 16, wherein said determining step includes the step
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of detecting a color change in a dipstick containing the sample corresponding to
levels of biomarkers related to inflammation, oxidative stress, and antioxidant

activity.

27. The method of claim 26, wherein an intense color indicates the presence
of high levels of the biomarkers and a muted color indicates the presence of low
levels of the biomarkers.

28. The method of claim 26, wherein said determining step further includes
the step of quantifying reflected color for each test and recording quantitative
value of the biomarkers.

29. The method of claim 16, wherein said determining step determines a
healthy individual when low levels of inflammation biomarkers, low levels of
oxidative stress biomarkers, and high levels of antioxidant activity biomarkers
are detected.

30. The method of claim 16, wherein said determining step determines an
unhealthy individual when high levels of inflammation biomarkers, high levels of
oxidative stress biomarkers, and low levels of antioxidant activity biomarkers are

detected.

31.  The method of claim 30, further including the step of determining that the
individual is at risk for developing disease.

32. The method of claim 16, further including the step of analyzing the levels
of the biomarkers by computing values of the biomarkers, performing
normalization, adjusting for the inherent color of the sample, and computing
relationships between multiple tests.

33. The method of claim 32, wherein said performing normalization step is
further defined as dividing values of the biomarkers by creatinine concentration.
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34. The method of claim 32, wherein said performing normalization step is
further defined as dividing values of the biomarkers by the specific gravity of the

specimen.

35. The method of claim 16, further including the steps of entering the
individual’'s age, height, and weight, computing body mass index (BMI), and
relating the results obtained for one or more of the biomarkers to the individual’'s
age and/or BMI.

36. The method of claim 16, further including the steps of entering
information regarding the individual’s lifestyle and health history, and relating the
results obtained for one or more of the biomarkers to the individual’s lifestyle
and health history.

37. The method of claim 36, further including the step of entering information
regarding the individual’s use of tobacco products and/or alcohol products, level
of physical activity, and/or diet.

38. The method of claim 37, further including of the step of entering

information regarding the individual’s current or previous illnesses.

39. The method of claim 16, further including the step of calculating oxidative

stress, antioxidant power, and oxidative stress.

40. The method of claim 39, further including the step of comparing oxidative

stress with BMI or inflammation.

41. The method of claim 16, further including the step of employing a
database to provide information chosen from the group consisting of facts
relating high or low levels of biomarkers to disease risks, suggestions for lifestyle
changes, suggestions for further testing, and combinations thereof.

42. The method of claim 16, further including the step of displaying test
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results to the individual by a mechanism chosen from the group consisting of a
display on the panel, wirelessly to a PDA, wirelessly to a smart phone, and

wirelessly to a remote computer.

43. The method of claim 42, wherein the test results further include
comparisons of the test results to values of normal healthy individuals, historical
data, and facts relating high or low levels of biomarkers to disease risks,

suggestions for lifestyle changes, and suggestions for further testing.

-41-



PCT/US2011/044786

WO 2012/018535

1/18

L 3dNOld

SO0 §91-RY AESHE NG EERY AN U LA (e ATeRRREE
YAICEIL I B0 DUINIY STERELS DAEINND. ) CWAATH ERHID SIS

CINT AHITHUARCED IS USRI RMRCE U Dt

2 HBwWdoR/@p 8sess|D S0y HS)

213 .24y 3. ‘lenpiapu 34 JO 550 2yl 133850
a1 ‘jeisuab Ut s ssR00sd DUDe T UM SE M
52 ‘IS20%D §,.SWPLZlY DUR S2I10GR|D ‘SSRaS|D ueay
YrI3UED SB 4oNS S9520sp patejad-aba ol Syl

JO AUBU LA DOIRIZOSSE 5 550 (S50 SMIES 55245
SAIRDXD 530RNE0 BT 52 pauLap st abeuiep s
BAD} IENDIMIpU} UB BQ "5anssT Ul oDBWep oAneDXe
A0 194D TIRIS-ADETIS AN MW LOIBIDCsSE Buoens

B SABl SDSEISID UBNY SNOUSS 1S0W Sl JO AUe,

RO G
TTANTU O 1DnD] SuTiBUE o Sy M, SENESIO
A SISOUS ST IHAY.LY b RS0

~ETTE QuE BWRE,
AHOLT N

o BRUDOISISIOUDIRAAY

SARY IOU Op OUpA 35EDSID JRINISBADIDIED

i spaied Jo stsed 05 U L 958ISIp

Jo owabeuew pue siSoUBED DL L0 SRNUDAR MoU
DILDUD AT IM 1R SEedse apaiond sUl s
DUR SBRTLIE DU U UORBIIUIRPG JO STUauodiuos
JRFLLIBY ST AJIDOW ASATDDIDS LEY i 3T spdi Jo
UOIRIMLINIOE SAI1 WA AlChUEE 3N592 10U S30D pus
aSeSIPD ALCIRLLIWEYYL Ue ALB3D 5| SISORIDSOIRUITY.,

CIUBTRIUTI S BT S
THIWNUON x3pU
oGse"Pre STNE BEL 0~ SSIIG BANEPIHD
{ButizERsT Wipul {aUlui3eass WAWW) 12O
o000 1 IR0 PLEOD IUBPROGUY | BI0L
{Buiumea WAl {(BUIURESID W) rafipwen
£D0°0 Ny IRMIEWOLG 6500~ DATRPIXO

SNIEIS AJOIRLLWBLIUY

SNIEIS SANRDIX

{102 '02 dunf ABpung

gg 01Z Ll
H{un 1sEm {zag wblem H{up) Wby
608E Of Aspun
QT JuaRRd by
0D A H20fL
oL

U0 8 LLCgUT UShE



PCT/US2011/044786

WO 2012/018535

2/18

¢ ddNold

*6661 “D0E-G52d (1€ IUNOA  SDUAS PP 3L JO

[PLBrOL U oy I Euue) 950 axS ejsAUd JO §1DaYs 3y) tcpRied $525)5 IALIEPIXD
PATPUI-FRIXS BLY MY SOTUIIIT G W NDL TR ‘LI NV VO 3]
Luopanpaud [eviges sal PRaNPU-asiaBXs Ul UORaNpe. B0
w2 0 BLngauos AQ SspiARR A|(EP UMM Palejaosse s1oeys
Lpleay Juaup (Bl uslad aonpad ued BLiuesy astouexs (eaisiyd

*1002 ‘BER-626d 8 3UNIO “ANSIWRY (AUDPRY UL {(, IspaK

U S]HEPPDILIY PUE 55345 341100, ) DANGEH WAT Q7 HOWIGHIWETT D

L uoonpaud

uepixG Buionpas pue sawAzus juepixoiue Jo Ayaoe

o)) Buisesow A 10ays SIL). 23UN0Y Aewl BS|3.5Xe uLs)-HBuo) INq
“* 5538 SAEPIX0 PUB $|9AB| JUSPIXD SOSEBIIU 95|208X3 81N,

*£002 “0FE-92€d ££ unjon
“zasIY SPNISPAO PURD 1, AEPCH Ly 1350R5 JPMOSRAO IED LB ‘A DE (2215
BT TN QIO D QMY ‘THETYL53TVA VSIT VIVl ‘OMuNSL [ 1M1

'QAD Jaf sio3%ey st
@onpai Bsjaaxs [esAUd LM JaLpsBa siesLi pue ‘Suwe|A
BUM.SY4Nd E<U ‘Td 23 Ut pauieauod sjoustidAod ‘sieqy
Areaip ‘ssuep xoRLE Jel salesipyr Ales)D acuap AR BumolD,

9002 ‘ece-196d b1 1
BWNEA “UONEIrDJD {YNESH JENISEAD U UD SDRUIARI fue 203)jed AR jaid
P pecu.) GHd ‘Gl ‘ZHIMHDS Y LSHHB CNY (A4 YEIZ 3D SALLNOL

EtoeuIBIU] seynen 1ben se yons sweabaud

ss0] JUBlam pazieluBuRLOY BUICS AQ poldope Usaq sey pue
12/p 18)-M0) 'BlI0EX-MD; 2 30 S32IL 3L S|Ie1UB $Anoub ealpalu
150wW Aq pepuswiuodas ABaens sy ‘ojdwexs Jg) usiusbeueui
WDRM. IO WLEALY 2B(pJED PUB ‘SISOGUWOI ‘LoRoLNg
|Bl|aLIOPUS ‘sS8.0S SAEPIXD ‘A ANISUSS L|NSLE ‘LiojiewuLLie) Ly
JUSAS L POAOALI SI0)28) SE |jBM SE ‘UajsuR)IadAL)

pue "ejuispidiisAp ‘A¥saqo se.Uors simoey ysu SupAypou

A Uieay IBNISeADIpIRY BOUSTILL URS stiahed ARjaIp uEgsy -,

TTTUECE TUES TEOM

H 2100y pue e - 1500 1662 0 [ 62 - WbBAIana)
H
B

LEHE M GRY - PUION G Et MORE 14K B PU S5 URBL BICIT (NG Y BIHN B Wi

A MV S U g g A g

I5390 T°Z€E

INg

(3uluREaD WU/ 0T-0- = abuey .
D.w 19 Jeqlewoig
(SUIUNRBID WIU/AN) gst-0  mabuey

o°L6 1y J3yeworg

5002 851-9€1 1550 “[05 "Pedy A'N “udy {83614 pue ABojpuyal
‘Aoay | ‘11318 d Bulyosd £5805 BARRPIXO.) Qv 3H YBHAOLSTUHD
ONY ' AUNHOMOHD WYY “Y3WWN I MHOT ‘B3 URD D QW HOLY

Juswdop AR 25easIP Jn) st L) JUBlYy BUY {Bnpi AP

ol JO 5SSO Ly Jevesdd L ‘feisush ul *J|as) ssavold Bube
BU LM 2 jlom Se ‘Bseasip s alIBLz)y pue ‘salaqeip ‘eszesip
328y JaoueD Se Upns saseasip paieel-ale Jew sy 4o Auew
LM PR1EI20Sse S| S50 (SS0) SMels $sa.08 2A1epixa sjusned
8L se.paLyap st sbewep S [3A9] eNDIAIPUL UE LIQ "58nssh
1y afewep sANEPIXD JO [2A3] S1E)5-APESIS 3L UMM UoNEis0sse
BUDAS © BABL SASEDSIP UELAMY SNOLSS 1S0W &L} JO Auely,

‘vo0zZf9fE ‘921

-G170 ObE 8WinoA “auptpay o [Euimor pueibul man syl ({,ASVISIA
AUOLVWWYTINT Ny —SISOUITSOUIHIV.) ' O Hd 'SSOu T35S

L EIIBI0IBISHIOLad AY BARY 30U OP Ol

BSeBSIp. B|NBEACIPED Ui Siusied jousoiad 0g sup U awasip
40 wswabeusus pue s|SOUDSIP 3L} 10§ SANUSAE MaU PIEZUD

fews am e spoadse aa)om0.d BU) 2aEe pUR SSD)IE BL

U UREWLRYL JO Sjusundwiod jnjuLiey suy Agpow Aanloeies
UBd M J1 SPIdi] JO LUDNE|nU e aL woy Adwis ynses

10U S30p pLE 9Seasip AJmEWIIEL L2 A|28(0 S| SISCUD|ISOUBLAY,

SIS SO STACUR

(USMOd JUBPIKORUY [ET0L

/ abeweQSANRPIO) 000T - T = stuey
. (x8pul
TLLL 559415 3ANEPIO
(BUIUNEBLD I Ui/l ) o< =abusy,
. MCief
o JuepIxORUY ©loL
(aujunBa.) Iy W/Wu)
aut -0 - wabuey ,
0'BET ishE wed 2ANePIXD

snjes Alojewiuiejjuy

SNIE]S 9AREPIXQ

WA IV AITL 1 B (O ELRIPLL LD 9G ABUI SR $Y UTRLEALS T INSI03 9B LRE [BUIOU i SEABUY BUy
Joswy Sddn S SAOQR €)Y BHINUDIE B} SN TOA | PInbaag ARWIIS KPOUT ' RUBS BHWOL AL JO SPRI D S amua not J1, b _

0108 '20 AP 'Aepsaupsp

8¢ 0ge TZ
(u) 1slem ((sq) 3Bram (ut) Wb
09 01 15
Q1 Weped 12y
Elele] NHOC[
=N




PCT/US2011/044786

3/18

¢ ddNold

*bEGE 005620 £1E IUNon * SDUDIS [PI[PRN Up JO

|PLirof Lespauny f(Buiue ) 3spaaxa [eAL 4O 519249 ay) opeled 553015 TALEDIO
P3PS PIANE 313 d SDTHLISS QY ‘W NOLTEAOH ‘L N T Wd v

4 UORONPOId [E9FR 93 PAINPL-85|2.8X8 Ul L0J1oNPa.l ||eaio
Le gy BuiIngl.auoo Aq sen|Alle AjiBp LM PaIe|0se s ye
Ljeay suaup |epusind aonpadt ued Bulien esomexe (eofsiyd -,

1902 ‘BESF 5294 8 IUNOA “AASILELD {EURP Ry URATY {25303
Ul SMEPRDILY PUR S5315 3AIEPRCL) THDINEH M'C Gh HOWIENIWEIT D

. uononpold

Epixa Bujanpas pue SeLIAZUS JUBRXONUR SO AnIE

aL) Buiseaou AQ 10313 SILp. JB3LINO3 AW BS|2.0%8 Ule}-Bun| Inq
' §S3.0)S BAEPIX0 PUE S|9AB] JUEP(XD $BSERI0UI 8SIDIaX8 1Ny,

*£002 ‘orE-926d ££ 3unjop
“yupasay JenIseA0 PIED I, 2iEpdh Uy taseasIp JenIsEA0 pues puR ‘Ainipe [B28Ayd
W), TV Oy T Gy ‘TYIH 153 W8 VST TYY W ‘OYeSL { SIND1

s AAD S0 SI0Ye) st

OMPaJ 351209%a (E2(SAUd LM JBLLR00 "S|UBUIL pUB ‘S A
BUIM ‘SY-INd E=U 'Td 3L Wl pauiEpund stousydAod ‘siagy
AdEra[p "sIUep X0 LE JeL) sl A 28] 25USPAS BUIMDID,

9002 ‘EL6- 196 bT1
AN “UBHRIMDID [P JBFOSRADRIED U3 QU0 [AMIRI PuR uiaped AR
J9 PRAWL) OHd ‘A ‘ZY0MHDS ¥ ISHEE Chiy Qi vDoYYr2 ‘2D SIELVHOE

«[eusneussiur sieudiess 1Lbiam se ons sweibaud

S50} U4BaM paz(|e|2BIIWLOD SIL0S AG peldope Liasq Sey pue

*** 39ip JBJ-MO} ‘alJajea-M0] & J0 HEIL U s|iEjus sdnoub jedjpaui
350w Aq pepuslitucIzd ABsles sl ‘gdwexs Jg) ‘uswabeusu
Wbiem 184 WLRAL IBIPIED PUB "SISOCUIOILY ‘LIORoUN;
[EflaLAOpUS ‘SSB.LS SAIEPIXD AN ARISUSS NSy "Lo|jeLuwey U
JWSAS Ul PIAOAYS SIDIDE) S2 |jam Se Lojsus]edAL

wwapdysAp "A¥seqo se yors Sy sk Bujky polu

5002 B51-9€1 1660 IS PRIV AN "uly f{aaneld pue ‘ABojouyiay
‘AoaYL 1] Ued BUYDId 55815 BARPING,) QUM IH YIHAOLS [UHD
QWY " AUNHAMOHD WY UIWKN I NHOL “¥ETLNAD "D QevHDIY

Ciusldojzasp aseasip Iy 51t aLp s oLy ‘|enpl pu

3L 40 S5O Uy meald aly. |edsush Ul Yes) sseoo.d Bube
SUY LM SB |36 B ‘DSERSID S, 8WIaLzY PUe Sajeqelp ‘ewasip
123y ‘180UeD SB UPns saseasip peigpl-abe sfew au) J0 Auew
L[iM PBIBIOSSe S| S5O (S50) SIS Ssans sAjepixo sjusned
aLy se pauep S| obeLUEP SIL) |A3] ENPIAPUL Ue UQ "S8Nss)
) afetlep 8 AIEPIXD JO (B8] 2)E1S-APERIS BU) LI UD[EID0SSe
BUQLS E 2ABY SISEDSIP LIELINL SNOLIES 150Ut 3LR JO AUBIA),

‘v002I912 921

-51 14 O BUinOA “BuiiPaw Jo feuinog pueibul man sy L [(ASYISIT
AHOLVWINYIENE NY —SSOUTTDSOUIHLY,) "0 Hd ‘S50 1135SnY

W EIWE0I81S3| 0 DIad AL 9ARY JOU Dp UM

2SE5SIP B{NSEADIPED LM SUsied JoJusasad 0g suy U awesip
40 JuswWabeuel pug S|SouBeIp BUJ 10 SANUBAE MBU B)eald

Aol am JoEIU Spradse aaas)0ud aL) SAES| pUB SBLELIE L)

Ul LOjeLIEYL) JO S)UBLOdwOD jrjtuiey aLy Ajpow ApAyosies
ued 3w 41 "spidi 4O LonE MU nooe aLh woy A digs ynsal

JOU S20p PLE I5ESSIP AIBWWIEYLL LB ALES]D S| S[STURIS0JaLY,

WO 2012/018535

v a0y pua 00 - AIERI0 562 O (152 - 10 PmIR0,
” (ER WG] - PUNONIG I NORE -1UDEM B PUTISUBEW 2I03F ING T ETHN 24 FUE-"

(Jam0od JUBPIXOHUY |210L

TANHON 9'T¢T / abeuweq 3ARepIx0) BAOT -7 = obued ,
. LRepU]
HEm Z°te 5535 3ANEPIKO
(BUURERIT I W) -~ (puiunes.D WW/A L) To< nw%wm_m
oT 1@ Jayeuioig £'0 JUEPIXORUY (@301
(aUIRReID WW/IWN) 0ST-0 = obuey . (BUIUNESID WAL LG = s,
018 1y 49y IRUIog 06 ;afieweg sAnepiko
shie}s Alojeliwiepjuy SN1RIS DANRRPIKO
L0 DU 25 K00 51y BAISUDIS o & e HOA 1 POAT) 51 o O e PSP s 1 SBAElY
514 or1 99
{(u) 3s1EM {{sq)) 362, (ur) 3Bian
05 O ¥
QI 2ped by
10d IANVL
ETEN]

OLOZ 20 AIND ABDSBUDEAA

UORBUIIC]UT TUShE]



WO 2012/018535

Neurodegenerative

Disease

4/18

PCT/US2011/044786

FIGURE 4



PCT/US2011/044786

WO 2012/018535

5/18

VS 3dNOld

“BreoEg A Jrealut Az ‘RN oo ‘seoufog o) papiay Jo0 1 P Sy baredm ey B por poug Ba A PEREEIAS VBB JOU S DS SEDIY

L TR

Oy RN e REORI T
DAY DI

ga el pooy Yy
FEE RORIY

AU uep g RN OV
{Aup sd yand T <) wpninpop Bugowsg
BRI FO APPIY AR

oy SOUTARET TR dpaUE] YR
uraby e ey

YEOLOETTO Ul

LEBTIET/TO Mg 1o 3R

By hURE DAL

TLoA K PERIAGL] WOTEUIIOf]

“HAE BG] FUBWSERRRY

Jeyenbiy YUEBH PRRIRUEER JA0A 0GR 0L

uaps o) Moded sig Blipyng SRURLDD TEERUIRM J0 HI0TE
fEmAT Antd saiuduy oy sdR)E e PUB SIRTE TRy
ANOA PURIEITPUN IURNEUCT BERU] G A0l Pt nod
sa[0Y) BYRLIG WRLISFRERY SRNDG REH B SUOGR
SUBF GROLWE JBNH0 10 ‘EREIpRIp Lysds BRoAIBY sy
‘FIBIRP TTHANE WENRRID PRRY JO AR A0 30 AR ok
‘phiugs ApEeERy BT SPEEING RIT SI0TEHFUE RN T Apag
arebid ap Bupissddel wle sy pooll anyy yeabifing aliuw
Aemiy By DM BIR 38Y] RICINPY] BERL O SRR
“BiS|odd HREEERESY Japrnba TR wiEuns ARy
UL AG PRINSHIUL BT NG FHIAS A BATH MM
Apwiied JuRRiKOIIuT B30 puR Tuopsloezy spwl
ST REMOE DAIIRRYNG JO SEOIRGADUL IOF PRISTY 51 Rty
ANGS, EREEBTED BUJUE JB RS PRIE QTEDY HBSEAQ ned
SHIRIRAD BRYT 1007 {040 2 §) Bjlald JUBLISTRESY
sagghg ynmes sy ‘rod Jag el peRiusREnD

FEIpOI] UBLIssassy wigyenhy
WIESH 211 WIOLT WIPET NOX LM YEURL

ey b amspiy, 1RGH W

{6'bE 0 0ar) @s800
e Py SRR AR TR
SSERIYE BN

-epito o SRR |yjuLiey AU WOy

parpsnd B 30U B sjjED unnd
asnesst) MEsYUT SESILL MO
Rty PUB IHCTIIY 18I0
EIFERED

BLUDS J ML BSERIOLY Apzaubog
ey ABLLE 0N pRsERIN ApEaun
LR UATEILA]

‘SEHEEHEID

suwes 0 ysw pessaou; Apmaib e
‘aney ABUS n, - peseeuTU Alemn

BTG RANEFIRD

ENTVEE ATVOF 10 4

BIYGIL TUNUESBEEE




PCT/US2011/044786

WO 2012/018535

6/18

‘pmeeRd Auw PR s S eed) ~§:&§% B Pl bee B il B CHodReE s BHU P poagd Bt A FropEpiAE Bpay SO By BlieRAelE SRy

HAesse (Kuoede JuepuEoy

(e ) ol it Binsr Apedes JUepionue 5 ARG anoh
SELIMSREL BI04 WRUSEasSY tmenbg \pjeay 8y ‘Aanedes
ISEPOCIGE [RINIEY 5, AD00 B WBMIBAD SjEDIPE! §8) 0
Sfana] UBUSL SaTIae s5a05 BAEPIND JO UORIPUND B EIEAS
DEUB PR IMEPHOOUE (EITEL B R I0e puR sjac oy abewep
e suiamnud puE SEWAZLR CSIRIBUIL TSUAUERA ST 400G
“SRIUEISTENE JURIRI] SER0s Bnnepko muebe meuosd 1mg
SLUSKISAS W DBIONUE W3NG ‘aaiseye Ausus sey Apog sl

el e NIET I Y (910

UOTTERLIISLILI 0 S0 FRIIONT QMG J8y
BULIN Jnod sazijeus ayold JuauETResy e1enhy YueeH sy
SEIUED DUUCS PUE ‘BHONS DSEWSIT LB JO YSLI AU Jamy
my AjlED B0 [UODETIRSG ACTELIEYU-ue te ) Uuidse asop
-0 BUE pUBLELOTRY URNE ABUS SUBIHSALLE "SUSiLITD
SNOUSS S0 PUE SSRIFGEID UACUED ‘SSEISIE SRS EADLIED
HFHuas pue SERGER BTSSR LIEDY J0) SIOTIE) Y5 40
drioab 8 ausnupuAs IHoneIELL pUE woneuAuRgY Uiy

) spesbog) ussegan dysucoes Buaas dean e st ey

ORI

SERLTS BNOEPINGD |0 SEOLTUDNE D0 A0y BULN anod sedreur
FUA] WRISEISsY Sa1enhn yesH By "FASESIP SNOURS Jo
y5u pue spRs o abewep Busnes weys Anosep o Aupge

5 ACOT BUL MBUMIBAD S[EDIBRI By 0 sianal iy ‘sesuedsa)
WSROI SRR M SUSIEd W) LURASMOL LS IELDTL
suaan wepogue Duaiss Ag yoays ugadey &jumeu

e sEpel 2y ‘supasd asgoe Sjensdyd pus ey
RN U TESERNIR S UOSUNEY PUR SSEASID 5 ST 58
oS ‘SESERSID WAIsAs SROAIRU pUE Tumssaldap ‘Aaseqo
FAROOS ‘SRR YBDUST ‘BSERER MEAY W pEgEDydal e
e sy pue tsumioad yng s Aeng ey ebeep sEpey
SR 0 Slana] Y e oes L SIETIMNUDT Apor B
us s By sy ‘seanuent gews up ussaud usgs e
auEmsgrs bupumum-uabiie Buiunoo emeu g 5 Enipel
2R Y EENDEE R4 58 NS ‘sapads uabAnn anpeal jo
sva| ybing pue swsueynaw aansEnud jErmes 5ADDg

[ UERMIBG BILE|EQLLIL 0 LOBIPROT B 5] 55805 BAEOIND

,wmwbwpf ey ..pm»f.m.;,u‘ £

dg 4dNold

[RAR| TR HLY O] SERUjEa
SO G M E U By

awe road sdisy By eelusseesy Jegrihy yiEs syl tnaus

Wmussessy tamenba YIEs apoue e ssaslioad anod 3785 UED JERSURT SSEUEEW Nl

PR NO IS s B Buse s nod 3l sE om0 st ey wbieg nod ssega
T M0g JELROL JO SE I EDURIRERR BRMEREL BBl Apnb ABLUIey SR LAEIe Jo
Ayalea Bpis B asopdnE e noA QUEENSUOT SERWEA JNDA Wi Bupgon SReEu )y snolEs
DS J0 5L N0 SINpA) puY uiEey RIBAs anod aseldiur 1o uanod Bures e ST asn we

FUEYNEUOT) SRR SR N0 Pue Dol TR GO 30 AESM B sapiamd BRI JUBEEEEEEY

JEenbE YneRp AU L ypeay anod o sean 3 ways Ageoedss dsaod 51 U0TRUEION]

ey nnd sAnadu 0 sdem sios doy b alied pue

Cprndad FERlffas paEienmapul InA soy ¢ alied e Cyiesy anod Bupuesiepun

puemm sdas 35y Jueloduy Suye; sue ol ayoad JUBLISSEsSY JEgenba
:Emmr Sy Ag papanid LaELLBIN B4 M pEly o edes EprroUe U
‘ungewIe} SPEUi-MO) "SEALS AATENEG JU SjEAS) SLINEEaI APIRINIOE puE.

‘Apses “Apyial eyl pangoad 3508 By Sy JuBtissassy serenby (ojEal eyl

"DERDE JO
HEL YD Y PAIEDOSSE 51 3R SULIN W DEINEEIW SIUETEINE £ SISO i
RGNS PUSIRLI S04 S0 BULIT Inod SEEdere ajyar JuRLISsas sy Jarenbs

s By O oSRSEEER U0 HIW palerinsse éh&?ﬁh abg -~ e ded JUBDINOrIE

paanpas uonEdree ey apeif-a o SERS SANEED ~ SUBIINUIE WIETEc 2810
SEMOUS SIUSEIAR JYGUerss Cawedus oo djarmosge asy Ing ‘BEERSD 0 N5U
anod aseasu Aew Jeuy Apog o up Jussaad SUBIIPLALS JANGE WED| {M NGL
SEREL ﬁ.mmé jRBUBH SLIDE SIYNUBPI Byl Juswssassy Jmenby feay ay )

“Buirai- (e pure

%..mwé Nmu.,mmﬁh B e h_mﬁizm_m € SUBRIL  SESUjEG . ENIENS SSRU(EM nod

gt

L PUEISISDUD QY SIQE Jariag A B JLMEJRE qga._w‘ RS e Fug nid BEWE

~BINSEFLUL JBL0 A Buoly &uam_ ssod i Bupenosg sasseaosd Ayesyun pue
Aypresy po Joysdens B sapianed e JUSILSERSEY SE1EnBg yHeR oy

W?& TIXBN 2 o)



PCT/US2011/044786

WO 2012/018535

7/18

QG dNOld

‘e A Jreamie w0 fnd Yemly Sesoudoy o) prpuming o sy Ipoed’ Fg ) Ry Sy faee ooy b dy SopRRIAE LRy JOI AN SRS S

BICRL UBAS SRR §)IM 35E35IP ! DL e msemaa) e ybig Amn ApeRse Bue aM BSEESEP 0 HEL

40 ){SL pUE S5RUIS BREERHO J0 SEAB| YOy Apesufe unod @jDus I SNUOUCD 1 pue SSBOS BMYRIEHD 0 [@AE]IN0A SHOLUS 01 SNUDUDT Do J] TS5BS BAREPHG |
nad 3 i 40 SEas| YBa] Asms anod 03 SEINQLOU0D M SEMOLLS BRI DL ¢ pasemoul yis panepnsse Aluons B joips "Eows noA J8Y3 pEIRIpU ney,
“SEIRGEIP PUE ASEESIP TPEY JOJ SHIIDEY MU JBLI0 PUE BLUGIPUAS Jjjeqesw 4o “SUNSIPUOD [EIPR
S PASEROW YliM PRIE[DOSSE BB WKW 7 SPAS| pRIBsafE Apesup -uosssudap © | e pue {gann) sseasp Bun) asponsgo menepean e ‘smegeip g addy
PUB 'ISERSID S SMUIBYIYY BEERSID 5 UOSUNIB "SEIRGRID YIM sunsad ) PUB 0 'Bl0rs 'SISQBDSTASLTE "RERSRIN JRNITEADELIED WM sunsad ug SR SHYEL |
005 JD HDEWE WEBY B PEL BARY M SUDSIE0 Gl PRSERIIU 51 g 'SSRIS PESEELCI LAOYS BBy SSIpray asresy Bunf pue ‘seisgeip 7 adiy 'eseesp |
arnepo Jo Ees) Aldeasyun pue yiny Amn e asely nob s3sabins qonpes shued : By 0 sl paserou) Apeul e sebBne sjpae) guwR] peess coBuer
Apjeal| ayn apEno pue paseaou Apeas s suun Jnod u v Jo peep ey Ayeay M3 BMEING B ) poR peseaou Apead s auun nod U SHYRL e

'EEELIS AALEND S0 s el L@Ummm }_.Lm_i B 51 JE alUEIEOIE JINOL B 5L W EBﬁWDEMUC.ﬂD WEA .,mmw.ﬂm m&?ﬂﬁ% ] LD LémED@ﬁ ﬁ&ﬁm Em,wmmr mw.i B 5l mn.m..ﬂ‘mx_e H

RS AN,

;mwm_m&% ﬁm.mﬁ TERE e TR OLEs B UELIGIIEUND. WIELIEG (0 JEL BRERaIIL
i : PUE SSER05 SARERKC JOF URS0S B) e rifasn £ 5 gy SanueIsgns
‘LayssAcdap QUE 'BSEASE SJBUIDYZIY (ASEASIR 5 LOSUNIED BALDEE POE JUINIGIEGONL ) SYYE L S SRR SSAUIS SWDEAND AU
‘aseasip Sury *{Buiyows Selins pooyg paseanu ‘sapiadiiiin pasearu ; yyEsy food A PRISIINSEE BiE KBNS e
‘aunssaud poogg gy ‘arvemsisay unswy paseasy | sasqep pue mmmbﬁ ,mbaﬂc%u SR S[EAE pareAdd Anualsisad anamoy ERUGH St
SESSHE JIESY SO EI0IIEL WStL. ‘saqageip ‘aynns q&umﬁm e 03 paxLy #uﬁ:ﬂ mm._uu.mﬁm. SNONULRS JR) 8 %mﬁa SEEREN A SISYIBUNIG S5 IS
BIE Y(IiY J0 5[5 pesEanu] Apoq 3yl Aq pasn PUE UMGP UBYOIG U sapenico asaiy g asessip aof ysi SAIEPUL IBYT BHLIN BYT LY SIUEISGNS B
Mum.«_ E:NE.NU Em_,ﬂg @mub,ﬁﬁt& ..g_mhzu,.m,&, Si u.m_fa_ wucmumﬁzm;u*kdu _m,m.. LrEu o 5§ Lmﬂ...mntgﬁ #. .mm'mﬂm_..m. _mtahmﬁz.xnﬁ.mﬂ &m%&ﬁsﬁhﬁhéﬂ Emuﬁ..ﬁmumm‘u SEM BULIT

YL JUSUISSASSY (o SRIENDT LOIEBL BIE 1 PRINSESUT 058 51 .@&EEE@ AN04 CSBSEASIN SHOUSS [EIRABE Y PEIBIOSSE S8 BUE IrjuLiey Liad
SERIE FALEEMG STEMIIL pUE paeds ;EME =5 _.mﬁuamﬁm%:a»mta Suz, BIE S[EIPES GBI 0 S)AAD] YOI CSISHIBTS W aarbapied [eanen s dpog
EEALTS w«:qm_Eha dq pasnea afeurep _qmu 40 gauasasd Uy ;..E ﬁwm.qm,aamt 248 Aoyl UE Harsey ﬁmu:,%,ﬁa ae REpES aalp 58

BYT IEIPLY IBYF SEITEISYNS mﬁ dnoili e 84E SHEEL mmmmmﬁ funy pue yIns ‘saads ualdxo aAnIeas aeyM UOIpUOD 5] SSRAS 2ADBMAD

HE

SS2IS PATNRPIXO {1 Uy AUNeSH MOH




PCT/US2011/044786

WO 2012/018535

8/18

as 4dnol4

R AUE BRSO o) APPOY S0 BB o DEDUDALE 0D By Jorgud SIEL IO E AN BT i o s A SOGHENT oA DG Do AR SRR RS SEGL

BN SUIOUE I8 B|Yoid JUBILISSESEyY J83enbl UI|Eay S SEias O 850010
ABul nog *paiessf@ 4)95|E) 30 ABW BULI JNDA W KON J0 Sj3s3| @ ‘sTenu
Buwewoy sonpedad Jeaw passanodd Ay wages Apusoad Baey nod g1 SN

"5IS0.5B[3S
ajdomiy pue ‘sunewsoad 'sis0uodoeesn Saaues o sadhy mwos ‘s33e0ep
'BUICIPUAS JDORIEL 1) PASEEEC BIE KON J0 S[@nS] *SRSEASIP SIS 4o M5l
paseand) pue unnsuwegy) apeib-mo) 158680s IULN INGA UL KR 30 S|
paseao Apeasd Ayl paseanus Apeab e sfanE| LoN ol JeyY Bl
LNt B pae (4o SRpnIdAg SRIMG LM D) POISEE SEM SULIN A00)

ajues pue ...mmummﬂmﬁumsmﬂ_.mmﬁmﬁ SRS EAGIDIED !

40 Y51 paseasy pue Uoteunueii apeifi-ne) safiing Xow jo s[anay
gy "uogEwwEyU Speai-Mo] J0 SIOIEWON PRUSIQEISO-HIBM SUE [NYM

Nxon ] SIanpoadAg Spx0 RN Jay parsag MEPE SEM SULIT A0 L HULTY.
anod uy wagosd 10} 3533 01 pOYISL Ayoads pue ajenaoe Ay e sasn:

BP0 JUBUSSASSY SSIEnbT e Y "FI5EASID BUOS 4O u:mE&Qmam.m
ayy paad Aewe waroad Adevun pasesuaur Agusysised o Ut TR I B
wayoad J0 S5[RA9] AyI SRSEAOW UOIEWILBYLT 3PEM-M0] SaASMOL SULA

Jiayy uf wazesd po sjEAS) Moy ASLUISxE aney Aambw: ajdoad Ayjeay

UOoneUIUIR U]

ayeLdoadde 5O ABu urpisAgd 2 IR HOGEYPNEL0D

BULID INOA U UEIRE 0 S[END] PESERIBLE BAEY DY SNLOL0D ROA ] B

spoue 1 uebe ajgosg wewsssssy |, smenby gyesy my bunjes Bpmoo

L dBw mpy, ENOMIS A0 {DERE JESY 45 JuRsudo@aap BUl 10iped AR SULIN B
CuEanad SO SINOUEE (S uaes uoBueLIBsAyg Jopue ssageip ¢ oadsl aaey nod
J uasanmoy np uel sbunod 2ue and gt A Rpedsa BE OGS B D) aseay
[ BN Snod w onoad pe uogaexe UL el 50y Bosmuaee sBy SION
EiEEA (V] 40 SApe AyYesy J0 SPURSNOW J0 (E[ESY DUI PEIOSUOL

1BLD SEIANIs Ay UMOUS SB CSTUEAR JE|MDSEAOIMIET (B0 PUE ‘35015 el

By o BOURLINTDG S spipead Ajbunass suln aun u umgnad Jo soussasd Byl |
“BH1IE) ABUDY pUE SSESSIE JE|IDSEANBED SNOLRE JO Y51 SUL SOERI.OU) pue
FUpn 201 ) waledd SIEERI0U UDBLLIBYUT ‘sYnpE Agesy soy aleer pauisap
341 BAOGE |[BA B BULIN anod ) waload 3o Junouse Bl eseasip oy Jnsoubiep
pRIBpEAD ale 3By sEee] uroad gbg A SInsess 00 Sa0p 1580 S

hnow wasn passar Anesl s awn anod w ogEgogd 10 U0gENUSIN0D FY]

SYISEY oL

Taon ] sasuersgns

BRI .zLQE pue Emﬁﬁa Areun %EamEEm@E 03 SABNIELIOIG O] S0t

aurn anod sezdiEue Ay &p«mﬁmmm*mmﬁ welBIENET yyeal ay L SISLIOSIE
ENOQUBS JBUI0 DUE SEISgED UR0UeD 'Byens Taseanp Lesy ‘aswaipuds

: JyngEISUT o Em%aﬁﬁamﬁ BYD 0] pEYU 8 Ao tﬁEWEEm,m_S apeni

~asap st caserd Suryer Sy aegs BUEME USAS I0U SIE apd Jei spnEf

MY O0S 3000 AR UOIRUHLIBYUT pRIEE B Aew Apog By ur SHac

S0 SUDNDURY (R Lo B Ty SLop B SISR) UoQEILIEIUT LSYM IBABNOH

TEROUEISENE, (UL 03 sunsoda s0 Sndiy usnasw ue aye Suesy

Ui op Apog Ayl Jop Aes jeugsou pue digesy B oS UmIeueguy

K

QTREDLIR ]

{1 UIy A3ESH MO



PCT/US2011/044786

WO 2012/018535

9/18

46 4dNOld

‘a0 A Jirdsoutd ro ‘e peas ‘bt of POy pos sy gansort gy Solbriganig i ST P Doty BT A DRI EAG LR JOU SAM Slesapne seg

“IEBY O AIRIE RIBAD JNOA J1I0E UDRBLLLC DGIoads o sapioed

@Yoy JuBLwssassy senenby wipEsy Byl SICESSIp UIBLET 0 ySL Inch o |
myewss aual v nod saf ARD g SevEnmeH S1B0URD BILCS DUB ‘seyElep
T iy m|0as SIS0RIERIBE ‘IPLAS JHONEIBUL SEUDNE SasHasp pateal
JiEaga Jo sy passEmug ApuEgudis 1B JE nod iag ansd uo Ao peseg |
cfaer asaqe o unod sad Yol NG PUB {AF GRerlEg st Tg no,

¥2puj ssew Apog

3 e

Tﬂvﬁ.ﬁ;ﬂﬂuﬁ HU.Lcmﬂ\nwmu ﬁiw Tr_mu forparce R i ord U.J_.uﬂﬂm“rﬁ T IUEFTEET Hnﬂvb _U# ATl e
Ajreded JWEPINGLUE PAONPRAL 308 NoA JELU SSIEDIPLE UXHUM 'MD] I @aa| Yyl
SO0, A3pedED JuepsOQUE ||Riaal 5APDY JNod sunsesw s sec (foedesy
JERpKOOLY [E10] § YL B4 DUISN SIURRIXOLUE 40§ BETAIBUE SEM BLILIN N0A

S EET AT §

Aoeden JUBPIXOTIUY 1R10]L, |

,.ﬁu.ﬁvimg TN LR PR TN fena s

BALIELIG PO SHINUERIENT S BULIN 04 Sz ARUE B0l JUBLLESEESY
©sErEnbg reay syl As S LI UIeSY 3 SEITSEBI 1LY S
ppiay pEsn oaLs o ldrag IR0 5 T ey Bule i oo e
SEOf BIEAL JT AENETRG SUSSE D 0 ey Apog spaunlsasapun pue
SSpL JEPISINL LM SBINE U JE AROH SIQWIESEIRAL AE [IvE
.me_.a_,Em,kg ,,N.uu.« CRUUE BESFT LG Joypaid gEL .__ﬂmm.a,m 10U 51 FNE
‘disog o poe 3y Bm AR B BIRCIOL STSTOLE S0 NE Dy SIS DIARME
T peresaga ylnouily J8i Apog jo BRELNISE U Sapraild pue
JGEm pre JpEEY N0 W DRNLIEIEES [TIT) X3P SEei Apg

T

"EERIE SARERO 6F BsERRAY & Apon ool o Gogeusie)u sapand
FUE SIBENOIUE 0 SFUE S0 P SRTISER 1941 1581 a1enITe
YA -B Sy e ] Aysedes JUepcnue (2007 ot 108 3
nad pRaieue Bipneg JUSLUESRESE . SIIEh O Eay Sy SUGpI0D
[EHDI S0 puE LIEp) jes SEIED JReRe TANSRgD g
ﬁmam.ﬁﬁmmm osre 5 %ﬁma@ JUSERIIE DaApay Saseyay Aejuapas
PUE BEE Y ST P AYIE0EI JUEPIOEIUY LHA000 WED SRR
annepxo Uiy LR S0 SIEIERT B0 [0 SIRAB[ UM 10 M) LA 51
Apcrdes Juspeosee B Aoy @y e Ganedes Juepeantgue pege
CEp eSIUEOEL sagsaymd Sl CSTES BALSINEG 10 SIDENE TLey
gy My iy 0 sdes gpanzel "Suans Juewr sesgassod Apog sy
FATE el B R AR R EATON

EAR

AWy AU eaT MO




PCT/US2011/044786

WO 2012/018535

10/18

‘BuNows

pue “ybEsaEne SUDDEL LESYOL
apeifi-mo| ‘B5a.05 aAIRpING 1}
DBIE[L SASRISp J0 Y54 PRsBalIuy
JAnod snoge [eupissagolrd [E3pew
B U3A JNSUOD O3 3B ARl rod
v AyspEey joey U HouoRy
PRSERIIU] DIE UDIELW LIEH

PUE SS315 BANEPIND {0 5|BABY
AND& IBUT SEIRNPUL YOI
JuRilssassy Jaienby ylesy

Jrog, Bupyows doas pue s
espdaxa ‘ayfier aso) 1 ueypd
& dopanap 01 yussasd aUy3 By

TG QU 5] DIDY | UORUDINT
paBu 184l SEAJE IR0 pue
yyeay [jersan nok alined ued
|BUD|S5RJ0U] S5RUJIBM INOA

45 4dN9i4

sasmse A Jowimn’ po SN e ‘seoufoy of meose

TEINONA0M THOA J0 REOLE 3

el pue supnorined ey m
sdem PUY O JPERRSUOTY SSEUE M
ek e reny jnod oy pool
Apreniar Supspiaxa ;_ﬁm.m_.__..:m e
“nod gy sautp ‘.__m@_.m‘muua&é 0
a0y Buryjem 4o ‘o3eAa[E 241 40

- PESISU YBM JE SHeTs ByT Butye;
BmIs AJRIosl 3y woy Aeme
cdmyrrey Supyed sy dianse po
JEAB N FsEanu 01 Aepmnd
wp g3t h:i A YE [JE YL
03P 3 HOR pUE AMeys verd
BECUEEE JUALRI 1NoA ut SafuBYD

- ayew oy Jueaduly st 3 ‘B

aARaE AJBA B pES) Aok g1 weag

fsnyBras by

g Ewypem ‘i) apsn piing

jein sanaoe e an se (Iurem

‘B3] saunfes Ling A8l SANIWIZE.

Jefnbar o s)sisuad ueyd S5rLExe
jeap uy “nad sey Jyfi 51 e

asruaxe f0 3dA] B3 2500Y3 noA.

dipif YeD RIS LOD SERUEM
gy st Alue urg e
e AnIsed 5By tﬁm yhHam
Ayyeay e wimiiew sday
-BsI2axs Jeyniay BIUED pUE

SEIRGEID BFERSD JENISEANIEIED
spuaaaed disy ARl asnaesg
pesy ool po red Juegsadiy
JBYIOUE 5 .&Etum JEs A

, "BHRLYD
Aygieay Auemaped g5y sauinbay
DU mupag TR D as
ELELE Bpoys CYEL 10 SIS
KA IO UESUELIAINE Y Sl ]
Apedes JuEponue (g pue
‘UL *saups BAERIET
f0 sauRsEsw swauduy Aew o
BAYD DS N0 pRISKEY FELUSY
‘poxn teay uaadl fsnw fEpre

YL ax) Spony .E«@?ﬁ Apapesy

e wieyew nod diay gEx ple

nod oy posh aee sianpoud
,«Eﬂa Jef-paongad pue agaad
uRE 10 EIe %Ewﬁaﬁ, pue
‘yErsues arogm Csaygeiadas
“sqoap wp Yy B 5187 ,..,‘muimu e
‘saypgeip ‘Byngs aseasp JESY
0 HELE BUT EINPEL 0T ABH SUD
58 mvﬁmu Ayyesy praiuoma
suogenteedao jeypoad ol
yEay ferane Jnod o
uepoduy Aas e umﬁ Anad
0GR BRI PEd SIS0 Sy

UG ISTHDMG ™ 1]

NEIH ok asordid] 01 JUEINEUST SSaUEM 0L 1M HI0M

b

wy e 7 yovapnasl apyd uogRcE g S e pong oo A REpyess UBRY 108 DATY SjURUans Sl

TREERU|{ SROLIAS
Jelno pUE Uaauel ‘selaqap
‘BEEREID HBBY J0 ¥EU |EQUELS
-fN5 18 2Ue noy, Apog nod Uy
Buuaddey sae sBuiyl Ayyeayen
1ewy 1safifing uopewwe U

PUE 558435 BIEENG JO S[BAR]
pRIERIILL BY1 pue ‘Buxows
pybiaruasn Buag o ays
PEUIGUICT BL] “UDIIEL LIE UL
PUE 5SB435 2MIBPIND JO 5[DAE]
[ESEIIIU BIRIIPY] SUNISEE BjU0G
Jusilssassy sa1enbI Yajesy 4nok
‘woppe uy aufieriean ale pus
WIATLEES FITS .ﬁﬁm_.ﬁnﬁm Sox_,unﬁw
uogeuos a3 03 Buspaoaoy

gy eay anod ascudus pUE S3ABRYS
anod do gos o3 e zeaad e oS Moy




V9 4dN9l

“npsy AU JuseE s e il isoutp of papissgey Jow S s sy onglerpsin g e poog el A pepropie Qong Jo0 el sovelgelr By

g Sojnpal songh § bt &

PCT/US2011/044786

WO 2012/018535

11/18

SN Ry
Off )25 43 STDRL YD
Py LudLED

sak, aangsad gy Ly

TN ERRORIT

Anxmapeapng UsodLRiuEs RO
WO JUOP T
BV BT BROR

fugowsg

pt ik

spuncd 507 e
ey ¢ by
Bl s

(3t
-
o

&

=

s

wiopualifrpeep] peag
saaliy sz amaringg

LOEHEZTH W 0
ERET/TO/ R HE o 3E0
pls Sy IV T R L

N AC PEPIAOLT VG EUIION]

SRR B BIRLUSS Ry

AnpRnbg YR py paEiEsesed Jnnd 1oy BIow

uaREg 211 peded mun Bulpusd anERROT CSSRUEM JO S1RIE
frmaa Jood saoddiag oy sdRgE SR DUR BRYEE RS
ANVOA PURIEIIPAN JSIEMNENOT RSB A004 pur npd
S B D EREERY SR LRRE U SR
-UO3 ENARS JEURE 10 'SEEN0SID LUHIEAS EROSBU HOBUTR
SERlaRIP DN TRERRBID WIRDY 10 ¥R AR B Aniar nod
‘piidir Aipgmey U BOIEIN0 ST SIDJEI P BERLT JT ARG
anod, sy Bupsddey aie sty pood ge) ysedbng sdus
AUHEBY B LR B8 18Y) RATRHDY) SRBIE 0 SRABY
BEGI WatsEIgEy Jaganby 198 sagysuns Apjfly
By A FRENSTRL RIS NG SWORUAS U BARY L
Ryrede WERINONREE [RY0) pUR UDRTEIAE spald
-ADY SRISYE BAJRPING JO FI0JEMPUL G PRPENY §1 WD
IMD) CFRRUMEIP TEUDE IO EH PUE HIIePL R A0 inod
SEURNERAD THYY 3007 fpipnnd ¢ 5} Wil uBusTRSYY
seqrendig qeees wf) ‘ool eng 0 | peeywertno

SETIOIT DIBISSBEEY wlayEThy
LIEEE @1 WO UTERT 1o, T WRLM

(662 0 0°5z) MERHIRAG
Eapat] sER Ty Apog) T

: o=t
SAORPRO 0 SHE. MRLEY 24
Lrauy peraenned oo Auuy sjEe ook
RearEma sy s s ebeasy

,.ﬁu_Emﬁ,ﬁnﬁﬁiEE,H
ALy 51 S b MO
SUSTIE MINTE I

EREERTED
FLUNE |0 5L RSSO U BREY
Jiets oy, pesERlaUr AEieippog)]

BERIIG BATIEIRING

SNENH N0 Jo Aiunams




PCT/US2011/044786

WO 2012/018535

12/18

spes dm Jreaint do fna et wioldiogs of papieguy Doe B ool QU uog ey By pue Doy i A Db g SOl duhy RIaaE ey

hesse (Apeder JuepRoEUy

[ ) gl By Buisn Aypedes juepikoaue 5 Apog snod
SEUTISERL BlE0ld JUBwWSsasSy Eenky yijeey ayy Wpede
JEBPIHOOUE [ZINYeU 5ADOG BUT WBUMIEAL S[EDIPR B3y 10
SjBAa; UBLM SINI00 SSE05 ADEPIK0 JO UMD By "IEISAS
asUaER IUEPKOOUE |EATIEU B S8 108 pue 5|p7 o abewep
Wwaaald *suEoid pUE "SBUIAZUD “S|RIBELL 'SURLIBRA 58 LIAS
‘SIURISONS IUASRYNT *S5AN5 Bagep ko 1swele paoud Jeg
SUIRISAS JURPINOOLE Us-3)Ing ‘asoDaye Auewr sey Apor] sy

Agroed R IR PIIOTILY 1910,

UGHVBLLILLIBEUL JO SIRMIBUIDG O] 40)

BULIN N4 5REAjEUR 2|0l aLssasEy Jmenbg yuesH sy
“SIAOUED ALUNS PUE E0{ONS TRSEISIR LY |6 YEI B3 JEM0|
o1 ARp 20un [UOREHPBLE AolBlEyl-Tue U2) udse asop
-4 Dp By pUBLLALIODRY wUana ABLL SUBDSAjY SUBIpund
SNDLIAE IO U ‘SA1RGRIP UAJUED 'B5RASIE RNISEADUED
‘{avoas pue ‘SElBGEIR "REERSID LAERY J0| SI0TR] {5 J0
[RERIREIN] m”_ nErcT:x.u SHPULR L) R U LAl T.EC._{

1o} apeib-so) uaaag diysuonesal Huoas Ama e 51 auey g

USRI U

*SSANS BAIEPIND J0 SIS SeA] Y BULH INoA SSZAEIR
BeiLg JuBluSsassy sR1enb] Qs ay | *saseEsp SNOUSs 40
M54 pue s[ja0 or abewep Guisnes ‘wety Auzsap o Apge

5 AP0q Byl WS paiBan SEDIPEI 3 J0 sana] ying ‘sesundsm
JUEPHOMNUZ FREEDM I SU0S R Ul UEABMODH SWSIELIEW
Fsuajap wepxogue Suols Ag yoeys wadsy Ajeanzeu

e spenpe) Sy ‘sunssd asnae Afeasdyd pue Agljesy
‘Bunod U] "2EERSIP 5 UGSUIEG DU SSEISIP S FRUEYDy 58
Yaos SasERap WREAS snoalau pus ‘uosraadap ‘Avseqo
FEHOLES ‘SEISGEID YE0URD PRERSIp Leay Wl peied ) aue
pun miny pue ‘supzined Sepg SApeg oy obowiep Sjeaipel

B3y Jo sjasa Yl w0 Yoes Yk 20eDIenunes Apog syl
Uy sEE0 3t sdjay sseqnuenb gews ur qussasd uagm eyl

avumsgrs fungmom-wsalise Bulinoo Ajemmeu g s [eape)
BRH Y SjEIPEL 394) 52 4ons ‘saceds uabixo asoead jo
s3] YEiYy puE swsiueymaw aaaTRied (RIrael 5 Apog

B UBAIBG TOUR|EOLW JO BOIYPUOD € 5| 55205 BANERHD

BEBIE HATIEPING

d9 4dNold

j[EAB] 1Bl BUY O SEIL|[EM

aopE) nod sday gy Jswissasy EEnh gemy BU ] CSLEUGLLL 0 SHEEN MEE B UL SjHold
JUBLISSEREY JEIRNDT UIeay JSLN0UE I SSRINILT ANA JDBIY LED JUEYNEU0T SSALgEN, J00A
pue noy, UEIS Ysauy B Bucpe sue nod 390 S0 yueodu 15o0s S Ieuss Culiag nod aasys

JO $AD e OL J0U 51 1] CRIURURIED BpRINSESA B Sl AppmD As deip saiae jo
Lpues apsm B auoydae ved nod uERnsuns) e aned yisa Duppom “Sessmjl SnOLES
BLEOS J0 ¥EL N4 BoNpa) puBe wpeey (maaas anoed s o peod Bugiers ese asn ueD
JUERNSAOT) SSAG[EM NS DU NOA 8T UDEEALIIE 0 YiERs & sepivaid aigouy IURISEESEY
Jayenbo YyEap S yeay annd of S 3 usym Ayenedss desed 5 uonenLIopy

ey aned samidwi of sdea awies oy poaled pue

Terln sRauga s papenpaney nad any g afind aag agypEs ned B pueTs anun
paEaoy SHe3s I500 Juersnduy Superaip nod Talynsd JuslusEassy arenby .
yuess syl papansd GoRECLOGN BT LI paLy W0R0ED JUBRIXOQUE PUE
‘WOREUWILEY UL BREI0- 0] SSRGS BAENIKG JO SFAD] SUNSEHIE AIRIEITIE DU
‘Apses Apmiol Jey Ja0p0ad 151G SYT 51 MN0e] JUSNSERREY JRgenig Anpeay ayy

"SRRG O

HELSYE (. PRIEOSEE 5 JEUT SULIT UF PRSP SIUSISINS B 51 ayleag
TSIANIBUNHG IR Ay Jog SUL nol seTAlEUE yD JusWwssassy Ja1enby
< WIESH Sy TSASEAsE MBS Yyl paierrasse Afivogs aue - Ly0eded JUemIXDUE
PEINPES USITELINEL Spef-md) BELILS BAGEGIND ~ SUOIYDLO UISUEY 1843
SAMGUS BIUSMAS JYUBDE T Sodds sl AIBIHnEgR saey pag REERGED 0 NEU
anodd meeassur ABi Jewn Apodg Jnod W aueseed SUDRIRUOT IN0GE LIES A D04
CRFELE YRR JRAB IR SRS SHLERIRIT A TR R TS Es Y saren g ey mg e
“Burag-pam e

yreay fesisdud Jo 1S jeipuall B Susal  SSSUNEA,  TETIEIS SERLaM Arod
PUEISIARUN. OF JJGE JOIISG MO S8 JURINSUED S5auE nod pue nod "sauEw
~ENSERIL JEL0 L By Apey dnod wy Sueonsoo sesseoasd dugeagun pue
: Ayresy fo joysdeus e sapica BN JUBIUSSEEEY JEenlin s H UL

BATT LNER B O) SRR

|3




PCT/US2011/044786

WO 2012/018535

13/18

29 4dNold

R A Juaodd o i Yo el o ey o0 ST 1A S ol e Sodg o pooy i g pepeesm e 00 Svwes IO REE REng

B UBAS BTSSP JO 5L PUS [EAB] YO
Jnaak sseanm o3 Ay 5t Bupplus asneseq poob sz oM. 'BHOS 01 OP NOK

‘SE)EGRIP PUE SSERSIN LB 0] SHIDR) HEL JBIA0 PUE BLIMIPUAS JogEIEi

40 SL PESEILOU] YA PRIBO0DSSE 348 (i 10 SPAB| pegesslg umssudsp pue
FIERTEIP 5 BRIy ISEE 5 LOSUIIE] 'S3120ip UM suosiad Uy pue 3Wons

4T YDEE JESL B PR RARL DR SUOSIEO Wl PASERUDUL SE WO BESL 30U 5

Y2y M SRS BAIERINO PASEROUL E1EDIpU S[RnR| Yl paiesarg abuer Aunjesy

Bl BPEIN0 PUR PISERCY AJRIRISPOW SI BULN SN0A L Y0 J0 |[3nE) BUL 'S5RUYS

HoisERIOEE pUE 'BSERSIR. S SISy smwm.mm,ﬁ B OSUILIE
‘Bsgasip Sury ‘(Huyows Jefns poo paseanily ‘sepuadyiLn peseso

‘aunssand pooyg gy ‘BDULISISE WNSU PARSEAOUS] SHAQEP pue
BERASH JIEDY 0] SANIIEL Y5 CFRIDIEIP ‘ANOITE CYIENE LEBY 07 PIYUY.

22 Wk Jo saaa) paseI oy Apog Syl AR g0 pUB L0 daN0Lg 28
STe UIeIaT uaLm. prapnpaid ,ém._ﬁu‘m,t S{ AEY] -BIUEISGINE IXOT £ 5 YT
RO I JUSHUS SRS o s Enbg AR SN U PRIMSESU 058 51 USNIBLGG
SERH]S FANEMNG AJIAIIE AU Hpads AiNs e [apyameipunieLr | Y

SIS BALIBRXG A pasned BBRLLED 197 jo anuasaud

2y Emu,_ﬁE JBYD SEIUSISGNE Jo diotd g BB SHFHL ‘aseasys Aung pue

“SSEINS BAKISMHND PESERIIG G peiemosse ABuogs s Bumous ssnessg
awou apdgsys) Ayzjeay e B S Qe Eows sou o nod yeys palesipu oy,
*EUDEIPUOD

|EspEsa sae pue (ogon) Beessn Bun) sscmuasgn IR LIS SSRlR0RIp
7 BelA1 BNnaE SEAISOEMBUIE SRS B FISEAD PR Ui Suosind u ey
SYPHE PASEROW UMOYS BaBy seIpmS vesEesip Gung pue ‘smageip ¢oedi
'BSEDSIP LIEY U YEU peseRlyl ve selfing sjpany gyl pelese ebues
Ayz|Eay B IpIRING pUE PISERIDU] AEIRIBPOW S| ALLRCINDA L SHYEL o
UDDERUEIUGT DU RS BANEDND JO SRS PRLSIEISE-FEM B 5L STHYEL

DTG,

£

‘FEERSIP LEBY TSEIEGE RS BN ISUGITIBUAT IPLII S0 HSL PESESIILT
PUE SSRS SAREHIXD A0y UEEUIE B AES (PTEER B8 I SE0Uersgns.
 EWITREAY DISE SLHVINLIE GO SEYEL S OB LI SER05 DANEIX UG
Syesy oo Y PEISIIOSEE B SIE0UEMLON

SEIIE BARELND IO s34 pageasa Apusisisma Usdnsol jELLAou 5
Y "BSIUENE SRENUBRNE SSIE Bl BEERU AS I SR BUADIg SRS
BALEONND SSIU ECASEISID J0Y W5 SRIEUHLIE JEYT SLALIN BT I BIWEIRGNE &
SL AR BN USEROE SARBAT. JO SISYISILNHG D8] J0f DERSET SEM BULIN
ATME) CERSEIED EN0UES [EISADS LM DEIDD0SEE S48 OUE inpuirey s
e spepel aauy o speasy Yy swsverpew saoeynd jesmeu s Apog
ayp Ag pezyeanay s dByl Uey JEISE] pEINPLAT BB CSEIpED BRY 5B
pang sarads talidre SANIEEN BB IDEUND B 51 SRS SADS PN

SRBI S BATIETIINGD

BRS04 Bnodie 03 SARM UG UORBWLIGMY 108 s sDed seg seled oy R aug U pERRIdTI 5| BI0UA) PRTIENRRUL N,

SS2IS 2ATIBPIXO

ST WY ALNEOH M0H




PCT/US2011/044786

WO 2012/018535

14/18

do 4dNoid

prmEn Aup pussard o S Tpeau; ‘eenutheg of pepoay sou sy oot Bgg romesspepy Aoy pue poay B AT PEIBNENE FIN] PO DSI BRSMLINGES DEDYY

sis0lans Mda i pue ‘suaepsead

‘ssoundoso Seauen Jo secldy swins ‘seEgEp ‘SIUIPUAS JIOqETRU LY JUResEad
S UM fuonewseul apeif-mog o sxueseud gl s15abbng suun s ul o
praensg abue) ALyEal SUL LI PUE SI0) BB SEBNS| KON STIoA YL SIRDIp
synsas s pute Lxon] sTnpoadig SpRe JUIEU 0] PREISEY Se BULT N0,

UEILED puE sajageip ‘mmmm«m% SEYNISEAGPIED
A0YSU PRSERIIN PUS UONELITE U SPEM-mo hm.mm_m:m KO JO-Spans

Ciplity oI SPELB-0y 10 SIBNISWONT PRSHTEISH-[JEM BB LYY

o) spnpoadi spixo S 18] RSISSY DSjE SR BULIB IR0 UL
ek uy wegosd 40g 3533 03 FOLIRW Jads pue sgemoTe Ly e sasn
Bjipouy Juawssassy sarenby ypeay ayy ESSEISIP SIOT 0 J uawdarsaan
Ay ppasd dew wagoud AuLn peseasul Apuaisisiad pue ‘auun Sy W

wiagead 0 S{EAS) By SESEAOU vaewslepul Speili-mol Uas asmoy Talun

Jiayy vy wazerd Jo sppsap Moy Apweunca aaey Arensn aydload Ayyeay

UOonPUIUIR|JU]

B T 04 SYNpE AFHESL Jo SpPUSSHOLY

40 Uzjesy BU3 PECOLUOLE JBUT SpnGs A UMDUS 52 'SIIBAE JEFDSEAGIMUIED
ABUAD [AUE “BNLOE ‘ISR Lesl J0 ssumarnnon ey spoypasd ABunos auun
Bl uEodd po sueeea Bul Runye) ABUDR| PUB BSERSID JENDREAGIMIED
SMONES J0 H5L B] SOSERIIY] PUe BOLIM BT 1 Ul Seses.ou) eoseLLIs U
BENERC] AUIBESL S S a0) 81 aunn sned w usaodd o uogeRusIueD Sy

THEEM U0 L

5

H

, [} SEIEISNS

BELCD I DUE USIT ASBULIET DUNHTE I B J 0 SIEU0E UG SAT 0y
BULIT INOA EREAISUR SO JUSISERGEY [, Jaendg ﬁ_m@m By [ RSSO END
SIHIUBS JBLH0 PR SEIRQER  UBDUET TR0 REeasp MERy TBwnipuis
INOGEIALL |0 JUBLITHBARD BYT 0 pEYDI 87 AEW UDNEULEYLW apEh
~adn) S Esepal BUINES S 330N BUBME UBAR JOU aue nod Jeyy saaa)

MO IS JE INI00 el WEReUEYUT TPRISHE B ARW Apoug Bl U SpED
SO SUCHIIUIIL Qe Syd "B Sl 8 SI5e] (O e i e gL :@:ﬁ LB
‘SEDUBISHNS [FYuley oF sansodia se A EL&Eﬁ&% wedare Bugeay
urfag oy Apoq sy bo) ARa jeusw pus ALSESY B S UDFBLWBLLUT

IO T TR BT

J] WY AN REH MOT] falp



PCT/US2011/044786

WO 2012/018535

15/18

49 4d4N9Ol4

npespn Ave fuadan e famd e Sesoltfer o pap

‘RQEERL JO IYELS |fRIBAD ANDA INOGE Usneusiogdl Dytads seoll
sapaald 3|y JUsUSsasEsyY Jaenby yRESH B4} Sesessip UWELRD J0 50 nodk
4o EpLgss [Eeuab e sanb Ajus [E URsEMDH SIR0UET RUDS PUR 'SERGEID 7

adiy ‘aons ‘SISOSEDSOJEIRE ‘BLUPUAS JYOORIBIL S8 YDINS 'SESeasip peiem) |
~R1s200 o ¥51 paEEa.Ou) e e nod ‘[yg Jrod ue Sjus paseqy suelxes
yflamiano ay u nod sand Y20Us ‘g a7 PUE ['GE USBMIag St WY MNah

Xopuj ssep Apog

‘poch s

Apede WepLONUE |0 @S] NDA 3BUS SEIEDINUE YL M "aBeiBne S| @aB| Oy
FNoy, ARARED JUBPEOOUE ||esEAT 5 ADDG ANoA SELNSESL P 5] (Apedes
JuBpEOUS [EI6L Y Oyl 30 Buisn SUepDOUe oy PERAIBUR SEM BULIR N0,

. Heoy PO

ISYNEAY T

Aoeden JUepXoOTIUY 110

L PO o RO B OBy By e Doy el A Ognapial BBD J0U BARY FIUTMIGEIE BEEYL

"AIREEET JHEPILIINE JEII] PUE TUDIIBIIUEY) B85

DARBLIAD JO SIBRIPWIGNG S BULn anod SeAEuE Sied JUSISSESEY
Jagenby (peay ayp dys 57 YDIgs YIRSy JO SSUNSEBRLY 18410 YN
Jaadog pesn el (rydiay 150U 5 TR sy Bube yare sinoae 3843
SE0f AL 0 FENEIeY FHOSB ABI0 U 28y AR0g BISURISSEPUY DUE
SEIOG LEMIENLY L8 SEEILTE U 38y Ao elensassa AR g
‘aydiexs 04 "SULJE PASK uaye Jogoipaid 5L IYESH B 104 St TG
‘darsego pue Jyfraiaens 0 PEIRER ERERSI O JEU BYT SRESEIW

© INE peresns yEnoyly ey Apog jo slewnss uE samaosd pue
T P pulsey aed wiosy peurtuEan 5t [ Tg) e puy sser Agog

I

SSRGS AATEMIXNG 03 BIUEISSa 5 Ap0g nov Uo UegeLLIaY Sapand
DUE SRUSEIROLUe pr GlUed S B SRINSERI JEY] IS8) BIEMIIIE
Ay B spowd (0w ) dsedes Jueponee jarod el o) auan
Ao PazdiEUe UL THRUSSassE , eIenby (IERH YL SHNEIUGD
BN SE. mue LOseu JEAA UB00eD Jseany AIse Qo LI
perepnsse psie splmedes yuepopjee paonpey . wemeysg Leniapas
e afe g selyre s ANsedes JUBDIRoiUy WRID0 NED SER0S
aanepisn ylne Arsn e S)EHDES SR N0 SRS LB S0 M) Adas 5)
Arpedes uepuouue 5 ApGD Byl days CAspedes Jrenuonue pajes
5] WSIUEYIB BAGDEgeLd 51yl SSAURS BAENKND J0 SIIRYE prUUey
sy Dugyfiy o sdem eanzed "Guougs Avewr sassassad Apog @i

Agrowden IR PO TN (BT




PCT/US2011/044786

WO 2012/018535

16/18

"yneay poob pus

ssauyar Aolua ued nod Jeys o5
e asoy nok day s aagaboy
YIls Tpaas) ATADE PUR 3P 2048
SSRESE 01 Juasal Byl aNi s o
SE IS “BOLUS 10U Op NOA pue
FMIOU T D] BUE UOTBW LIRS
fUE SSENS BAORPIMD J0 §2A3]
INoA BIEIPUE 3|YDld JUILESEIESY
Jmienbyg yapead snod jo symsas
2l BsnEdag uotoayp YL Ay w
Buinoil 8B Nog "UOIUBNE pEak
1Byl sease asordun nod djsy

pue yyeay jjeiano snob afined
LED JUBIMSULT S50)EM 1004

ROH oL

49 44N9l4

‘pegay Ae bt 4 und Jendl ‘_@:&q% O O N 7 AR B LR o i SR e D B I P RAS LD J0U SR IR der Y

SINAYIDM 04 J0 IS0 Bl

HOJEL PUE BUIINGL IRoA AJEA 0

sdem puy op J0SINEUNT SSIUIM
Ao L st inod soy pood

‘Apenbar Bismisxe ipeauje ae

o IS UL JBEE SaIUI GF

104 GUBHEM 40 ‘IoIEABE BT 0
- PERISULNAOM TB SHEDS BT Buyel

‘asms Aiaooul ag) Wiy Aeme

Jaypeey Supped sy ‘Ayanse jo
; ,__w,.,_.m._w Jnod aseso o3 Amhuaniﬂ
U sawn pULY "E360 38 [ yInir
003 0F J 4o@ pue Atdos yepd
BSOS u:mt,_au anod wr sabueys
Ayew oy JueLadu s B
e Adan B peay nod g uang

=y brasm 3y by

q&.i Buiyesm “Hal apsmw gung
1B SIPALTE BE [law se (Bunges
“Ba) mm,cn_ﬁu Lung 3eyy saqAnIE
tEnGRI Jo sissuan veyd sspusys
feape wy "nod oy Ui st gey)
astusxe f0 adA] ay asooyd nod
i3y UEY JUENNSUOD SSRUTIAL
4na) ERas Aroyeriery
-nue aagsad BB PUE JYBIEM

; hﬂ_f?umf. B e sopaly

DEIIEXS .um_xﬁmm*m ...*NUQm.U pire

CEzaqe BREDEID PR EEATDIED
Juaaad sy dew asouang
cpreay pool o e queLeoduny
JBpoue 5t Aagae h.muﬁ%,i

m@%%
Aygesiy m,_p.ﬂbu%ma e 57 ‘sauinbay
e CEueRg BT N 2AD
LB Al IS S SISIEUGD
LI IR BB LIS RE R B ]
sAuoeder JuepuoniUE eI hém,
CHoReUey SEIS BANERIND
0 saunseaur daosdun Aew o
SN e R0 paasxey PsaLgs
‘eoxod ‘pay paesl 'sinu e
sty B 5poad IybiEM Apeay
& wregiiew nod diey wed pus
nod sey poof are spnposd
AyEn Jei-pasnpay pue maind
gy ,DE_E:&&E@ aperapou ,_utﬂ_m
gaw& *siueaf Bl ;me%_wm.\__m%mi
BRI BN DIENT SIUED DUE
‘sEpETEIp Y0NS TASERSID LESY
o ysy eyl ean el of e Bio
se Sunes Ayesy pusiyLnTed

, mtahmﬂﬁm?a fENpaL soley)
UppEay fedaan drod
auerredun JLiea are Jair anos
g R AR e S Bl

VG IETHLIa s 1]

aAoXduI] 0] JURINSLO SSaUaM It

s

0L LM IOM,

“sybiae
asoy nod diay o3 vepd jeapoerd &
doj@aap pUE ANMIDE §0 [BAD) pUE

1B ANDA 38 YO0 BE0E B BBl

UEZ JUBYNSULT SESUY SR INoA

puE noy, poufll s gy faxows
J0u O NOY UDITRLLHME L PUE
SEEINS DALERIKD JO SJEAD] MO[ BABY
POA JEYL BIEIPU SYTSRE 3|01
JBLISsAEsY Janenby yieay 1noy




WO 2012/018535

Eooy

PCT/US2011/044786

FIGURE 7



PCT/US2011/044786

WO 2012/018535

18/18

6 3dN9l4

9315 55U
[9215 SSA LIS 100p Ael) QAQ ||BWS D

12a) Jaqqntauelogios

8 ddNold




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings

