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USPTO (bl 1

* A method of treating colon cancer, comprising: administering a daily
dose of purified amazonic acid to a patient suffering from colon
cancer for a period of time from 10 days to 20 days, wherein said
daily dose comprises about 0.75 to about 1.25 teaspoons of amazonic
acid

Eligible. Although the claim recites a nature-based product (amazonic acid), analysis of the
claim as a whole indicates that the claim is focused on a process of practically applying the
product to treat a particular disease (breast or colon cancer), and not on the product per

se. Thus, it is not necessary to apply the markedly different characteristics analysis in order

to conclude that the claim is not directed to an exception (Step 2A: NO). The claim qualifies
as eligible subject matter
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JFor natural products, eligibility is determined principally on whether
the claimed product possesses any structural, functional and/or other

properties that represent “markedly different characteristics” from
the natural counterparts

_(United States Patent and Trademark Office, 2016a)
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(INature-based products, Examples:
1. Purified amazonic acid.
2. Purified 5-methyl amazonic acid.

Claim 1: Ineligible. Although applicant has discovered that amazonic
acid naturally occurs in the leaves of the Amazonian cherry tree, this
discovery does not, by itself, render amazonic acid patent eligible.

Claim 2: Eligible. The claimed 5-methyl amazonic acid has a different
structural characteristic than amazonic acid (its chemical structure is
different due to the addition of the 5-methyl group).
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(INature-based products, Examples:

1.

2.
3.
4

Antibiotic L.
Purified Antibiotic L.
The Antibiotic L of claim 1, which is in a tetrahedral crystal form.

The Antibiotic L of claim 1, which is expressed by recombinant
yeast.

Naturally occurring Antibiotic L is a protein that occurs in the form of hexagonal-
pyramidal crystals (each crystal has the shape of a six-sided pyramid) that are stored
inside the bacteria
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(INature-based products, Examples:

Claim 1: Ineligible

Claim 2: Eligible. Based on the specification’s definition of purified
Antibiotic L, the claim is limited to Antibiotic L in the form of
tetrahedral crystals or having a high-mannose N-glycan on residue 49.
The claim does not encompass naturally occurring Antibiotic L (which
forms hexagonal-pyramidal crystals, and has a bacillosamine N-glycan
on residue 49)
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(UNature-based products, Examples:

* Claims:
1. Anisolated man-made human pacemaker cell. Ineligible.
2. Anisolated man-made human pacemaker cell expressing marker Z. Eligible

3. A population of human pacemaker cells, wherein the population is about 10-15%
positive for marker Z, and 85-90% positive for marker P.

Eligible

4. A composition comprising a population of isolated man-made human pacemaker cells
in a container.

Ineligible.

5. A composition comprising a population of isolated man-made human pacemaker cells
in a biocompatible three-dimensional scaffold Eligible
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An integrated cartridge for sample processing and analysis is
disclosed. The integrated cartridge contains a sample prepa-
ration chamber having a sample inlet and a sample outlet, and
a sample purification chamber adapted to receive a replace-
able sample purification unit containing a housing and an
extraction filter inside the housing. The extraction filter spe-
cifically binds to a molecule of interest. The sample purifica-
tion chamber has a sample inlet that 1s in fluid communication
with the sample outlet of the sample preparation chamber.
Also disclosed is a microarray-based sample analysis
(MBSA) system.
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INTEGRATED CARTRIDGE
RELEVANT APPLICATIONS

This application claims the priority of U.S. Provisional
Application No. 61/272.397, filed on Sep. 21, 2009, which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

The technical field is biotechnology and, more specifically,
methods and apparatus for analysis of biomolecules.

BACKGROUND

It is desirable to have an analyvtical instrument that pos-
sesses both sample preparation and sample analysis func-
tions. It is also desirable to have an analytical instrument that
is light and small and can be produced at a low cost. However,
microfluidic challenges have impeded the development of
such analytical devices. These challenges are due, in part, to
the fluid dynamics at small scales. For example, as the diam-
eter of a microfluidic channel decreases, the pressure drop
across the channel increases by the 4” power, according to the
Hagen-Poiseuille equation. When employing complex
microfluidic geometries, these large pressure drops can result
in flow patterns that are very difficult to predict, particularly
with air bubbles in the system. The thermal expansion ofairis
more than five times greater than liquid, causing additional
challenges.
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INTEGRATED CARTRIDGE
RELEVANT APPLICATIONS
This application claims the priority of U.S. Provisional
Application No. 61/272,397, filed on Sep. 21, 2009, which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD
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THECHNICAL FIELD

The technical field i1s biotechnology and, more specifically.
methods and apparatus for analysis of biomolecules.

The technical field is biotechnology and, more specifically,
methods and apparatus for analysis of biomolecules.

BACKGROUND

It is desirable to have an analytical instrument that pos-
sesses both sample preparation and sample analysis func-
tions. It is also desirable to have an analytical instrument that
is light and small and can be produced at a low cost. However,
microfluidic challenges have impeded the development of
such analytical devices. These challenges are due, in part. to
the fluid dynamics at small scales. For example, as the diam-
eter of a microfluidic channel decreases, the pressure drop
across the channel increases by the 4” power, according to the
Hagen-Poiseuille equation. When employing complex
microfluidic geometries, these large pressure drops can result
in {flow patterns that are very difficult to predict, particularly
with air bubbles in the system. The thermal expansion ofair is
more than five times greater than liquid, causing additional
challenges.
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SUMMARY

An integrated cartridge for sample processing and analysis
is disclosed. The integrated cartridge contains a sample
preparation chamber having a sample inlet and a sample
outlet, and a sample purification chamber adapted to receive
a replaceable sample purification unit containing a housing
and an extraction filter inside the housing. The extraction
filter specifically binds to a molecule of interest. The sample
purification chamber has a sample inlet that is in fluid com-
munication with the sample outlet of the sample preparation
chamber.

Also disclosed is a microarray-based sample analysis
(MBSA) system. The MBSA system includes a cartridge
holder adapted to receive a detachable cartridge that is con-
figured to receive a detachable, replaceable sample analysis
unit having a reaction chamber and a microarray, a fluid
control subsystem that controls fluid flow, and an optical
subsystem configured to capture an image of the microarray.
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FIG. 1A

BRIEF DESCRIPTION OF DRAWINGS

The detailed description will refer to the following draw-
ings in which:

FIGS. 1A and 1B are schematic drawings showing
embodiments of the integrated cartridge.

FIG. 2 is a schematic drawing showing an integrated car-
tridge with cell lysis means.

FIG. 3A-3C are schematics showing different embodi-
ments of the protein purification components of a dual-func-
tion integrated cartridge.

FIG. 4 1s a block diagram of a microarray-based sample
analysis (MI3SA) system.

FIG. 5 is a schematic of the fluidic subsystem showing
pumps and selection valves (SV) connected to the integrated
cartridge.
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DETAILED DESCRIPTION

&Q_é 39 gyl ‘;99_99 a).g)lS 9 Mg g0 oas}_él PQA‘ é_é) ‘5|),3 l.m.él;l)l.;: C:-i‘ 4—: This descript_ion is iu?ended to_ be read in conneption with

i1 the accompanying drawings. which are to be considered part
of the entire written description of this invention. The draw-
ing figures are not necessarily to scale and certain features of
the invention may be shown exaggerated in scale or in some-
what schematic form in the interest of clarity and conciseness.
In the description, relative terms such as “front.” “back.” “up.”
“down.” “top” and “bottom,” as well as derivatives thereof.
should be construed to refer to the orientation as then
described or as shown in the drawing figure under discussion.
These relative terms are for convenience of description and
normally are not intended to require a particular orientation.
Terms concerning attachments, coupling and the like, such as
“connected” and “‘attached,” refer to a relationship wherein
structures are secured or attached to one another either
directly or indirectly through intervening structures, as well
as both movable or rigid attachments or relationships, unless
expressly described otherwise.

In describing preferred embodiments of the present inven-
tion, specific terminology is employed for the sake of clarity.
However, the invention is not intended to be limited to the
specific terminology so selected. It is to be understood that
each specific element includes all technical equivalents which

BUCRY KEpWe- HF JUE

An integrated cartridge for sample processing and analysis
is disclosed. The integrated cartridge includes a sample
preparation chamber, a sample purification chamber and a
detachable sample analysis unit. The sample preparation
chamber has a sample inlet and sample outlet and is in fluid
communication with the sample purification chamber. The
sample purification chamber contains an extraction filter that
specifically binds to a molecule of interest. The detachable
sample analysis unit includes at least one sample analysis
chamber that contains a microarray.

‘What is claimed is:
1. An integrated cartridge for sample processing and analy-
sis, comprising:
a sample purification chamber configured to receive a
replaceable sample purification unit containing a hous-
ing and an extraction filter inside the housing. wherein

An integrated cartridge for sample processing and analysis
is disclosed. The integrated cartridge includes a sample

the extraction filter is a silica filter that specifically binds preparation chamber, a sample purification chamber and a
to an analyte: detachable sample analysis unit. The sample preparation
a sample analysis unit in fluid communication with the chamber has a sample inlet and sample outlet and is in fluid
sample purification chamber, wherein the sample analy- communication with the sample purification chamber. The
sis unit comprises a microarray chamber comprising a sample purification chamber contains an extraction filter that
microarray for analysis of analyte eluted from the silica specifically binds to a molecule of interest. The detachable
filter: and sample analysis unit includes at least one sample analysis
a plurality of pin valves that control liquid movement chamber that contains a microarray.
within the cartridge. FIG. 1A shows an embodiment of an integrated cartridge.

The integrated cartridge allows for the extraction of biomol-
ecules, such as polypeptides and polynucleotides, and subse-
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FIG. 1A

FIG. 1A shows an embodiment of an integrated cartridge.
The integrated cartridge allows for the extraction of biomol-
ecules, such as polypeptides and polynucleotides, and subse-
quent analysis of the biomolecules within the same cartridge.
In this embodiment, the integrated cartridge 100 contains a
cartridge body 1 and a sample analysis unit 2. The cartridge
body 1 contains a sample preparation chamber 10, a sample
purification chamber 20 in fluid communication with the
sample preparation chamber 10, an sample elution chamber
30 in fluid communication with the sample purification cham-
ber 20, a waste chamber 40 in fluid communication with the
sample purification chamber 20. a product waste chamber 50
in fluid communication with the sample analysis unit 2 when
it 1s attached to the cartridge body 1, fluidic channels 60 that
connect the chambers to each other, and a fluidic interface 70
that allows the integrated cartridge 100 to be connected to a
cartridge base (not shown). In one embodiment, the sample
analysis unit 2 is an integrated part of the cartridge body 1. In
another embodiment, the sample analysis unit 2 is detachable
from the cartridge body 1. FIG. 1B is a schematic drawing
showing the same cartridge 100 with on-board valves 80 that
control fluid flow in each chamber.




I &5

AT
PR ¥

R

U

€

e
B N
i




\

.i(g

<

glszs

asalcdoe

| &5

EXAMPLES
Example 1
Components of the Microarray Based Sample
Analysis (MBSA) System
Example 2
Detection of Bacteria in Test Samples with

Integrated Cartridge and the Microarray Based
Sample Analysis System

Example 3
Genotyping of Single-Nucleotide Polymorphism

(SNP Typing) with Integrated Cartridge and the
Microarray Based Sample Analysis System

Example 4

Software Development: DX3000 Automated Task
Execution Program

Example 5

Protein and Nucleic Acid Purification on the Same
Cartridge
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What is claimed is:

1. An integrated cartridge for sample processing and analy-

sis, comprising:

a sample purification chamber configured to receive a
replaceable sample purification unit containing a hous-
ing and an extraction filter inside the housing, wherein
the extraction filter is a silica filter that specifically binds
to an analyte;

a sample analysis unit in fluid communication with the
sample purification chamber, wherein the sample analy-
sis unit comprises a microarray chamber comprising a
microarray for analysis of analyte eluted from the silica
filter; and

a plurality of pin valves that control liquid movement
within the cartridge.

WA 23 SO g0 A8lal b Jliww gledl 4015 dguxo

2. The integrated cartridge of claim 1, further comprising a
waste chamber.
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What is claimed is:

1. An integrated cartridge for sample processing and analy-

sis, comprising:

a sample purification chamber configured to receive a
replaceable sample purification unit containing a hous-
ing and an extraction filter inside the housing, wherein
the extraction filter is a silica filter that specifically binds
to an analyte;

a sample analysis unit in fluid communication with the
sample purification chamber, wherein the sample analy-
sis unit comprises a microarray chamber comprising a
microarray for analysis of analyte eluted from the silica
filter; and

a plurality of pin valves that control liquid movement
within the cartridge.

e 53 S 9,5 AL L Sl slesl (9,5 3gae
5. The integrated cartridge of claim 1, further comprising
microfluidic channels that facilitate fluid movement within
the integrated cartridge, wherein interior surfaces of the
microchannels are fully or partially covered or coated with a
hydrophilic film to reduce bubble trapping inside the microf-
luidic channels.
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Regional Patent Office

In some regions, countries created a regional patent office for filing, search and examination of regional
patents.

African Intellectual Property Organization (OAPI)

African Regional Intellectual Property Organization (ARIPO)

Eurasian Patent Organization (EAPO)

European Patent Organisation (EPO)

Patent Office of the Cooperation Council for the Arab States of the Gulf (GCC Patent office)



http://www.oapi.int/
http://www.aripo.org/
http://www.eapo.org/en/
https://www.epo.org/index.html
https://www.gccpo.org/DefaultEn.aspx

European Patent Organisation

* The European Patent Convention makes it possible to obtain patent protection in
about 40 European countries on the basis of a single application

* The applicant selects the countries in which he wants protection

* European patents are granted by the European Patent Office in a centralised and thus
cost-effective and time-saving procedure conducted 1n either English, French or
German, its three official languages.




Map showing the geographic coverage of European patents

as of 1 March 2018
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