containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of facces
samples and a bottom cap applied removably
to the bottom end of the container body. /d.
at [0019]. De Luca discloses that on the
extraction tube, “[a]n annular seal 55 is
provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].

Lapidus ‘650 discloses removing a portion of the fecal sample to produce a removed
portion and a remaining portion of the fecal sample. According to Lapidus ‘650, the cross-
sectional portion corresponds to the ‘removed portion’ of the fecal sample in independent claim
1.

Given the removal of a cross-sectional sample, logic dictates that Lapidus ‘650 discloses
a ‘remaining portion’ of the fecal sample that is left over following such removal. In re Johnson,
558 F.2d at 1019. A person of ordinary skill in the art would recognize and understand that
Lapidus ‘650 discloses the ‘remaining portion” according to independent claim 1. Ex. 1014 at
paragraphs 60-63.

Moreover, Lapidus ‘650 discloses that the ‘removed portion” of the fecal sample is
obtained upon collection of the fecal sample. Again referring to Figure 2 above, Lapidus ‘650
discloses that “[m]eans 8 may be fixedly attached to the support frame 1 or may be removably
attached for removal subsequent to deposition of stool. Means 8 may comprise a further means
for removing at least a circumferential surface or cross-sectional portion from the voided stool.”
Id. at column 7, lines 61-65. This provides evidence that the ‘removed portion’ of the fecal
sample (e.g., a cross-sectional portion from the voided stool) can be obtained in the conventional
toilet upon collection of the voided stool.

Even if Lapidus ‘650 is determined to not specifically teach removal to a separate

sealable container, De Luca removes this deficiency. De Luca discloses “an extraction and
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sampling device for collection of faeces samples, particularly for laboratory immunological tests,

for qualitative or quantitative determination of one or more analytes, such as haemoglobin...”.

Ex. 1006 at [0001]. Further, De Luca teaches that fecal samples are removed and placed in a

separate sealable container to perform assays, such as fecal immunochemical blood tests. The

extraction tube of De Luca includes a container body for containing a fecal sample with buffer

solution and the container is sealed using a cap.

Thus, a person of ordinary skill in the art would have been motivated to utilize the

separate sealable container of De Luca to place the ‘removed portion’ of the fecal sample

obtained by Lapidus ‘650 with the requisite expectation of success. Therefore, one skilled in the

art would recognize that Lapidus ‘650 in view of De Luca discloses all of the requirements for

the removing step contained in the second limitation of claim 1 of the “781 Patent. Ex. 1014 at

paragraph 66.

781 Patent, Claim 1, Third Limitation

Lapidus ‘650 in view of De Luca and Olson

¢) combining the removed portion of the fecal
sample in the separate sealable container with
a buffer that prevents denaturation or
degradation of blood proteins found in a fecal
sample, and sealing the sealable container;

and

Lapidus ‘650 discloses that “[o]nce obtained,
the cross-sectional stool sample is
homogenized in an appropriate buffer, such as
phosphate buffered saline. Homogenization
means and materials for homogenization are
generally known in the art. Thus, particular
homogenization methods may be selected by
the skilled artisan and may depend upon the
assay to be employed. The buffer may contain
detergent, salt, proteinase, inhibitors of DNA
and RNA degrading enzymes. The
composition of the buffer will depend on the
type of assay to be performed. If a fecal
occult blood assay is to be performed, the
buffer may contain chemical compounds
which react with blood to produce a color, the

intensity of which can be measured. Buffers
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useful for detecting the presence of fecal
occult blood are known in the art. If a test is
to be performed for the presence of a
particular protein, the buffer should not
contain a proteinase capable of degrading
such tumor marking antigens.” Ex. 1003 at

column 8§, lines 5-21.

De Luca discloses “an extraction and
sampling device for collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin, Helicobacter
pylori and the like. Ex. 1006 at [0001]. De
Luca discloses “an extraction and sampling
tube for the collection of faeces samples that
is practical for the patient and simple to use
for the laboratory technician.” Id. at [0015].
Further, De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. /d.
at [0019]. De Luca discloses that on the

extraction tube, “[a]n annular seal 55 is
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provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].

Lapidus ‘650 discloses combining the removed portion of the fecal sample (e.g., the
cross-sectional portion) with a buffer. Lapidus ‘650 discloses such buffers as any buffer known
to the skilled artisan, such as those that contain detergents and salts, which are well known for
preservation of proteins. Ex. 1014 at paragraphs 72-73. Lapidus ‘650 further notes that to
prevent the denaturation or degradation of blood proteins found in the sample, it would be
important to specifically avoid including a proteinase in the buffer that would contain detergents
and salts.

Again, Lapidus ‘650 discloses that the cross-sectional portion of the fecal sample can be
homogenized in a buffer according to “means and materials” that are generally known in the art.
This indicates that the removed portion is added to a buffer for further processing.

Even if Lapidus ‘650 is determined to not specifically teach combining the removed
portion of the fecal sample in the separate sealable container with a buffer that prevents
denaturation or degradation of blood proteins found in a fecal sample, and sealing the sealable
container, De Luca removes this deficiency. De Luca discloses “an extraction and sampling
device for collection of facces samples, particularly for laboratory immunological tests, for
qualitative or quantitative determination of one or more analytes, such as haemoglobin...”. Ex.
1006 at [0001]. The devices of De Luca are used for detection of blood proteins such as
hemoglobin for use in fecal immunochemical blood tests. Further, De Luca teaches that fecal
samples are removed and placed in a separate sealable container to perform the fecal
immunochemical blood tests. The extraction tube of De Luca includes a container body for
containing a buffer solution and fecal sample and the container is sealed using a cap.

Thus, a person of ordinary skill in the art would have been motivated to utilize the
separate sealable container of De Luca to place the removed portion from the fecal sample of
Lapidus ‘650. Based on De Luca, a person of ordinary skill in the art would combine the
removed portion of the fecal sample in the separate sealable container with a buffer in the
extraction tube’s container body to prevent denaturation or degradation of blood proteins so that

a fecal immunochemical blood test could be performed. Ex. 1014 at paragraph 75. Further, De
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Luca teaches that the extraction tube is sealed using a top cap, rendering the extraction tube to be
a “separate sealable container.” Therefore, one skilled in the art would recognize that Lapidus
‘650 in view of De Luca discloses all of the requirements for the combining step contained in the

third limitation of claim 1 of the ‘781 Patent. Id.

‘781 Patent, Claim 1, Fourth Limitation Lapidus ‘650 in view of De Luca and Olson

d) combining the remaining portion of the Lapidus ‘650 discloses that “[m]ethods of the
fecal sample in the sealable collection vessel | invention also comprise obtaining a

with a stabilizing buffer, and sealing the representative (i.e., cross-sectional) sample of
sealable collection vessel. stool and homogenizing the stool in a buffer,
such as a buffer comprising a detergent and a
proteinase and optionally a DNase inhibitor.
Ex. 1003 at column 2, line 66 — column 3,
line 3 (emphasis added). Lapidus ‘650
discloses that “the receptacle [containing the
stool] may comprise means for introducing
homogenization buffer or one or more
preservatives, such as alcohol, a solution of
high salt concentration, antibiotics, and
chaotropic salts in order to neutralize bacteria
present in the stool sample. The
homogenization buffer may be a
physiologically compatible buffer such as
phosphate buffered saline, and may comprise
salt such as 20-100 mM NaCl or KCI. The
homogenization buffer may also comprise a
detergent, such as 1-10% SDS or triton,
and/or a proteinase, such as proteinase K. The
buffer may also contain inhibitors of DNA
and RNA degrading enzymes. The

receptacle, whether adapted to fit a toilet or
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simply adapted for receiving the voided stool
sample, should include sealing means
sufficient to contain the voided stool sample
and any solution added thereto and to prevent
the emanation of odors.” Id. at column 7,

lines 31-49.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at t0 the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA

yields similar to the tO samples (Table 3).”
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Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, Lapidus ‘650 discloses combining the remaining portion of the fecal
sample in the sealable collection vessel with a stabilizing buffer. Even if Lapidus ‘650 is
determined to not specifically teach combining the remaining portion of the fecal sample in the
sealable collection vessel with a stabilizing buffer, Olson removes this deficiency.

Olson discloses that addition of a stabilizing buffer (Exact buffer A) to stool samples
provided a significant increase in recovery of DNA compared with samples incubated without
buffer. This addition of a stabilizing buffer to DNA led to increased assay sensitivity.

Thus, a person of ordinary skill in the art would have been motivated to combine the
remaining portion of the fecal sample with the stabilizing buffer taught by Olson. Olson
discloses that DNA assays are greatly improved with addition of stabilizing buffer. Therefore,
one skilled in the art would recognize that Lapidus ‘650 in view of Olson discloses all of the
requirements for the combining step contained in the fourth limitation of claim 1 of the ‘781
Patent. Ex. 1014 at paragraph 84.

In summary, Lapidus ‘650 in view of De Luca and Olson disclose the limitations of claim
1 of the “781 Patent. Consequently, claim 1 is obvious over Lapidus ‘650 in view of De Luca

and Olson.

7. Ahlquist in view of De Luca and Olson Renders Claim 1 Obvious

‘781 Patent, Claim 1, Preamble Ahlquist in view of De Luca and Olson
1. A method of processing a freshly-collected | Ahlquist discloses “[p]atients collected 3
fecal sample without freezing, the method stools by using plastic buckets mounted to the
comprising: toilet seat. Promptly after each individual

collection, patients smeared stool onto both

windows of their Hemoccult and
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HemoccultSensa cards and then express-
shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in
Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing’ heading.

As explained in Section IV. supra, the preamble of claim 1 is not a limitation. However,

even if the preamble of claim 1 was determined to be a limitation, Ahlquist discloses this

limitation because Ahlquist teaches collection of stool (a fecal sample) into a plastic bucket.

Further, Ahlquist indicates that the stools were frozen after they were received at the Mayo

Clinic. This indicates that the stools were obtained without freezing and therefore a person of

ordinary skill in the art would recognize Ahlquist discloses the method of processing a “freshly-

collected” fecal sample “without freezing” specified by the preamble. Ex. 1014 at paragraph 48.

‘781 Patent, Claim 1, First Limitation

Ahlquist in view of De Luca and Olson

a) collecting a fecal sample from a human
subject, wherein the fecal sample is collected
at home by the human subject by defecation

directly into a sealable collection vessel;

Ahlquist discloses “[p]atients collected 3
stools by using plastic buckets mounted to the
toilet seat. Promptly after each individual
collection, patients smeared stool onto both
windows of their Hemoccult and
HemoccultSensa cards and then express-
shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in
Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing’ heading.

Ahlquist discloses collecting a fecal sample from a human subject as it teaches that

human patients collected stools (a fecal sample) into a plastic bucket mounted to a toilet seat.

This indicates that the human subject defecated directly into the plastic bucket, which is a
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collection vessel. Further, Ahlquist teaches that the plastic bucket is a sealable collection vessel
because the plastic bucket is later sealed upon shipping.

Further, Ahlquist discloses that the stool can be collected at home according to the
broadest reasonable interpretation of the claims consistent with the specification. Ahlquist
discloses that the stools are collected by patients and then express-shipped to the Mayo Clinic,
meaning that the fecal sample was collected at a location different than the Mayo Clinic testing
Jacility. This indicates that the stool can be collected in a toilet that is not located at a testing
facility. A person skilled in the art would understand that Ahlquist effectively describes
collection of a stool at home, given that “home” is not a testing facility such a medical
diagnostics laboratory at the Mayo Clinic.

Therefore, one skilled in the art would recognize that Ahlquist discloses all of the
requirements for the collecting step contained in the first limitation of claim 1 of the “781 Patent.

Ex. 1014 at paragraphs 55-56.

‘781 Patent, Claim 1, Second Limitation Ahlquist in view of De Luca and Olson

b) removing a portion of the fecal sample to a | Ahlquist discloses “[p]atients collected 3
separate sealable container to produce a stools by using plastic buckets mounted to the
removed portion and a remaining portion of toilet seat. Promptly after each individual

the fecal sample; collection, patients smeared stool onto both
windows of their Hemoccult and
HemoccultSensa cards and then express-
shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in
Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing’ heading.

Ahlquist discloses that “[w]e did not evaluate

fecal immunochemical blood tests, and such

tests may detect more adenomas than do

87

Exact Sciences Ex. 2003, Page 977 of 1394



guaiac tests, because of differences in relative
detection rates. Id. at page 9, second full

paragraph. (citations omitted).

De Luca discloses “an extraction and
sampling device for collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin, Helicobacter
pylori and the like. Ex. 1006 at [0001]. De
Luca discloses “an extraction and sampling
tube for the collection of faeces samples that
is practical for the patient and simple to use
for the laboratory technician.” Id. at [0015].
Further, De Luca discloses “[t]he extraction
tube for collection of facces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faecces
samples and a bottom cap applied removably
to the bottom end of the container body. /d.
at [0019]. De Luca discloses that on the
extraction tube, “[a]n annular seal 55 is
provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].
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Ahlquist discloses removing a portion of the fecal sample to produce a removed portion
and a remaining portion of the fecal sample. According to Ahlquist, the patients collected stool
and then “smeared stool” onto Hemoccult and HemoccultSensa cards. This smeared stool
sample corresponds to the ‘removed portion’ of the fecal sample in independent claim 1. The
rest of the stool in the plastic bucket disclosed by Ahlquist corresponds to the ‘remaining
portion” of the fecal sample in independent claim 1.

Although Ahlquist utilizes the guaiac tests for detection of blood proteins, Ahlquist states
that fecal immunochemical blood tests provide improved detection of adenomas compared to
guaiac tests. Thus, a person of ordinary skill in the art reading Ahlquist would be motivated to
substitute the guaiac tests of Ahlquist with means to perform fecal immunochemical blood tests
because an improvement in detection would be achieved. Ex. 1014 at paragraph 68.

De Luca discloses “an extraction and sampling device for collection of faeces samples,
particularly for laboratory immunological tests, for qualitative or quantitative determination of
one or more analytes, such as haemoglobin...”. Ex. 1006 at [0001]. The devices of De Luca are
fecal immunochemical blood tests indicated by Ahlquist to provide improved adenoma detection
compared to guaiac tests.

Further, De Luca teaches that fecal samples can be removed and placed in a separate
sealable container to perform the fecal immunochemical blood tests. The extraction tube of De
Luca includes a container body for containing a buffer solution and fecal sample and the
container is sealed using a cap.

Thus, a person of ordinary skill in the art would have been motivated to utilize the
separate sealable container of De Luca for performing fecal immunochemical blood tests instead
of the guaiac tests of Ahlquist with the requisite expectation of success. Therefore, one skilled in
the art would recognize that Ahlquist in view of De Luca discloses all of the requirements for the
removing step contained in the second limitation of claim 1 of the “781 Patent. Ex. 1014 at

paragraph 68.

‘781 Patent, Claim 1, Third Limitation Ahlquist in view of De Luca and Olson

¢) combining the removed portion of the fecal | Ahlquist discloses “[p]atients collected 3
sample in the separate sealable container with | stools by using plastic buckets mounted to the

a buffer that prevents denaturation or toilet seat. Promptly after each individual

89

Exact Sciences Ex. 2003, Page 979 of 1394



degradation of blood proteins found in a fecal
sample, and sealing the sealable container;

and

collection, patients smeared stool onto both
windows of their Hemoccult and
HemoccultSensa cards and then express-
shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in
Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing’ heading.

Ahlquist discloses that “[w]e did not evaluate
fecal immunochemical blood tests, and such
tests may detect more adenomas than do
guaiac tests, because of differences in relative
detection rates. Id. at page 9, second full

paragraph. (citations omitted).

De Luca discloses “an extraction and
sampling device for collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin, Helicobacter
pylori and the like. Ex. 1006 at [0001]. De
Luca discloses “an extraction and sampling
tube for the collection of faeces samples that
is practical for the patient and simple to use
for the laboratory technician.” Id. at [0015].
Further, De Luca discloses “[t]he extraction
tube for collection of facces samples,
according to the invention, comprises a

container body hollow on the inside for
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containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of facces
samples and a bottom cap applied removably
to the bottom end of the container body. /d. at
[0019]. De Luca discloses that on the
extraction tube, “[a]n annular seal 55 is
provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].

As discussed supra, Ahlquist discloses removing a portion of the fecal sample by
smearing stool onto the guaiac-based Hemoccult and HemoccultSensa cards. Ahlquist states that
fecal immunochemical blood tests provide improved detection of adenomas compared to guaiac
tests. Ex. 1004 at page 9, second full paragraph. Thus, a person of ordinary skill in the art
reading Ahlquist would be motivated to substitute the guaiac tests of Ahlquist with means to
perform fecal immunochemical blood tests because an improvement in detection would be
achieved. Ex. 1014 at paragraph 76.

De Luca discloses “an extraction and sampling device for collection of faeces samples,
particularly for laboratory immunological tests, for qualitative or quantitative determination of
one or more analytes, such as haemoglobin...”. Ex. 1006 at [0001]. The devices of De Luca are
fecal immunochemical blood tests indicated by Ahlquist to provide improved adenoma detection
compared to guaiac tests.

Further, De Luca teaches that fecal samples can be removed and placed in a separate
sealable container to perform the fecal immunochemical blood tests. The extraction tube of De
Luca includes a container body for containing a buffer solution and fecal sample and the
container is sealed using a cap.

Thus, a person of ordinary skill in the art would have been motivated to utilize the
separate scalable container of De Luca in order to perform a fecal immunochemical blood test

instead of the guaiac tests of Ahlquist. Based on De Luca, a person of ordinary skill in the art
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would combine the removed portion of the fecal sample in the separate sealable container with a

buffer in the extraction tube’s container body to prevent denaturation or degradation of blood

proteins so that a fecal immunochemical blood test could be performed. Ex. 1014 at paragraph

76. Further, De Luca teaches that the extraction tube is sealed using a top cap, rendering the

extraction tube to be a “separate sealable container.” Therefore, one skilled in the art would

recognize that Ahlquist in view of De Luca discloses all of the requirements for the combining

step contained in the third limitation of claim 1 of the ‘781 Patent. /d.

‘781 Patent, Claim 1, Fourth Limitation

Ahlquist in view of De Luca and Olson

d) combining the remaining portion of the
fecal sample in the sealable collection vessel
with a stabilizing buffer, and sealing the

sealable collection vessel.

Ahlquist discloses “[p]atients collected 3
stools by using plastic buckets mounted to the
toilet seat. Promptly after each individual
collection, patients smeared stool onto both
windows of their Hemoccult and
HemoccultSensa cards and then express-
shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in
Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing’ heading.

Ahlquist states that “[t]echnical advances
could improve DNA assay sensitivity” on the
stools and that “[m]ethods to increase stool
DNA capture are needed, and some have been
reported.” Id. at page 9, third full paragraph
(citations omitted). Ahlquist states that its
authors and other researchers “have shown
that adding a preservative to stool at the time
of defecation can prevent degradation of long

DNA.” Id.
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Olson discloses development of *“a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at t0 the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.
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As discussed supra, Ahlquist discloses removing a portion of the fecal sample by
smearing stool onto the guaiac-based Hemoccult and HemoccultSensa cards, corresponding to
the “removed portion” of the fecal sample. After removing this portion, Ahlquist discloses that
the remaining portion of the fecal sample is “sealed in a bucket” and express-shipped to the
testing facility along with the Hemoccult and HemoccultSensa cards.

Although Ahlquist does not teach addition of a stabilizing buffer to the remaining portion
of the fecal sample, Ahlquist states that “[t]Jechnical advances could improve DNA assay
sensitivity’” on the stools and that “[m]ethods to increase stool DNA capture are needed, and
some have been reported.” Ex. 1004 at page 9, third full paragraph (citations omitted). To this
end, Ahlquist states that its authors and other researchers “have shown that adding a preservative
to stool at the time of defecation can prevent degradation of long DNA.” Id. Thus, a person of
ordinary skill in the art reading Ahlquist would be motivated to add a preservative as a
stabilizing buffer to the stool at the time of defecation in order to prevent degradation of nucleic
acids. Ex. 1014 at paragraphs 85-86.

Olson discloses that addition of a stabilizing buffer (Exact buffer A) to stool samples
provided a significant increase in recovery of DNA compared with samples incubated without
buffer. This addition of a stabilizing buffer to DNA led to increased assay sensitivity.

Thus, a person of ordinary skill in the art would have been motivated to combine the
remaining portion of the fecal sample with the stabilizing buffer taught by Olson instead of
omitting the buffer as was done in Ahlquist. Olson discloses that DNA assays are greatly
improved with addition of stabilizing buffer and Ahlquist provides express motivation to make
this modification with the requisite expectation of success. Therefore, one skilled in the art
would recognize that Ahlquist in view of Olson discloses all of the requirements for the
combining step contained in the fourth limitation of claim 1 of the “781 Patent. /d.

In summary, Ahlquist in view of De Luca and Olson disclose the limitations of claim 1 of

the “781 Patent. Consequently, claim 1 is obvious over Ahlquist in view of De Luca and Olson.
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8. O’Neill in view of De Luca and Olson Renders Claim 1 Obvious

¢781 Patent, Claim 1, Preamble O’Neill in view of De Luca and Olson
1. A method of processing a freshly-collected | O’Neill discloses “a fixed shape container for
fecal sample without freezing, the method collecting faecal stools which has an upper
comprising: receiving mouth and a lower stool collection

channel, the internal walls of the container
narrowing from the mouth to the channel so
that when a stool is deposited through the
mouth the stool is encouraged to lie
lengthways along the channel.” Ex. 1005 at
page 7, lines 5-11. O’Neill discloses that the
container “can serve both as the receptacle
into which the stool is excreted and as the
container in which the stool is washed. So the
stool does not need to be transferred to a
different washing container, which avoids
damage to the stool surface caused by such a
transfer. Such damage would interfere with
the accuracy of e.g. screening tests which may
be performed on the stool. If the stool is
excreted into the container at home and then
transported to e.g. a clinic for washing, the
container has the further advantage of holding
the stool reasonably securely in the channel so
that transportation damage to the stool surface
is reduced or avoided.” Id. at page 7, line 34-
page 8, line 11. O’Neill discloses that the
container can be placed in an apparatus and
that the “apparatus may further comprise

cooling means for cooling the stool to a
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temperature (preferably of -80°C to 15°C,
preferably -10°C to 15°C, preferably -10°C to
10°C, more preferably 0°C to 5°C) below its
gel freezing point.” Id. at page 6, lines 14-17.

As explained in Section IV. supra, the preamble of claim 1 is not a limitation. However,

even if the preamble of claim 1 was determined to be a limitation, O’Neill discloses this

limitation because O’Neill teaches collection of stool (a fecal sample) into a container. Further,

although O’Neill suggests that the stools can be cooled to a temperature “below its gel freezing

point,” this is simply one embodiment of the disclosure. Moreover, the temperature range of

cooling the stool includes temperatures as high as 15°C (59°F). A person of ordinary skill in the

art would understand that collection of a fecal sample at a temperature of 15°C (59°F)

corresponds to processing “without freezing.” Ex. 1014 at paragraph 49.

Accordingly, a person of ordinary skill in the art would recognize O’Neill discloses the

method of processing a “freshly-collected” fecal sample “without freezing” specified by the

preamble. Id.

‘781 Patent, Claim 1, First Limitation

O’Neill in view of De Luca and Olson

a) collecting a fecal sample from a human
subject, wherein the fecal sample is collected
at home by the human subject by defecation

directly into a sealable collection vessel;

O’Neill discloses “a fixed shape container for
collecting faecal stools which has an upper
receiving mouth and a lower stool collection
channel, the internal walls of the container
narrowing from the mouth to the channel so
that when a stool is deposited through the
mouth the stool is encouraged to lie
lengthways along the channel.” Ex. 1005 at
page 7, lines 5-11. O’Neill discloses that the
container “can serve both as the receptacle
into which the stool is excreted and as the

container in which the stool is washed. ... If
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the stool is excreted into the container at
home and then transported to e.g. a clinic for
washing, the container has the further
advantage of holding the stool reasonably
securely in the channel so that transportation
damage to the stool surface is reduced or
avoided.” Id. at page 7, line 34- page 8, line
11. O’Neill discloses that “preferably the
container is hermetically sealable to reduce
the exposure to atmospheric oxygen of a stool
deposited therein. The seal may be achieved
by means of a lid or cover (e.g. having a snap-
fit or screw fitting) for the mouth.” Id. at

page 9, lines 28-33.

O’Neill discloses collecting a fecal sample from a human subject as it teaches that human
patients collected stools (a fecal sample) into a container that is positioned over a toilet. The
container is a collection vessel and O’Neill teaches that the container is “the receptacle into
which the stool is excreted.” Figure 3b of O’Neill is presented below, showing the receptacle (1)

of the container that includes an excreted stool (3).
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O’Neill discloses that “the container is hermetically sealable to reduce the exposure to
atmospheric oxygen of a stool deposited therein. The seal may be achieved by means of a lid or
cover (e.g. having a snap-fit or screw fitting) for the mouth.” This indicates that the container of
O’Neill is a sealable collection vessel. Figure 3b of O’Neill shows the lid (13) that seals the
container of the receptacle (1).

Further, O’Neill discloses that “the stool is excreted into the container at home and then
transported to e.g. a clinic for washing.” This indicates that the stool can be collected in a toilet
that is not located at a testing facility.

Therefore, one skilled in the art would recognize that O’Neill discloses all of the
requirements for the collecting step contained in the first limitation of claim 1 of the “781 Patent.

Ex. 1014 at paragraph 58.

‘781 Patent, Claim 1, Second Limitation O’Neill in view of De Luca and Olson

b) removing a portion of the fecal sample to a | O’Neill discloses “a method and apparatus for

separate sealable container to produce a removing cellular material from faecal stools
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removed portion and a remaining portion of

the fecal sample;

and a container for collecting faecal stools.”
Ex. 1005 at page 1, lines 5-7. O’Neill
discloses “a method of removing cellular
material from the surface of a faecal stool” in
a container that comprising the steps of
“introducing wash liquid into the container
whilst maintaining the stool at a temperature
below its gel freezing point” and then
“moving the container to cause the liquid to
run back and forth along the channel thereby
washing the cellular material from the surface
of the stool.” Id. at page 3, lines 16-27.
Thereafter, O’Neill further discloses “[t]he
apparatus may further comprise at least one
and preferably a plurality of detachable
sample receptacles into which wash liquid is
transferable from the container, so that e.g.
when stool washing is completed the wash
liquid may be poured from the container into
the receptacles. These can then be detached
from the apparatus and transferred to an
automated liquid-handling system for high
throughput processing of the liquid samples
contained therein.” Id. at page 6, line 31 —
page 7, line 4. Finally, O’Neill discloses that
the wash liquid can “be divided into standard
volumes and received into a plurality of
removable (e.g. clip-on) sample receptacles
(not shown) . The sample receptacles may be
a strip of tubes each of e.g. 0.1-0.5 ml volume

as can be removed and clipped into a standard
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microplate format used for clinical analyses.
Alternatively the sample receptacles may be

individual tubes each of e.g. 1-2 ml volume.’

Id. at page 14, lines 27-33.

De Luca discloses “an extraction and
sampling device for collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin, Helicobacter
pylori and the like. Ex. 1006 at [0001]. De
Luca discloses “an extraction and sampling
tube for the collection of faeces samples that
is practical for the patient and simple to use
for the laboratory technician.” Id. at [0015].
Further, De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. /d.
at [0019]. De Luca discloses that on the
extraction tube, “[a]n annular seal 55 is
provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].
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O’Neill discloses removing a portion of the fecal sample to produce a removed portion
and a remaining portion of the fecal sample. According to O’Neill, cellular material is removed
from a fecal sample. This cellular material corresponds to the ‘removed portion’ of the fecal
sample in independent claim 1. The rest of the stool in the container disclosed by O’Neill
corresponds to the ‘remaining portion’ of the fecal sample in independent claim 1.

O’Neill discloses that the cellular material is removed from the fecal sample via a wash
liquid and teaches that the removed portion is placed into sample receptacles for subsequent
analysis of DNA, RNA and proteins. In particular, O’Neill discloses that “[w]hen the wash
programme ends, the sample rack is pivoted about pivot 47 to bring axis 41 into a vertical
position (see Fig. 5). Almost all of wash liquid 44 is then decanted out of receptacle 1 via port
21, foraminous screen 25 substantially preventing larger food residues or other broken off pieces
from the stool exiting with the liquid. Coarse sieve 25a removes smaller pieces from the liquid.
Finer downstream sieves (not shown) further limit the maximum particle size in the liquid. The
liquid is then be divided into standard volumes and received into a plurality of removable (e.g.
clip-on) sample receptacles (not shown). The sample receptacles may be a strip of tubes each of
e.g. 0.1-0.5 ml volume as can be removed and clipped into a standard microplate format used for
clinical analyses. Alternatively the sample receptacles may be individual tubes each of e.g. 1-2
ml volume. The sample rack is then returned to its horizontal position and receptacle 1 is
removed and safely disposed of.” Ex. 1005 at page 14, lines 18-35. A person of ordinary skill in
the art would understand that the individual tubes as described by O’Neill would include
separate, sealable containers such as Eppendorf tubes that are used in the art. Ex. 1014 at
paragraph 69.

Moreover, De Luca discloses “an extraction and sampling device for collection of faeces
samples, particularly for laboratory immunological tests, for qualitative or quantitative
determination of one or more analytes, such as haemoglobin...”. Ex. 1006 at [0001]. Further,
De Luca teaches that fecal samples are removed and placed in a separate sealable container to
perform assays, such as fecal immunochemical blood tests. The extraction tube of De Luca
includes a container body for containing a fecal sample with buffer solution and the container is

sealed using a cap.
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Thus, a person of ordinary skill in the art would have been motivated to utilize the

separate sealable container of De Luca to place

the fecal cellular material/wash liquids obtained

by O’Neill with the requisite expectation of success. Therefore, one skilled in the art would

recognize that O’Neill in view of De Luca discloses all of the requirements for the removing step

contained in the second limitation of claim 1 of the “781 Patent. Ex. 1014 at paragraph 70.

“781 Patent, Claim 1, Third Limitation

O’Neill in view of De Luca and Olson

¢) combining the removed portion of the fecal
sample in the separate sealable container with
a buffer that prevents denaturation or
degradation of blood proteins found in a fecal
sample, and sealing the sealable container;

and

O’Neill discloses “a method and apparatus for
removing cellular material from faecal stools
and a container for collecting faecal stools.”
Ex. 1005 at page 1, lines 5-7. O’Neill
discloses “a method of removing cellular
material from the surface of a faecal stool” in
a container that comprising the steps of
“introducing wash liquid into the container
whilst maintaining the stool at a temperature
below its gel freezing point” and then
“moving the container to cause the liquid to
run back and forth along the channel thereby
washing the cellular material from the surface
of the stool.” Id. at page 3, lines 16-27.
Thereafter, O’Neill further discloses “[t]he
apparatus may further comprise at least one
and preferably a plurality of detachable
sample receptacles into which wash liquid is
transferable from the container, so that e.g.
when stool washing is completed the wash
liquid may be poured from the container into
the receptacles. These can then be detached
from the apparatus and transferred to an

automated liquid-handling system for high
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throughput processing of the liquid samples
contained therein.” Id. at page 6, line 31 —
page 7, line 4. Finally, O’Neill discloses that
the wash liquid can “be divided into standard
volumes and received into a plurality of
removable (e.g. clip-on) sample receptacles
(not shown) . The sample receptacles may be
a strip of tubes each of e.g. 0.1-0.5 ml volume
as can be removed and clipped into a standard
microplate format used for clinical analyses.
Alternatively the sample receptacles may be

individual tubes each of e.g. 1-2 ml volume.’

Id. at page 14, lines 27-33.

De Luca discloses “an extraction and
sampling device for collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin, Helicobacter
pylori and the like. Ex. 1006 at [0001]. De
Luca discloses “an extraction and sampling
tube for the collection of faeces samples that
is practical for the patient and simple to use
for the laboratory technician.” Id. at [0015].
Further, De Luca discloses “[t]he extraction
tube for collection of faecces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces

samples, a top cap applied to the top end of

103

Exact Sciences Ex. 2003, Page 993 of 1394



the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. /d.
at [0019]. De Luca discloses that on the
extraction tube, “[a]n annular seal 55 is
provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].

As discussed supra, O’Neill discloses removing a portion of the fecal sample by
removing cellular material from the stool, for instance with a “chifled wash liquid, suchasa
buffered agueous solution containing N-acetylcysteine, bovine serum albumin and sodium
butyrate which has been found (see WO 97/09600) to improve recovery of exfoliated cells.” Ex.
1005 at page 13, lines 30-34. O’Neill teaches that the removed portion is placed into sample
receptacles for subsequent analysis of DNA, RNA and proteins. Ex. 1005 at page 1, lines 15-20.
Thus, a person of ordinary skill in the art reading O’Neill would be motivated to stabilize the
removed cellular material so that it could provide a more accurate assessment for patients. Ex.
1014 at paragraph 77.

De Luca discloses “an extraction and sampling device for collection of faeces samples,
particularly for laboratory immunological tests, for qualitative or quantitative determination of
one or more analytes, such as haemoglobin...”. Ex. 1006 at [0001]. The devices of De Luca are
used for detection of blood proteins such as hemoglobin for use in fecal immunochemical blood
tests. Further, De Luca teaches that fecal samples are removed and placed in a separate sealable
container to perform the fecal immunochemical blood tests. The extraction tube of De Luca
includes a container body for containing a buffer solution and fecal sample and the container is
sealed using a cap.

Thus, a person of ordinary skill in the art would have been motivated to utilize the
separate sealable container of De Luca to place the removed cellular material from the fecal
sample of O’Neill. Based on De Luca, a person of ordinary skill in the art would combine the

removed portion of the fecal sample in the separate sealable container with a buffer in the
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extraction tube’s container body to prevent denaturation or degradation of blood proteins so that
a fecal immunochemical blood test could be performed. Ex. 1014 at paragraph 77. Further, De
Luca teaches that the extraction tube is sealed using a top cap, rendering the extraction tube to be
a “separate sealable container.” Therefore, one skilled in the art would recognize that O’Neill in
view of De Luca discloses all of the requirements for the combining step contained in the third

limitation of claim 1 of the ‘781 Patent. Id.

781 Patent, Claim 1, Fourth Limitation O’Neill in view of De Luca and Olson

d) combining the remaining portion of the O’Neill discloses “a method and apparatus for
fecal sample in the sealable collection vessel | removing cellular material from faecal stools
with a stabilizing buffer, and sealing the and a container for collecting faecal stools.”
sealable collection vessel. Ex. 1005 at page 1, lines 5-7. O’Neill
discloses “a method of removing cellular
material from the surface of a faecal stool” in
a container that comprising the steps of
“introducing wash liquid into the container
whilst maintaining the stool at a temperature
below its gel freezing point” and then
“moving the container to cause the liquid to
run back and forth along the channel thereby
washing the cellular material from the surface
of the stool.” Id. at page 3, lines 16-27.
Thereafter, O’Neill further discloses “[t]he
apparatus may further comprise at least one
and preferably a plurality of detachable
sample receptacles into which wash liquid is
transferable from the container, so that e.g.
when stool washing is completed the wash
liquid may be poured from the container into
the receptacles. These can then be detached

from the apparatus and transferred to an
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automated liquid-handling system for high
throughput processing of the liquid samples
contained therein.” Id. at page 6, line 31 —
page 7, line 4. Finally, O’Neill discloses that
“the apparatus converts a typical total 100-
500 g mass of stool and wash liquid into
aliquots of cell-suspension of typically only
50-1000 mg (i.e. a thousand-fold reduction in
scale).” Id. at page 15, lines 1-4.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
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stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the t0 samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer

to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, O’Neill discloses removing a portion of the fecal sample by
removing cellular material from the stool. After removing this portion, O’Neill discloses that the
remaining portion of the fecal sample is still in the container. For instance, O’Neill states that a
typical total stool has a mass of 100-500 grams and that the removed cellular material has a mass
of about 50-1000 mg. Ex. 1005 at page 15, lines 1-4. Thus, a person of ordinary skill in the art
would understand that O’Neill teaches a remaining portion of the stool of at least 99 grams. Ex.
1014 at paragraph 87. Although O’Neill does not teach addition of a stabilizing buffer to the
remaining portion of the fecal sample, a person of ordinary skill in the art would be motivated to
stabilize the remaining stool sample so that subsequent analyses could be made. Ex. 1014 at
paragraphs 87-88.

Olson discloses that addition of a stabilizing buffer (Exact buffer A) to stool samples
provided a significant increase in recovery of DNA compared with samples incubated without
buffer. This addition of a stabilizing buffer to DNA led to increased assay sensitivity.

Thus, a person of ordinary skill in the art would have been motivated to combine the
remaining portion of the fecal sample with the stabilizing buffer taught by Olson instead of
omitting the buffer as was done in O’Neill. Olson discloses that DNA assays are greatly
improved with addition of stabilizing buffer and O’Neill provides express motivation to make
this modification with the requisite expectation of success. Therefore, one skilled in the art
would recognize that O’Neill in view of Olson discloses all of the requirements for the
combining step contained in the fourth limitation of claim 1 of the ‘781 Patent. Id.

In summary, O’Neill in view of De Luca and Olson disclose the limitations of claim 1 of

the 781 Patent. Consequently, claim 1 is obvious over O’Neill in view of De Luca and Olson.
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B. Dependent Claim 2

1. Lapidus ‘178 Anticipates Claim 2

781 Patent, Claim 2

Lapidus ‘178

2. The method of claim 1, further comprising
delivering the sealable container containing
the removed portion of the fecal sample and
said buffer and the sealable collection vessel
containing the remaining portion of the fecal

sample and said stabilizing buffer to a

medical diagnostics laboratory.

Lapidus ‘178 describes that “[s]tool is voided
into a receptacle that is preferably small

enough to be transported to a testing facility.”

Ex. 1002 at column 7, lines 63-64.

As discussed above, Lapidus ‘178 describes the elements of claim 1 and further describes

that the receptacle is “small enough to be transported to a testing facility.” The testing facility

according to the broadest reasonable interpretation of the claims consistent with the specification

includes a testing facility (e.g., a medical diagnostics laboratory) that would perform the

diagnostic assays on the stool sample. Further, Lapidus ‘178 describes transportation to a testing

facility and a person of ordinary skill in the art would understand that such transportation would

include the portions as provided in independent claim 1. Ex. 1014 at paragraph 98.

Lapidus ‘178 therefore describes the additional limitations of claim 2 of the ‘781 Patent.

Because the other limitations of claim 2 are anticipated for the reasons explained above for claim

1, claim 2 is also anticipated by Lapidus ‘178.

2. Lapidus ‘650 Anticipates Claim 2

‘781 Patent, Claim 2

Lapidus ‘650

2. The method of claim 1, further comprising
delivering the sealable container containing
the removed portion of the fecal sample and
said buffer and the sealable collection vessel

containing the remaining portion of the fecal

Lapidus ‘650 describes that “[s]tool is voided
into a receptacle that is preferably small
enough to be transported to a testing facility.”

Ex. 1003 at column 7, lines 24-26.
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sample and said stabilizing buffer to a

medical diagnostics laboratory.

As discussed above, Lapidus ‘650 describes the elements of claim 1 and further describes
that the receptacle is “small enough to be transported to a testing facility.” The testing facility
according to the broadest reasonable interpretation of the claims consistent with the specification
includes a testing facility (e.g., a medical diagnostics laboratory) that would perform the
diagnostic assays on the stool sample. Further, Lapidus ‘650 describes transportation to a testing
facility and a person of ordinary skill in the art would understand that such transportation would
include the portions as provided in independent claim 1. Ex. 1014 at paragraph 98.

Lapidus ‘650 therefore describes the additional limitations of claim 2 of the ‘781 Patent.
Because the other limitations of claim 2 are anticipated for the reasons explained above for claim

1, claim 2 is also anticipated by Lapidus ‘650.

3. Lapidus ‘178 Renders Claim 2 Obvious

‘781 Patent, Claim 2 Lapidus ‘178

2. The method of claim 1, further comprising | Lapidus ‘178 discloses that “[s]tool is voided
delivering the sealable container containing into a receptacle that is preferably small

the removed portion of the fecal sample and enough to be transported to a testing facility.”
said buffer and the sealable collection vessel Ex. 1002 at column 7, lines 63-64.

containing the remaining portion of the fecal
sample and said stabilizing buffer to a

medical diagnostics laboratory.

In the alternative to the assertion that Lapidus ‘178 anticipates claim 2, Lapidus ‘178
further renders claim 2 obvious.

As discussed above, Lapidus ‘178 discloses the elements of claim 1 and further describes
that the receptacle is “small enough to be transported to a testing facility.” The testing facility
according to the broadest reasonable interpretation of the claims consistent with the specification

includes a testing facility (e.g., a medical diagnostics laboratory) that would perform the
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diagnostic assays on the stool sample. It would have been known to the person of ordinary skill
in the art would understand that transportation according to Lapidus ‘178 would include delivery
of the portions as provided in independent claim 1. Ex. 1014 at paragraph 99.

Lapidus ‘178 therefore discloses the additional limitations of claim 2 of the “781 Patent.
Because the other limitations of claim 2 are obvious for the reasons explained above for claim 1,

claim 2 is also obvious over Lapidus ‘178. Accordingly, Lapidus ‘178 renders claim 2 obvious.

4. Lapidus ‘650 Renders Claim 2 Obvious

‘781 Patent, Claim 2 Lapidus ‘650

2. The method of claim 1, further comprising
delivering the sealable container containing
the removed portion of the fecal sample and

said buffer and the sealable collection vessel

Lapidus ‘650 describes that “[s]tool is voided
into a receptacle that is preferably small
enough to be transported to a testing facility.”

Ex. 1003 at column 7, lines 24-26.

containing the remaining portion of the fecal
sample and said stabilizing buffer to a

medical diagnostics laboratory.

In the alternative to the assertion that Lapidus ‘650 anticipates claim 2, Lapidus ‘650
further renders claim 2 obvious.

As discussed above, Lapidus ‘650 discloses the elements of claim 1 and further describes
that the receptacle is “small enough to be transported to a testing facility.” The testing facility
according to the broadest reasonable interpretation of the claims consistent with the specification
includes a testing facility (e.g., a medical diagnostics laboratory) that would perform the
diagnostic assays on the stool sample. It would have been known to the person of ordinary skill
in the art would understand that transportation according to Lapidus ‘650 would include delivery
of the portions as provided in independent claim 1. Ex. 1014 at paragraph 98.

Lapidus ‘650 therefore discloses the additional limitations of claim 2 of the “781 Patent.
Because the other limitations of claim 2 are obvious for the reasons explained above for claim 1,

claim 2 is also obvious over Lapidus ‘650. Accordingly, Lapidus ‘650 renders claim 2 obvious.
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5. Lapidus ‘178 in view of De Luca and Olson Renders Claim 2 Obvious

¢781 Patent, Claim 2

Lapidus ‘178 in view of De Luca and Olson

2. The method of claim 1, further comprising
delivering the sealable container containing
the removed portion of the fecal sample and
said buffer and the sealable collection vessel
containing the remaining portion of the fecal

sample and said stabilizing buffer to a

medical diagnostics laboratory.

Lapidus ‘178 discloses that “[s]tool is voided
into a receptacle that is preferably small
enough to be transported to a testing facility.”

Ex. 1002 at column 7, lines 63-64.

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations

of claim 1, namely a sealable container containing the removed portion of the fecal sample and

buffer and a sealable collection vessel containing the remaining portion of the fecal sample and

stabilizing buffer.

Further, Lapidus ‘178 discloses delivering fecal sample-containing items to a clinic for

analysis. A person of ordinary skill in the art would understand that a clinic in this context

would contain a medical diagnostics laboratory. Ex. 1014 at paragraphs 98-99.

Lapidus ‘178 in view of De Luca and Olson therefore discloses the additional limitations

of claim 2 of the ‘781 Patent. Because the other limitations of claim 2 are obvious for the

reasons explained above for claim 1, claim 2 is also obvious over Lapidus ‘178 in view of De

Luca and Olson.

6. Lapidus ‘650 in view of De Luca and Olson Renders Claim 2 Obvious

781 Patent, Claim 2

Lapidus ‘650 in view of De Luca and Olson

2. The method of claim 1, further comprising
delivering the sealable container containing
the removed portion of the fecal sample and

said buffer and the sealable collection vessel

containing the remaining portion of the fecal

Lapidus ‘650 describes that “[s]tool is voided
into a receptacle that is preferably small
enough to be transported to a testing facility.”

Ex. 1003 at column 7, lines 24-26.
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sample and said stabilizing buffer to a

medical diagnostics laboratory.

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations
of claim 1, namely a sealable container containing the removed portion of the fecal sample and
buffer and a sealable collection vessel containing the remaining portion of the fecal sample and
stabilizing buffer.

Further, Lapidus ‘650 discloses delivering fecal sample-containing items to a testing
facility (e.g., a medical diagnostics laboratory) for analysis. A person of ordinary skill in the art
would understand that a testing facility in this context would contain a medical diagnostics
laboratory. Ex. 1014 at paragraphs 98-99.

Lapidus ‘650 in view of De Luca and Olson therefore discloses the additional limitations
of claim 2 of the ‘781 Patent. Because the other limitations of claim 2 are obvious for the
reasons explained above for claim 1, claim 2 is also obvious over Lapidus ‘650 in view of De

Luca and Olson.

7. Ahlquist in view of De Luca and Olson Renders Claim 2 Obvious

‘781 Patent, Claim 2 Ahlquist in view of De Luca and Olson

2. The method of claim 1, further comprising | Ahlquist discloses “[p]atients collected 3
delivering the sealable container containing stools by using plastic buckets mounted to the
the removed portion of the fecal sample and toilet seat. Promptly after each individual

said buffer and the sealable collection vessel | collection, patients smeared stool onto both
containing the remaining portion of the fecal | windows of their Hemoccult and

sample and said stabilizing buffer to a HemoccultSensa cards and then express-
medical diagnostics laboratory. shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in

Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing” heading.
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As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 1, namely a sealable container containing the removed portion of the fecal sample and
buffer and a sealable collection vessel containing the remaining portion of the fecal sample and
stabilizing buffer.

Further, Ahlquist discloses delivering fecal sample-containing items to a medical
diagnostics laboratory. Ahlquist discloses that the items are express-shipped to the Mayo Clinic
in Rochester, Minnesota. It is well known that the Mayo Clinic contains a medical diagnostics
laboratory, and in fact Ahlquist further discloses diagnostic tests that are performed on the fecal
samples that are mailed. Ex. 1014 at paragraph 100.

Ahlquist in view of De Luca and Olson therefore discloses the additional limitations of
claim 2 of the ‘781 Patent. Because the other limitations of claim 2 are obvious for the reasons
explained above for claim 1, claim 2 is also obvious over Ahlquist in view of De Luca and

Olson.

8. O’Neill in view of De Luca and Olson Renders Claim 2 Obvious

¢781 Patent, Claim 2 O’Neill in view of De Luca and Olson

2. The method of claim 1, further comprising | O’Neill discloses that “[i]f the stool is
delivering the sealable container containing excreted into the container at home and then
the removed portion of the fecal sample and transported to e.g. a clinic for washing, the
said buffer and the sealable collection vessel | container has the further advantage of holding

containing the remaining portion of the fecal | the stool reasonably securely in the channel so

sample and said stabilizing buffer to a that transportation damage to the stool surface
medical diagnostics laboratory. is reduced or avoided.” Id. at page 8, lines 7-
11.

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 1, namely a sealable container containing the removed portion of the fecal sample and
buffer and a sealable collection vessel containing the remaining portion of the fecal sample and

stabilizing buffer.
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Further, O’Neill discloses delivering fecal sample-containing items to a clinic for
analysis. A person of ordinary skill in the art would understand that a clinic in this context
would contain a medical diagnostics laboratory. Ex. 1014 at paragraph 101.

O’Neill in view of De Luca and Olson therefore discloses the additional limitations of
claim 2 of the “781 Patent. Because the other limitations of claim 2 are obvious for the reasons

explained above for claim 1, claim 2 is also obvious over O’Neill in view of De Luca and Olson.

C. Dependent Claim 3
1. Lapidus ‘178 Anticipates Claim 3

“781 Patent, Claim 3, Preamble Lapidus ‘178

3. A method of processing a fecal sample, the | Lapidus ‘178 describes processing of “a stool
method comprising: voided by a patient” in Example 1, entitled
“Preparation of a Stool Sample.” Ex. 1002 at
column 7, lines 58-62. Further, “[s]tool is
voided into a receptacle that is preferably
small enough to be transported to a testing
facility” for processing. Id. at column 7, lines

63-64.

Assuming, without conceding, that the preamble of claim 3 is a limitation, Lapidus ‘178
describes this limitation because Lapidus ‘178 describes processing a stool (a fecal sample)

voided by a patient into a receptacle that is transported to a testing facility for processing.

‘781 Patent, Claim 3, First Limitation Lapidus ‘178
a) obtaining a pair of portions of a fecal Lapidus ‘178 describes obtaining a pair of
sample collected from a human subject, the portions of a fecal sample collected from a
pair of portions comprising: human subject, wherein the pair of portions
1) a sealed sealable container containing a are obtained by the method of claim 1. As
removed portion of a fecal sample and a discussed supra with respect to independent
buffer; and claim 1, Lapidus ‘178 describes each and
every element of independent claim 1.
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ii) a sealed sealable collection vessel
containing a remaining portion of a fecal
sample and a stabilizing buffer,

the pair of portions obtained by the method of

claim 1;

Lapidus ‘178 describes obtaining a pair of portions of a fecal sample collected from a

human subject, wherein the pair of portions are obtained by the method of claim 1. As discussed

supra, one skilled in the art would recognize that Lapidus ‘178 describes all of the requirements

for the obtaining step contained in the first limitation of claim 3 of the “781 Patent. Ex. 1014 at

paragraphs 112-113.

‘781 Patent, Claim 3, Second Limitation

Lapidus ‘178

b) testing the removed portion of the fecal
sample for an amount of a blood protein

present in the removed portion;

Lapidus ‘178 describes that after “a
circumferential surface or cross-sectional
sample of stool is obtained, it may be
homogenized by known methods to distribute
cells and cellular debris throughout the
sample. An assay then is performed on the
homogenate, or an extract of the homogenate,
to detect the presence of cells and/or cellular
debris in the sample. The assay may be any
one or a combination of histological cellular
assays, antibody based immunoassays (or
other formats) designed to detect the presence
of a molecule characteristic of transformation
such as a protein, or DNA-based assays for
detecting mutations or genetic characteristics

indicative of colorectal cancer.” Ex. 1002 at
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column 6, lines 45-56. Lapidus ‘178
describes that “an assay performed on at least
a circumferential surface or cross-sectional
portion of stool may be an assay to detect the
presence of elevated levels of
carcinoembryonic antigen shed from cells
lining the colon. Such an assay may also
comprise detecting the presence of occult
blood.” Id. at column 3, lines 26-30. Lapidus
‘178 describes that “[i]f a fecal occult blood
assay is to be performed, the buffer may
contain chemical compounds which react with
blood to produce a color, the intensity of
which can be measured. Buffers useful for
detecting the presence of fecal occult blood
are known in the art.” Id. at column 9, lines

40-45.

Lapidus ‘178 describes removing a portion of the fecal sample to produce a removed
portion. As discussed supra, the ‘removed portion’ could take a number of forms, a cross-
sectional portion, a circumferential surface portion, and/or a layer of the voided stool sample.
Lapidus ‘178 then describes that an assay can be performed on the removed portion to detect the
presence of elevated levels of carcinoembryonic antigen (i.e., CEA), which is a known blood
protein. Further, Lapidus ‘178 describes that an assay can be performed on the removed portion
to detect the presence of occult blood. “Current non-invasive diagnostic methods involve
assaying stool samples for the presence of fecal occult blood or for elevated levels of
carcinoembryonic antigen, both of which are suggestive of the presence of colorectal cancer.”
Id. at column 1, lines 57-60.

Furthermore, Lapidus ‘178 describes that “[i]f a fecal occult blood assay is to be
performed, the buffer may contain chemical compounds which react with blood to produce a

color, the intensity of which can be measured. Buffers useful for detecting the presence of fecal
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occult blood are known in the art.” A person of ordinary skill in the art would understand that
such fecal occult blood assays test for an amount of a blood protein (hemoglobin) that is present
in a sample. Ex. 1014 at paragraph 115.

Therefore, one skilled in the art would recognize that Lapidus ‘178 describes all of the
requirements for the testing step contained in the second limitation of claim 3 of the ‘781 Patent.

ld.

‘781 Patent, Claim 3, Third Limitation Lapidus ‘178

¢) extracting nucleic acid from the remaining | Lapidus ‘178 describes that “a whole stool
portion of the fecal sample; and may be used for diagnostic assays. The stool
or portion of stool that is obtained contains
sufficient material to allow subsequent
diagnostic assays to be performed.” Ex. 1002
at column 9, lines 26-29. Lapidus ‘178
describes that the an illustrative “assay may
be any one or a combination of histological
cellular assays, antibody based immunoassays
(or other formats) designed to detect the
presence of a molecule characteristic of
transformation such as a protein, or DNA-
based assays for detecting mutations or
genetic characteristics indicative of colorectal
cancer. Known assay protocols, those
disclosed herein or in U.S. Pat. No. 5,670,325
or assays hereafter developed may be used in
the practice of the invention. Non-limiting
examples of useful known assay protocols
include those disclosed in U.S. Pat. Nos.
5,137,806 (detection of sequences in selected
DNA molecules), 5,348,855 (assay for

nucleic acid sequences), 5,512,441 (detection
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of mutant alleles), 5,272,057 and 5,380,645
(RFLP analysis), 5,527,676 (detection of p53
gene sequences), 5,330,892 (detection of
MCC gene sequences), 5,352,775 (detection
of APC gene sequences), 5,532,108 (detection
of DCC gene sequences), and in WO96/08514
(monoclonal antibodies against human colon
carcinoma-associated antigens), the
disclosures of each of which are incorporated
by reference herein.” Id. at column 6, line 50
—column 7, line 2. Lapidus ‘178 describes
“[m]ethods of the invention are used to
prepare a stool sample followed by detection
of a deletion or other mutation in the p53
tumor suppressor gene. ... DNA or RNA may
optionally be isolated from the sample
according to methods known in the art.” Id.

at column 9, line 62 — column 10, line 6.

Lapidus ‘178 describes extracting nucleic acid from the remaining portion of the fecal
sample. As discussed supra, it is logical that Lapidus ‘178 describes a ‘remaining portion’ of the
fecal sample that is left over after removal of a cross-sectional, circumferential surface, and/or
layer of the stool -- logic dictates that. In re Johnson, 558 F.2d at 1019. A person of ordinary
skill in the art would recognize and understand that Lapidus ‘178 describes the ‘remaining
portion” according to independent claim 1. Ex. 1014 at paragraphs 124-125. Further, as
discussed supra, Lapidus ‘178 describes two different parts of fecal material — the ‘removed
portion’ sample of stool and also the ‘remaining portion’ of the steel. See Ex. 1002 at column 3,
lines 11-15.

Lapidus ‘178 contemplates that ‘[t]he steol or portion of stool that is obtained contains
sufficient material to allow subsequent diagnostic assays to be performed.” Id. at column 9, lines

27-29 (emphasis added). Such assays include those for the detection of sequences in selected
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