The opinion in support of the decision being entered today was not written
for publication and is not binding precedent of the Board.

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE BOARD OF PATENT APPEALS
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RENLIANG XU

Appeal No. 2007-0056
Application No. 09/906,511

ON BRIEF

Before SCHEINER, ADAMS, and GREEN, Administrative Patent Judges.

ADAMS, Administrative Patent Judge.

DECISION ON APPEAL

This is a decision on the appeal under 35 U.S.C. § 134 from the
examiner’s final rejection of claims 1-6 and 8-14, which are all the claims pending
in the application.

Claims 1, 3 and 8 are illustrative of the subject matter on appeal and are
reproduced below:

1. A method for determining the concentration of an analyte in a sample,
comprising:

a) mixing a sample comprising an unknown concentration of
said analyte with a known amount of sensitized particles
in an assay medium to form a first reaction mixture,
wherein said sensitized particles comprise carrier particles
having immobilized thereon a binding partner for said
analyte or mixing a sample comprising an unknown
concentration of said analyte with a known concentration
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of the binding partner and a known amount of sensitized
particles in an assay medium to form a second reaction
mixture, wherein said sensitized particles comprise carrier
particles having immobilized thereon said analyte of

interest;

b) incubating said first or second reaction mixture under

conditions that allow the formation of an aggregation

reaction mixture comprising said sensitized particles and
different sized aggregates thereof formed as a result of an
interaction between said analyte and said binding partner;

c) determining a size distribution of said sensitized particles
and said different sized aggregates thereof contained in
said reaction mixture by polarization intensity differential

scattering; and

d) determining the concentration of said analyte in said
sample using the distribution of said sensitized particles

and said different sized aggregates.

3. The method of claim 1, wherein said determining includes measuring
said particle size distribution as a function of time, wherein the change
in the distribution of aggregate size as a function of time is utilized to
determine the amount of said analyte in said sample.

The references relied upon by the examiner are:

The method of claim 1, wherein said insoluble particles are selected
from the group consisting of polystyrene, acrylonitrile, polybutadiene,
acrylamide, methacrylate, nylon, metals, metal oxides and their
derivatives, glass, dextran, cellulose, red blood cells, pollens,

liposomes, and bacteria.

Bott et al. ("978) 4,953,978
Bott et al. (221) 4,104,221
Kosako 5,527,714
Chandler et al. (Chandler) 5,981,180
Hansen WO 92/21024

Sep. 4, 1990
Apr. 14, 1992
Jun. 18, 1996
Nov. 9, 1999
Nov. 26, 1992
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GROUNDS OF REJECTION

Claims 1-2 and 14 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over the combination of Kosako, 221 and ‘978.

Claims 3-6 stand rejected under 35 U.S.C. § 103(a) as being unpatentable
over the combination of Kosako, 221, ‘978, and Chandler.

Claims 8-13 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over the combination of Kosako, ‘221, ‘978, and Hansen.

We affirm.

DISCUSSION

The combination of Kosako, ‘221 and ‘978:

Claims 1-2 and 14 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over the combination of Kosako, ‘221, and ‘978. Appellants do not
separately group or argue the claims. Accordingly, the claims will stand or fall
together. Since all claims stand or fall together, we limit our discussion to
representative claim 1. Claims 2 and 14 stand or fall together with claim 1. In re
Young, 927 F.2d 588, 590, 18 USPQ2d 1089, 1091 (Fed. Cir. 1991).
Accordingly, we limit our discussion to representative claim 1.

Claim 1 is drawn to a method for determining the concentration of an
analyte in a sample. The method comprises four steps. The first step provides
for two alternative mixing embodiments. The first embodiment requires the

mixing of a sample comprising an unknown concentration of analyte with a

known amount of sensitized particles in an assay medium to form a first reaction
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mixture. According to this embodiment the sensitized particles comprise carrier
particles having a binding partner for the analyte immobilized on the particles.

In the alternative, a second embodiment requires the mixing of a sample
comprising an unknown concentration of analyte with a known concentration of
the binding partner and a known amount of sensitized particles in an assay

medium to form a second reaction mixture. According to this embodiment the

sensitized particles comprise carrier particles having the analyte of interest
immobilized on the particles.
The second step requires the first or second reaction mixture be incubated

under conditions allowing the formation of an aggregation reaction mixture. As a

result of the interaction between the analyte and the binding partner during
incubation, different sized aggregates are formed. Accordingly, this step requires
that the aggregation reaction mixture comprise the sensitized particles and
different sized aggregates thereof.

The third step requires the size distribution of the sensitized particles and
different sized aggregates thereof contained in the reaction mixture be
determined by polarization intensity differential scattering (PIDS).

The last step requires the concentration of the analyte in the sample be
determined using the distribution of the sensitized particles and the different
sized aggregates.

According to the examiner, “Kosako teach[es] a method of analyzing
particle size distributions in antigen-antibody binding assays.” Answer, page 4.

In this regard, the examiner finds Kosako discloses that “[a]ntibodies or antigens
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(analytes) are mixed with sensitized insoluble carriers to form non-aggregated
and aggregated particles of known size.”" Id. This evidence establishes that
Kosako teaches the first two steps (“a” and “b”) of appellants’ claimed invention.
Appellants do not specifically address these findings. Therefore, we find that
appellants concede that Kosako teaches the first two steps of their claimed
invention.

Appellants’ argument focuses on the last two steps (“c” and “d”) of their
claimed invention. Brief, page 4. In this regard, the examiner finds that Kosako’s
technique for determining the size distribution of the non-aggregated and
aggregated particles, and the analyte concentration differs from the PIDS
technique set forth in appellants’ steps “c” and “d”. Id. According to the
examiner, instead of using the PIDS technique as required by appellants’ step
“c”, Kosako discloses that “[t]he analyte is measured with an electronic analyzer
to determine quantity’? and size distribution of concentrated non-aggregated and
aggregated insoluble carriers resulting from the antigen/antibody reaction.” 1d.
Emphasizing the difference between Kosako and the claimed invention,
appellants contend that Kosako “discloses a three-step measurement of size
distribution of non-aggregated and aggregated insoluble carrier particles in the

presence of spurious particles.” Brief, page 4.

! The examiner finds (Answer, page 4), Kosako discloses that the aggregated particles are of
different sizes.

2 According to Kosako (column 1, lines 41-44), “[m]easuring the number of total carriers, in
comparison with the number and degree of aggregation of carriers, determines the concentration
of the antigen in the sample.”
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Specifically, appellants assert (Brief, bridging paragraph, pages 4-5), according
to Kosako’s method

size distribution of both the carrier particles and the spurious

particles is first measured using an electronic analyzer. . .. [The]

size distribution of the spurious particles is [then] determined in

regions where the carrier particles are known to be absent. Finally,

size distribution of the carrier particles is obtained by subtracting

the interpolated spurious particle size distribution from the initial

size distribution measured for both the carrier particles and the

spurious particles.
However, notwithstanding Kosako’s exemplification of electrical signal analysis,
the examiner finds that Kosako teaches the use of any suitable means of
measurement. Answer, page 4. In this regard, the examiner finds that both ‘221
and ‘978 teach such a suitable measurement means. Specifically, the examiner
finds that both ‘221 and ‘978 disclose particle size analysis using the PIDS
technique. Id. In this regard, the examiner finds that in the PIDS technique,
“‘photo detection arrays measure light scatter by particles at two or more angles.
The scattering of light is detected at different polarizations allowing for small
particle measurement with high resolution.”

Based on this evidence, the examiner concludes that it would have been
prima facie obvious to a person of ordinary skill in the art at the time the invention
was made to modify Kosako’s method by substituting the PIDS technique taught

by 211 and ‘978 for Kosako’s electronic signal analysis technique. Answer,

page 5. According to the examiner, both ‘211 and ‘978 teach “that their PIDS

® Appellants recognize that the prior art, specifically ‘221, discloses the advantage of using PIDS
in particle analysis. Specifically, appellants assert (Brief, page 6) that ‘221 discloses that “[t]he
size discrimination is improved . . . by detecting light scattering at two or more selected scattering
angles (column 6, lines 3-27). The improved system has an advantage of enhanced
discrimination in rejecting effects of particles outside the desired measurement range (column 16,
line 66 — column 17, line 1).
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method provided high resolution measurement of sub-micrometer and
micrometer particle distribution.” 1d. Accordingly, the examiner concludes that a
person of ordinary skill in the art “would have been motivated to employ PIDS
particles analysis to obtain the more sensitive particle discrimination/
measurement of smaller sized particle aggregates therein generating much more
accurate data for further evaluation of the analyte.” |d.

Appellants disagree with the examiner’s reasoning, asserting instead that

[s]ince the 714 patent requires measuring and subtracting size

distribution of spurious particles while the PIDS technology does

not, the replacement of the 3-step measurement of size distribution

disclosed in the ‘714 patent with the PIDS technology would

change the principle of operation of the method disclosed in the

‘714 patent. Thus, the teachings of the cited references are not

sufficient to render the claimed invention prima facie obvious.
Brief, page 6. We disagree. This is not a situation where the combined
references require a substantial reconstruction and redesign of Kosako’s
elements, or a change in the basic principle upon which Kosako’s method is
based. Cf. In re Ratti, 270 F.2d 810, 813, 123 USPQ 349, 352 (CCPA 1959). To
the contrary, the combination simply motivates a person of ordinary skill in the art
to replace one particle analysis technique with another “improved” particle
analysis technique. While Kosako exemplifies one particle analysis technique,
the patent is not locked into one specific technique. Instead, Kosako directs a
person of ordinary skill in the art to use “any suitable hardware, software, or
combination thereof.” Kosako, column 3, lines 42-48.

According to appellants (Brief, page 5), the PIDS technique taught by ‘211

and ‘978 “does not involve measuring size distribution of spurious particles at all.
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As such, a skilled artisan would not have been motivated to apply the PIDS
technology to the 3-step measurement of size distribution disclosed in . . .
[Kosako].” We disagree.

Appellants recognize (Brief, page 7) that both ‘221 and ‘978 teach particle
size distribution analysis using the PIDS technique. Stated differently, PIDS can
be used to measure the size distribution of non-agglutinated and agglutinated
particles. According to Kosako (column 1, lines 41-44), “[m]easuring the number
of total carriers, in comparison with the number and degree of aggregation of
carriers, determines the concentration of the antigen in the sample.” However,
as Kosako point out (column 1, lines 44-47), “[a] major problem of this method is
that the analyte may be contaminated with spurious particles . . . that decrease
the accuracy of the measurement.” According to Kosako (column 1, lines 48-50),
“[tIhese spurious particles cannot be differentiated if they fall within the size
range of the non-aggregated and aggregated insoluble carriers.” As appellants’
recognize (Brief, bridging paragraph, pages 5-6), ‘211 improves upon
‘conventional PIDS measurement techniques” which due to a lack of resolution
are incapable of distinguishing between particles that are reasonably close in
size. See 211, column 5, lines 32-48. It goes without saying, however, that
despite the improvements to the PIDS measurement technique, as taught by
‘211, if a “spurious particle” is of the same size as the non-aggregated and/or
aggregated particle the accuracy of the measurement is reduced. Cf. Kosako,

column 1, lines 48-50.
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Kosako addresses the problem of “spurious particles” by measuring the
number of particles in the relevant size ranges “before four or more insoluble
carriers can be aggregated. . . .” Kosako, column 5, lines 47-61. While 211 and
‘978 do not speak to “spurious particles”, appellants have not explained why the
PIDS measurement technique could not be used to measure a “spurious particle”
in a sample “before four or more insoluble carriers can be aggregated,” as set
forth in Kosako. Contrary, to appellants’ argument, we find no evidence on this
record to suggest that particle measurement by PIDS could not be used in place
of the device exemplified by Kosako.

Lastly, appellants assert that their claimed invention has an unexpected
advantage over “conventional light-scattering methods” because “the PIDS
methodology . . . provides a more sensitive means in detecting small changes in
the scattering pattern when compared to conventional techniques.” Brief,
bridging paragraph, pages 6-7. According to appellants (Brief, page 7), Kosako
does not mention PIDS at all, and ‘211 and ‘978 do not recognize this advantage
because they “do no suggest application of the technique to analyte detection in
particle-enhanced assays to increase sensitivity.” We disagree.

As set forth in In re Freeman, 474 F.2d 1318, 1324, 177 USPQ 139, 143

(CCPA 1973):

In order for a showing of “unexpected results” to be probative
evidence of non-obviousness, it falls upon the applicant to at least
establish: (1) that there actually is a difference between the results
obtained through the claimed invention and those of the prior art;
and (2) that the difference actually obtained would not have been
expected by one skilled in the art at the time of the invention.



Appeal No. 2007-0056 Page 10
Application No. 09/906,511

Appellants have not established that there is a difference between their results
and the results obtained through the combination of prior art relied upon. In
addition, assuming arguendo, that there was a difference, appellants have not
established that any such difference would not have been expected by one skill
in the art at the time of the invention. Appellants simply state that PIDS is more
sensitive than “conventional light-scattering methods.” However, as appellants
recognize, the prior art, specifically ‘221, discloses the advantage of using PIDS
in particle analysis. Specifically, appellants assert (Brief, page 6) that ‘221
discloses that “[t]he size discrimination is improved . . . by detecting light
scattering at two or more selected scattering angles (column 6, lines 3-27). The
improved system has an advantage of enhanced discrimination in rejecting
effects of particles outside the desired measurement range (column 16,

line 66 — column 17, line 1). Accordingly, we are not persuaded by appellants’
assertion of unexpected results.

On reflection, we find no error in the examiner’s prima facie case of
obviousness. Accordingly, the evidentiary burden was properly shifted to
appellants. For the foregoing reasons, we find that appellants failed to carry their
burden. Therefore we affirm the rejection of claim 1 under 35 U.S.C. § 103(a) as
being unpatentable over the combination of Kosako, ‘221, and ‘978. As set forth

above, claims 2 and 14 fall together with claim 1.

The combination of Kosako, ‘221, ‘978 and Chandler:

Claims 3-6 stand rejected under 35 U.S.C. § 103(a) as being unpatentable

over the combination of Kosako, ‘221, ‘978 and Chandler. Appellants do not
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separately group or argue the claims. Accordingly, the claims will stand or fall
together. Since all claims stand or fall together, we limit our discussion to
representative claim 3. Claims 4-6 stand or fall together with claim 3.

In re Young, 927 F.2d 588, 590, 18 USPQ2d 1089, 1091 (Fed. Cir. 1991).

Claim 3 depends from and further limits claim 1 by requiring that the
particle size distribution is measured as a function of time. Specifically, claim 3
requires that “the change in the distribution of aggregate size as a function of
time is utilized to determine the amount of said analyte in said sample.”

The examiner relies on the combination of Kosako, 221 and ‘978 as set
forth above. Answer, page 5. The examiner recognizes, however, that the
combination of Kosako, 221 and ‘978 does not teach measuring the particle size
distribution as a function of time. Id. The examiner relies on Chandler to make
up for this deficiency.

According to the examiner (Answer, page 6), Chandler “teaches
multiplexed analysis of clinical specimens via flow cytometry beads
measurements involving real time analysis (light scatter evaluations).” In this
regard, the examiner finds (id.), “Chandler teaches that time measurement can
be evaluated as external time and internal time.” In addition, the examiner finds
(id.), Chandler teaches that “[a]ssay’s involving antibody-antigen binding often
includes enzymes. These enzymes can inhibit (particle aggregation inhibitors) or
regulate (particle aggregation promoters) the binding event.”

Based on this evidence, the examiner reasons (id.), it would have been

prima facie obvious to a person of ordinary skill in the art at the time the invention
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was made to incorporate time measurements as taught by Chandler into the
method taught by the combination of Kosako, ‘221, and ‘714.

In response, appellants assert that Chandler teaches away from its
combination with Kosako, 211 and ‘978 because Chandler teaches the use of a
different instrument, specifically a flow cytometer, to measure particle size
distribution. Brief, page 8. We are not persuaded by this argument. In our
opinion, that Chandler uses a flow cytometer rather than PIDS to measure
particle size distribution does not address the basis of the rejection — specifically,
that the measurement of particle size distribution as a function of time would
have been prima facie obvious in view of the combination of references relied
upon. A flow cytometer is simply another instrument to measure particle size
distribution. In our opinion, on this record, the recognition in the art of yet
another instrument to measure particle size distribution, without more, does not
lead to a conclusion that Chandler teaches away from its combination with
Kosako, 211, and ‘978.

As discussed above the combination of Kosako, 211, and ‘978 render the
invention of claim 1 prima facie obvious to a person of ordinary skill in the art at
the time the invention was made. Regarding claim 3, which depends from
claim 1, the examiner finds that Chandler teaches the measurement of particle
size distribution as a function of time as required by appellants’ claim 3. Beyond
establishing that Chandler uses a different instrument to measure particle size
distribution, appellants’ have not provided any evidence or argument as to why it

would not have been prima facie obvious to modify the method taught by the
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combination of Kosako, ‘211, and ‘978 to measure particle size distribution as a
function of time as taught by Chandler.

On reflection, we find no error in the examiner’s prima facie case of
obviousness. Accordingly, the evidentiary burden was properly shifted to
appellants. For the foregoing reasons, we find that appellants failed to carry their
burden. Therefore we affirm the rejection of claim 3 under 35 U.S.C. § 103(a) as
being unpatentable over the combination of Kosako, 221, ‘978, and Chandler.

As set forth above, claims 4-6 fall together with claim 3.

The combination of Kosako, ‘221, ‘978, and Hansen:

Claims 8-13 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over the combination of Kosako, 221, ‘978, and Hansen.
Appellants do not separately group or argue the claims. Accordingly, the claims
will stand or fall together. Since all claims stand or fall together, we limit our
discussion to representative claim 8. Claims 9-13 stand or fall together with
claim 8. In re Young, 927 F.2d 588, 590, 18 USPQ2d 1089, 1091 (Fed. Cir.
1991).

Claim 8 depends from and further limits the insoluble particles of claim 1
to those selected from the group consisting of polystyrene, acrylonitrile,
polybutadiene, acrylamide, methacrylate, nylon, metals, metal oxides and their
derivatives, glass, dextran, cellulose, red blood cells, pollens, liposomes, and

bacteria.
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The examiner relies on the combination of Kosako, 211, and ‘978 as set
forth above. Answer, page 7. The examiner recognizes, however, that the
combination of Kosako, 211, and ‘978, differs from claim 8 by not teaching the
specific type of insoluble particle listed therein. Id. To make up for this
deficiency, the examiner relies on Hansen. In this regard, the examiner finds that
Hansen teaches the use of polystyrene particles. Id. Based on this evidence,
the examiner reasons that it would have been prima facie obvious to a person of
ordinary skill in the art at the time the invention was made to modify the
combination of Kosako, ‘211, and ‘978 to use polystyrene particles, instead of the
latex beads of Kosako (see e.g., column 1, lines 38-39) or polystyrene latex
beads of 211 (see e.q., Table 1, bridging columns 15-16); and ‘978 (see e.qg.,
Table 1, column 15). The evidence on this record establishes that the latex bead
component of Kosako and the polystyrene bead component of Hansen are
equivalents. Where, as here, the prior art recognizes two components to be
equivalent, an express suggestion to substitute one for another need not be
present in order to render such substitution obvious. In re Fout, 675 F.2d 297,
301, 213 USPQ 532, 536 (CCPA 1982).

In response, appellants assert that Hansen teaches away from its
combination with Kosako, 211, and ‘978 because Hansen teaches the use of a
different instrument, specifically a flow particle analyzer (FPA), to measure
particle size distribution. Brief, page 8. We are not persuaded by this argument.
In our opinion, that Hansen uses FPA rather than PIDS to measure particle size

distribution does not address the basis of the rejection — specifically, that the use
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of a polystyrene particle instead of a latex particle would have been prima facie
obvious in view of the combination of references relied upon. FPA is simply
another instrument to measure particle size distribution. In our opinion, on this
record, the recognition in the art of yet another instrument to measure particle
size distribution, without more, does not lead to a conclusion that the reference
teaches away from its combination with Kosako, ‘211, and ‘978.

As discussed above the combination of Kosako, 211, and ‘978 render the
invention of claim 1 prima facie obvious to a person of ordinary skill in the art at
the time the invention was made. Regarding claim 8, which depends from
claim 1, the examiner finds that Hansen teaches the a polystyrene particle can
be used in place of a latex particle as required by appellants’ claim 8. Beyond
establishing that Hansen uses a different instrument to measure particle size
distribution, appellants’ have not provided any evidence or argument as to why it
would not have been prima facie obvious to modify the method taught by the
combination of Kosako, 211, and ‘978 to use a polystyrene particle instead of

latex or latex polystyrene particle.
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No time period for taking any subsequent action in connection with this

appeal may be extended under 37 CFR § 1.136(a).

DEA/jlb

AFFIRMED

Toni R. Scheiner
Administrative Patent Judge

Donald E. Adams
Administrative Patent Judge

Lora M. Green
Administrative Patent Judge
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