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DECI SI ON ON APPEAL

This is an appeal under 35 U.S.C. § 134 fromthe

exam ner's refusal to allow clains 33 through 58 and 62

! Application for patent filed February 12, 1997.
According to the official records of the United States Patent
and Trademark O fice (PTO, this application is a continuation
of Serial Nunber 08/512,496, filed on August 8, 1995, and now
abandoned.
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through 68, all the clainms remaining in this application.

THE | NVENTI ON

The appeal ed subject natter is directed to: an apparatus
useful in the renediation of a netal fromnetal contam nated
ground water (clainms 33 through 41 and 64); a process for
remedi ati on of nmetal contam nated water using a living S.
cerevisiae cell biomass (clainms 42 through 44); a process for
remedi ati on of chrom um VI contam nated water with living S
cerevisiae cells under anaerobic conditions (clains 45 through
57); a process for the renediation of chrom um VI contam nated
water using living S. cerevisiae cells under aerobic
conditions (clains 58 and 62); a process for renediation of
chrom um VI contam nated water using dead S. cerevisiae cel
bi omass (clains 63 and 65); and, a process for renedi ati on of
nmet al contam nated water using dead S. cerevisiae cell biomass
(clains 66 through 68).

According to appellants, they discovered that the yeast

Saccharonyces cerevisiae (al so known as Bakers yeast), has the
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ability to renove or reduce netals, generally, and chrom um
inits plus six oxidation state, specifically, from ground
water contam nated with said netals. In addition to chrom um
the yeast is useful in renoving nolybdenum cobalt, zinc,

ni ckel, calcium strontium mercury and copper from water.

Appel | ants disclose that S. cerevisiae has been shown to
be capabl e of accunul ating cobalt, cesium strontium uranium
copper and chromumin its plus two oxidation state. See page
3, line 17 through page 4, line 5 of the specification.?
According to appellants, their process obtains renoval or
reduction of the nmetals fromwater by bioreduction and
bi oaccunul ati on.

Clainms 33 and 42 are believed to be adequately
representative of the appeal ed subject matter and are
reproduced bel ow for a nore facile understanding of the
cl ai med i nventi on.

Claim 33. A systemfor renediation of a netal from

met al contam nated ground water using a living S
cerevisiae cell biomass, said system consisting

2 Although the references are cited in the specification,
appel l ants have not favored the record with copies of any of
the cited articles.
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essentially of:

(a) a bioreactor for contacting the netal
contam nated water with the nonpathogenic living S.
cerevisiae cell biomass to bring about bioreduction
and bi oaccumnul ati on of said netal;

(b) nonpat hogeni c S.
cerevisiae cell biomass conprising living cells; and

(c) neans
for separating and renoving the netal froma treated
wat er .

Claim42. A process for renediation of a netal
cont am nat ed water conprising bioreduction and

bi oaccunul ati on of a netal formthe netal
contam nated water using a living S. cerevisiae cel
bi omass, said process conprising steps:

(a) contacting the netal contam nated water with a

bi omass of nonpat hogenic, nmetal tolerant live S.
cerevisiae cells at a tenperature from about 4EC to
about 100EC, said biomass being added to the water in
an amount from about 2g to about 100 g/L to forma
wat er bi omass m xture;

(b) reacting said water/biomass m xture for
about 4 to about 100 hours at a continuous
tenperature from about 4EC to about 100EC in the
presence of a carbon source at pH fromabout 2 to
about 9, thereby achieving the bioreduction and
bi oaccunul ation of said nmetal wth said biomass; and

(c)

separating the renedi ated water from sai d bi onass.

THE REFERENCES
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The references of record which are being relied on by the

exam ner as evidence of obvi ousness are:

Nagodaw t hana et al . 4,530, 846 July 23,
1985
Brierley et al. 4,789, 481 Decenber 6,
1988
Greene et al. 5, 055, 402 Cct ober 8,
1991

THE REJECTI ONS

Clainms 63 and 65 through 68 stand rejected under 35
UusS C
§ 103 fromthe disclosure of Geene et al. or the disclosure
of Brierley et al. Clains 33 through 62 and 64 stand rejected
under 35 U. S.C. § 103 from Nagodaw t hana et al. considered
wth Geene et al. or Brierley et al.

OPI NI ON

We begin by observing that while appellants have
present ed nunerous clainms of varying scope, the clained
process, in essence, requires mxing the yeast with
contam nated water, allow ng the yeast and the contam nated
water to react under certain conditions of tenperature, tine
and pH and thereafter separating the "renedi ated water” from

the cell bionmass. Except for the claimtermnol ogy "cel
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bi omass”, the claimtermnology is plain and easily understood
wi thout reference to appellants' disclosure. Reference to
appel l ants' disclosure reveals that "bionmass"” is defined as "a
mass of biological material, in this case Saccharonyces
cerevisiae and may contain living cells, dead cells or a

m xture thereof." See page 5, line 37 through page 6, line 2
of the specification. Accordingly, we find that the claim

| anguage "S. cerevisiae cell biomss" denotes a nmass of cells
obtained fromand containing only S. cerevisiae cell material,
either living, dead or m xtures of living and dead.

In appellants' brief, appellants invite our attention to
their "comments” in prior papers filed in this application for
the argunents in support of their position with respect to the
prior art rejections before us. See pages 5, 6 and 7 of
appellants' main brief. Nevertheless, 37 CF.R 8§ 1.192(c)

requires that it is appellants' brief which nmust set forth the

argunents and authorities on which appellants rely. It is at
| east a violation of the spirit if not the letter of the rule
to incorporate an argunment by reference to an earlier filed
paper. Accordingly, we have not considered the argunents in

t he papers to which appellants invite our attention.
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THE REJECTI ON OVER GREENE ET AL.

According to page 5 of the exam ner's Answer, "G eene
di scl oses renoval of netal ions, including chromumVl (see
colum 3, line 19) fromwater by using a m croorgani sm
cont ai ni ng adsor bent conposition which may utilize S.
cerevisiae (see exanple 9), as clained.” Nevertheless, the
reference to chromumVl in colum 3, line 19 is part of a
di scussion by G eene et al. of the prior art binding
capacities of algae as either "hard" or "soft" depending on
the relative ability of a ligand and a netal ion to bind to
each other. The reference to chromumplus six (Cr*) in line
19 nerely denotes chromumplus six ion as an ion which is
considered to be "hard” in terns of a netal ion (A)-ligand (B)
conplex (see colum 2, lines 60 et seq.).

Exanple 9 of Geene et al. is directed to the
i mmobi |'i zati on of netal ion-binding mcroorgani sns other than
algae in insoluble netallic gel beads. Therein, red marine
al gae (Lam nara japonica) powder is mxed with sodi um
hydroxide to forma m xture to which is added powdered
Saccharonyces cerevisiae to forma "honbgeneous Lam nar a-

Saccharonyces slurry” (see colum 44, line 55 through col umm

7
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45, line 2). The slurry is thereafter extruded into a 3%
cal cium chl oride solution and insoluble beads form The
i nsol ubl e beads are recovered and dried in an oven.
Thereafter, the dried beads are heated for about 4 hours at
about 400EC,

From the above relied upon disclosure, we find it
i npossible to determne the basis for the exam ner's
conclusion that Geene et al. would have rendered obvious the
process of clainms 63 and 66. The exam ner has certainly not
expl ai ned why he believes the beads in Exanple 9 neet the
claimlimtation for a "cell biomass.” W find Geene et al
does not disclose the use of a "dead S. cerevisiae cel
bi omass" as required by the clainms. Rather, considering G eene
et al. in alight nost favorable to the exam ner's position,
Greene et al. prepares cal cium beads contai ni ng sonme portion
or fraction of S. cerevisiae in conbination with sone fraction
of a red al gae conponent for use of the beads in a colum
t hrough which water contam nated with netal ions is passed and
wherein the beads entrain certain nmetal ions in the water.

Apparently, it is the exam ner's unstated opinion that

t he beads of Exanple 9 are the "dead S. cerevisiae cel
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bi omass” required by the clains. As we have expl ai ned above,
we decline to give the claimtermnol ogy such scope. Rather,
we repeat here that we read appellants' clains as limted to
the use of only S. cerevisiae cells and, therefore, the
calciumcontaining beads in Geene et al.'s Exanple 9, which
al so contain red algae cell material, do not fall within the
reagents used in appellants' clainmed process. Accordingly, the
rejection is reversed.

THE REJECTI ON OVER BRI ERLEY ET AL.

Brierley et al., as noted by the examner, is directed to

removi ng netal contam nants from water using a dead cel

bi omass obtained fromyeasts, generally (see colum 5, line 36
t hrough colum 6, line 5; claim?2l), and Saccharonyces uvarum
specifically (see colum 4, lines 59 through 62). Brierley et

al. disclose that their nmethod is useful for renoving netals
having an atom c nunber greater than 20 and exenplifies
silver, copper and | ead. The process is recognized as useful
in extracting fromsolution netals belowiron in the

el ectronotive series (colum 4, lines 10 through 18). The
met hod utilizes "standard water treatnent units" (see colum

2, line 67 through colum 3, line 2; colum 3, |lines 33
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through 38). Brierley et al. recognize that certain
m croorgani sns are nore selective to the recovery of certain
nmetals than others (colum 5, lines 17 through 23).

Wil e the exam ner recognizes that Brierley et al. do not
di scl ose or suggest S. cerevisiae as the useful m croorganism
for use in their process and that Brierley et al. do not
recogni ze that their process would renove chrom um the
exam ner concludes that the use of a different species of
Saccharonyces woul d have been expected to have "sim |l ar
characteristics" as the species disclosed by Brierley et al.
and that a species different fromthe disclosed species in
Brierley et al. would al so have been expected to renove
chrom um "due to the disclosure of renoval of a variety of
metals (see colum 4, lines 15-18)" (see page 6 of the
Answer) .

G aring by its absence fromthe examner's stated
position is any evidence which supports the exam ner's bald
conclusions. In the first instance, whether or not different
speci es of Saccharonyces woul d have or woul d have been
expected to have simlar properties with respect to netal

entrai nnent is unknown based on this record. Wile appellants

10
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have cited in their specification certain publications which
seemto indicate that the yeast specifically required by the
cl ai rs does have at least an affinity for certain netals,

i ncluding chromumplus two (Cr*?), these publications are
neither of record nor relied on by the exam ner. Additionally,
with respect to claim63 which is limted to the renoval of
chromumplus six, Brierley et al.'s disclosure of silver,
copper, lead and netals belowiron in the electronotive series
does not describe or suggest chromum et al one chrom um pl us
si Xx. Absent fromthe disclosure to which the exam ner directs
our attention in colum 4, lines 15-18 is any reference to
chrom um | ndeed, because chromumis above iron in the

el ectronotive series, Brierley et al.'s disclosure relied on
by the exam ner would not have directed a person of ordinary
skill inthe art to use Brierley et al.'s nmethod to renove

chrom um pl us si x.

Wiile claim66 is directed to netal renoval without
regard to the actual netal renoved, and while claim®67 is
directed to certain nmetals specifically disclosed in Brierley

et al., the process of clains 66 and 67 still requires a

11
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particul ar species of Saccharomyces not disclosed or suggested
by Brierley et al. Thus, while we agree that Brierley et al.
woul d have rendered obvious renoving netals fromwater using a
cell biomass prepared from Saccharonyces uvarum it is |left
open to conjecture whether or not Saccharomyces cerevisiae
woul d al so have been expected to be useful. Wthout evidence
to support his conclusion that Saccharonyces cerevisiae wuld
have been expected to have the sanme or simlar properties as
Saccharonyces uvarum the exam ner's stated position cannot be
sust ai ned. Accordingly, we need not reach the exam ner's
further stated position with respect to the reaction
conditions and proportions required by the clains because the
exam ner has failed to establish that the basic process

cl ai mred woul d have been obvi ous. Accordingly, we are
constrained, on this record, to reverse the rejection over
Brierley et al.

THE REJECTI ON OVER NAGODAW THANA ET AL.

The exam ner has rejected all the appeal ed clains save
clains 63, and 65 through 68 under 35 U S.C. §8 103 from
Nagodawi t hana et al. considered with G eene et al. or Brierley

et al. Although the clains rejected include clainms 33 through

12
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41 and 64, which are clains directed to an apparatus
("systenl) for carrying out the clainmed process, the exam ner
has failed to read the relied upon prior art on any of the
clainmed el enents of appellants' "system"™ Thus we have no way
of understanding what in the prior art relied on serves as,

for exanple, the "bioreactor”, the "nmeans for separating and

removing the metal froma treated water”, "injection systens”,
"stir-tank", "settling tanks", "storage tanks", "means for
t hermal mai nt enance of constant tenperature”, "nmeans for

buffering the treated water"”, and "nmeans for adding a carbon
source" required by these cl ains.

Further, Nagodawithana et al. is directed to preparing a
sel eni um cont ai ni ng yeast for use as a supplenentary diet
source and not to renoval of netal contam nants from water
Thus we find it difficult to understand, save for the
di scl osure in Nagodawi thana et al. of Saccharonyces
cerevisiae, the relevance of this reference to the clained
process. Nagodaw thana et al. does not serve as the evidence
t hat Saccharonyces cerevi siae renoves chrom um whi ch we said
was m ssing above. Indeed, seleniumis not even a netal, a

fact specifically recognized by the exam ner at page 6 of his

13
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Answer. The examiner's attenpt to bridge this gap in the
evidence by reference to G eene et al. at colum 3, |ines 15-
21 does not succeed. Contrary to the exam ner's
representation, the disclosure in Geene et al. at colum 3,
i nes 15-21 does not establish in the broad sense that

"sel enium woul d be expected to have sim |l ar binding
characteristics as a variety of netals."” The discussion in
Greene et al. is a discussion of the algal binding capacities
for different netal ions and cannot be extended or

extrapol ated to include the binding capacities or affinities
for Saccharomyces cerevisiae. Accordingly, the rejection is
reversed

OTHER | SSUES

As we have observed above, the subject matter of clains
33 through 41 and 64 is directed to an apparatus ("systeni).
Nevert hel ess, the exam ner's search notes do not indicate that
any search has been nmade in the rel evant apparatus art. Upon
return of this application to the exam ning group, the
exam ner shoul d nake a search of the relevant apparatus art.
I n maeki ng

his search, the examner is advised to read the clains in

14
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I ight of appellants' disclosure at page 8, line 21 through
page 11, line 17 of the specification wherein the clainmed
"system' is further described. Further, the examner is

advi sed that the inclusion in appellants’ system of one of the
reactants ("cell bionass") is considered to be a recitation of
the material intended to be worked upon by the clained
apparatus and does not inpose any structural limtations on

t he apparatus whi ch woul d

differentiate it fromany prior art satisfying all other
structural limtations of the clains. Stated another way,
appel l ants' cl ai ned apparatus ("systent) does not undergo a
change in structure by including in the apparatus the "cel
bi omass" used to treat the water

Appel I ants shoul d provide to the exam ner the
publications discussed at pages 3 and 4 of the specification
concerning the properties of Saccharonyces cerevisiae towards
nmetal ions, generally, and chrom um specifically. The
exam ner should carefully consider those references and
reconsi der the patentability of the clains in light of said

references and the disclosure in Brierley et al., particularly

15
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those clains not limted to renoving chrom um or chrom um pl us
six but to nmetal renoval generally.
SUMMARY
Based on this record and the evidence relied on by the
exam ner, we have concl uded that the examner has failed to
make out a prima facie case of obviousness with respect to the
cl ai med subject nmatter. On this record, the rejection of the

clains as

bei ng unpatentable under 35 U. S.C. 8 103 is reversed. The
deci sion of the exam ner is REVERSED

REVERSED

16
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