TH'S OPI NI ON WAS NOT WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today
(1) was not witten for publication in a |l aw journal and
(2) is not binding precedent of the Board.
Paper No. 59
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BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte KATSUM TSU KI SHI MOTO, KAZUHI KO KI NTAKA and
H ROYUKI YOSHI NAGA

Appeal No. 1996-2215
Application No. 08/101, 093

ON BRI EF

Before WNTERS, WLLIAMF. SM TH and SPI EGEL, Adninistrative
Pat ent Judges.

W NTERS, Adninistrative Patent Judge.

DECI S| ON ON APPEAL

This appeal is fromthe exam ner’s decision rejecting
clainms 25 through 36.

Clains 25, 34 and 35 are representative of the subject
matter on appeal and read as foll ows:

25. An industrial production nmethod for producing L-

sorbose by mcrobial oxidation of D-sorbitol using a
m croorgani sm of the genus d uconobacter, conprising:
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a) providing a culture nedium having definite conmponents
for culturing the m croorgani smof the genus G uconobacter
whi ch includes at | east one am no acid selected fromthe group
consi sting of glutam c acid, glutam ne, alanine, serine,
t hreoni ne, asparagi ne and aspartic acid;

b) adding D-sorbitol to the culture nediumin an anount
such that the concentration of D-sorbitol is nmintained at or
under 5% by wei ght of the culture nmediumduring and after the
growt h phase of the m croorgani sm

C) punping oxygen gas into the culture medi um and
nonitoring the anount of dissolved oxygen in the culture
medi um such that the concentration of the dissolved oxygen in
the culture mediumis maintained in a prescribed range, the
cul ture nedium rel easi ng an exhaust gas conpri si ng oxygen and
car bon di oxi de;

d) nonadsorbently controlling the partial pressure of
carbon dioxide in the culture tank by venting via a valve a
portion of the exhaust gas fromthe culture tank, the partia
pressure of carbon dioxide in the culture tank being
mai ntained in the range fromb5 to 10% by such venting; and

e) releasing to the atnosphere sonme of the exhaust gas
whi ch has been vented fromthe culture tank and recircul ating
t he remai ni ng exhaust gas whi ch has been vented but not
rel eased back to the culture nedium by m xi ng such exhaust
gas, which includes carbon di oxi de produced by the culture
medium wth the oxygen gas prior to the oxygen gas being
punped into the culture nedium whereby L-sorbose is
efficiently produced by the mcrobial oxidation of D sorbitol.

34. A nethod for recycling exhaust gas produced by a
m crobi ol ogi cal industrial process in a culture tank,
conpri si ng:

a) carrying out the mcrobiol ogical process in a culture
mediumin the culture tank, the exhaust gas produced by the
m cr obi ol ogi cal process conprising carbon dioxide; then
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b) venting sone of the exhaust gas fromthe culture tank
to maintain the partial pressure of the carbon dioxide in the
culture tank wthin a prescribed range; and then

c) releasing to the atnosphere sonme of the exhaust gas
whi ch has been vented and recycling the remai nder of exhaust
gas, which has been vented but not rel eased and whi ch incl udes
carbon di oxi de, back into the culture nediumin the culture
tank w thout adsorbing carbon dioxide from such exhaust, [sic]
gas whereby the m crobiol ogical process is cost effective.

35. A recycling process which conpri ses:

recycling an exhaust gas, which includes carbon di oxide
and which is produced by a microbiol ogi cal process carried out
in a culture nmedium back into the culture medi um w t hout
adsor bi ng carbon dioxide fromthe exhaust gas and enri ching
wi th oxygen the exhaust gas which is recycled back into the
cul ture nmedi um

. REFERENCES

The references relied on by the exam ner are:
Arcuri et al. (Arcuri) 4,413, 058 Nov. 01,

1983

Eur opean Patent Application (Shim zu) 0092771, published
Nov. 2, 1983.

Mori et al. (Mori), “H gh Density Production of Sorbose
from Sorbitol by Fed-Batch Culture with DO Stat,” Journa
Chemni cal Engi neering Japan, Vol. 14, No. 1, pp. 65-70 (1981).
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1. REJECTI ONS

Clains 25 through 36 stand rejected under 35 U . S.C. § 103
as unpatentabl e over Mri in view of Shim zu.

Clainms 25 through 36 also stand rejected under 35 U. S. C
8§ 103 as unpatentable over Mri in view of Shim zu and
Arcuri .?

W reverse both rejections.

[11. BACKGROUND

1. L-sorbose, a naturally occurring ketohexose, is an
i nportant raw material in the synthesis of vitamn C
Speci fication, page 1, lines 8-11.

2. L-sorbose can be produced by mcrobial fermentation
of D-sorbitol, where D-sorbitol is oxidized by m croorgani sns,

for exanple, bacteria of the genus {d uconobacter

Speci fication, page 1, lines 11-13.
3. To save resources in conventional mcrobia
fernmentation processes, a culture exhaust gas containing a

hi gh concentration of oxygen is recovered by conpressor, and

YThis rejection was entered as a new ground of rejection in the Answer,
pages 5 and 6.



Appeal No. 1996-2215
Application No. 08/101, 093

reused in the culture liquid. |In these processes, carbon

di oxi de gas generated by respiration of the mcroorganisns is
accurmul ated in the exhaust gas. Wen the concentration of
carbon dioxide is over 10% the growh rate of the

m croorgani sms and the rate of oxidation are strongly

i nhibited. Specification, page 2, line 18, through page 3,

line 1.

4. To prevent the accunul ati on of carbon dioxide in
conventi onal processes, the carbon dioxide gas is renoved by a
carbon di oxi de gas renovi ng neans whi ch enpl oys an adsor bent,
such as sodi um hydroxi de. Specification, page 3, lines 1-3.

5. However, there are problens using such a carbon
di oxi de adsorbing system such as increased production cost
due to acquisition of an adsorption colum, an adsorbent, and
the like, and the necessary nmai ntenance thereof.

Speci fication, page 3, lines 3-7.

V. EXAM NER S REJECTI ONS

A. The subject matter recited in clainms 25 through 33

and 36 is directed to processes for producing L-sorbose by
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m crobi al oxidation of D-sorbitol using a m croorgani smof the

genus {d uconobacter. The process requires the steps of (1)

punpi ng oxygen gas into the culture nmediumin a prescribed
concentration, the culture nmediumrel easi ng an exhaust gas

conpri si ng oxygen and carbon di oxi de; (2) nonadsorbently

controlling the partial pressure of carbon dioxide rel eased

fromthe culture nediumby venting a portion of the exhaust
gas to nmaintain the partial pressure of carbon dioxide in the
range from5 to 10% (3) releasing to the atnosphere sone of
the vented gas; and (4) recirculating the remaini ng exhaust
gas, which has been vented but not rel eased, back to the

cul ture nmedium by m xing such gas with oxygen before oxygen is

punped into the culture nedi um

The term “nonadsorbently controlling,” according to the
di scl osure in the specification, nmeans that no adsorbent, as
described in section Ill 4 above, is used to control the
carbon di oxide partial pressure. See the specification,
par agr aph bridgi ng pages 13 and 14; and page 20, |ines 7-11.

B. The subject matter recited in claim34 is directed to
a process for recycling exhaust gas, which includes carbon

di oxi de, produced by a m crobiological industrial process in a
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culture tank. The process requires the steps of (1) venting
sone of the exhaust gas fromthe culture tank to naintain the
partial pressure of the carbon dioxide within a prescribed
range, (2) releasing to the atnosphere sonme of the vented
exhaust gas, and (3) recycling the renmai ni ng exhaust gas,

whi ch has been vented but not rel eased and which incl udes

car bon di oxi de, back to the cul ture nedi um wi t hout adsor bi ng

carbon di oxi de from such renai ni ng exhaust gas.

C. The subject nmatter recited in claim35 is directed to
a process for recycling exhaust gas, which includes carbon
di oxi de and which is produced by a m crobiol ogi cal process
carried out in a culture nedium back into the culture nmedi um

wi t hout adsorbing carbon di oxide fromthe exhaust gas, and

enriching with oxygen the exhaust gas which is recycl ed back

into the culture medi um

D. The rejection under 35 U.S.C. 8§ 103 over Mxri in view
of Shim zu.

1. Mori describes a process for producing L-sorbose from

sorbitol by cultivating G uconobacter suboxydans in a “fed-
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batch” culture in which sorbitol is fed intermttently, with a
DO stat under the condition that none of the conponents in the
basal mediumlimt the growh of the mcroorgani smand the
production of sorbose. Mori, page 65, colum 2, |ines 18-23;
and page 66, colum 1, line 4, through colum 2, line 10. A
DO-stat is a device to keep constant the concentration of

di ssol ved oxygen in the broth. Wth the use of the DO stat,
pure oxygen or oxygen gas mxed with air is supplied to the
fermentor without toxicity due to excessive concentrations of

di ssol ved oxygen. Mori, page 65, colum 1, lines 12-17.

2. Mori does not describe the recited steps of

(1) nonadsorbently controlling the partial pressure of the

carbon di oxi de gas produced fromthe fernenting bacteria, or
(2) recycling the exhaust gas produced by the culture nmedi um

by m xing the exhaust gas with oxygen before punping the

oxygen gas into the culture nedi um

3. Shim zu describes a process for culturing
m cr oor gani sns usi ng oxygen-enri ched gas, where the exhaust
gas of the culture nmediumis recycled. The process conprises
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the steps of controlling the partial pressure of carbon
di oxi de rel eased fromfernenting bacteria by (1) venting sone
of the exhaust gas, (2) releasing sone of the vented exhaust
gas to the atnosphere, (3) passing the remining vented
exhaust gas through a carbon di oxi de adsorption renover to
renove carbon di oxi de by adsorption, and (4) returning the
exhaust gas of step (3) back to the culture nmedium Shim zu
page 3, lines 18-24; page 7, lines 11-26; page 10, lines 1-3;
page 10, |ine 23, through page 11, line 3; and Fig. 4.

4. Shim zu does not describe the recited steps of

(1) nonadsorbently controlling the partial pressure of carbon

di oxi de, or (2) mxing the exhaust gas wth oxygen before

I ntroduci ng the exhaust gas back to the culture nmedi um

5. In setting forth the rejection under 35 U.S.C. § 103,
t he exam ner states that “the Shim zu reference is cited to
show an anal ogous cul turing techni que wherein the exhaust gas
Is returned to the system after renoving excess carbon
di oxi de. Even though the reference envisions adsorption of
the carbon dioxide rather than its partial release out of the
system. . . the effect of decreasing the anmount of carbon
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di oxi de in the exhaust gas is the sane.” Answer, page 4,
lines 5-12. The exam ner concludes that “the clained

i nventi on woul d have been prinma facie obvious to one of

ordinary skill in the art at the tinme the invention was nade
especially in the absence of clear, convincing evidence to the
contrary.” Answer, page 4, lines 15-18.

6. To establish a prinma facie case of obvi ousness, al

claimlimtations nust be taught or suggested by the prior

art. See In re Royka, 490 F.2d 981, 984, 180 USPQ 580, 583

(CCPA 1974). That is not the case here. As can be seen from
a review of sections IV-D2 and |V-D4 above, the exam ner has
not established that the conbined disclosures of Mri and
Shim zu woul d have | ed a person having ordinary skill in the
art to the instantly cl ai ned process.

A rejection of clainmed subject matter under 35 U.S.C. §
103 in view of the conbined disclosures of prior art
ref erences requires consideration of (1) whether the prior art
woul d have suggested carrying out the clained process to a
person having ordinary skill in the art, and (2) whether the
prior art would have revealed that, in so carrying out, a
person having ordinary skill would have had a reasonabl e
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expectation of success. Both the suggestion and reasonabl e
expectation of success nust be founded in the prior art, not

in applicant’s disclosure. See In re Vaeck 947 F.2d 488, 495,

20 USPRd 1438, 1442 (Fed. Cr. 1991). On this record, the
exam ner does not point to any reason, suggestion, or
notivation stemmng fromthe prior art which would have led a

person having ordinary skill to (1) nonadsorbently control the

partial pressure of carbon dioxide, and/or (2) mx the exhaust

gas with oxygen before re-introducing the exhaust gas into the

culture nedium Instead, the exam ner inpermssibly relies on
hi ndsi ght in reaching the ultimate conclusion of obvi ousness.
“To i mbue one of ordinary skill in the art with know edge of
the invention in suit, when no prior art reference or
references of record convey or suggest that know edge, is to
fall victimto the insidious effect of a hindsight syndrone
wherein that which only the inventor taught is used agai nst

its teacher.” |In re Fine, 837 F.2d 1071, 1075, 5 USP@Qd 1596,

1600 (Fed. Gr. 1988), citing WL. Gore & Assoc. V. @rlock,

Inc., 721 F.2d 1540, 1553, 220 USPQ 303, 312-13 (Fed. Gir
1983).
7. Having determ ned that the exam ner has not
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established a prima facie case of obviousness, we find it

unnecessary to discuss the Kintaka Declaration, executed
August 18, 1994, which is relied on by appellants as rebutting

any such prim facie case.

Accordi ngly, we reverse the rejection of clains 25
through 36 under 35 U.S.C. 8§ 103 as unpatentable over Mri in
vi ew of Shim zu

E. The rejection under 35 U.S.C. 8§ 103 over Mori in view
of Shim zu and Arcuri.

1. For the reasons previously set forth, the conbi ned
di scl osures of Mori and Shimzu fail to suggest appellants’
cl ai ned process.

2. Arcuri describes rel easing carbon dioxide gas to the
at nosphere by venting the gas froma fernentati on process for
produci ng ethanol (colum 2, lines 1-5). Arcuri discloses
that carbon di oxi de generated during ethanol fernentation is
conducted away fromthe reaction zone near the point of origin
of the gas (colum 6, lines 15-19).

3. Arcuri does not describe the recited steps of

(1) nonadsorbently controlling the partial pressure of carbon

di oxi de gas in the fernentati on process, or (2) recycling the
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vent ed carbon dioxide gas by mixing the vented carbon dioxide

gas wth oxygen before introducing said vented gas to the

cul ture nmedi um

4. Therefore, Arcuri does not cure the deficiencies of
Mori and Shim zu. Accordingly, we reverse the rejection of
clains 25 through 36 under 35 U.S.C. § 103 as unpatentabl e

over Mori in view of Shim zu and Arcuri.

V. CLAIM16

Claim16 is pending in the application. This claim
however, does not stand rejected and is not before us on
appeal .

Based on the prosecution history of the application, it
appears that appellants intend to cancel claim16. On return
of this application to the exam ning corps, appellants and the

exam ner should clarify the status of claim 16.2

2Claim 16 was introduced in the anendment filed in Paper No. 29, filed
Nov. 24, 1992. Appellants proposed to cancel claim 16 and add claim 17 in the
anmendment filed under 37 CFR 1.116(a) in Paper No. 31 filed on Jun. 3, 1993.
The exami ner in the Advisory action, Paper No. 32, nmiled Jul. 6, 1993,
i ndi cated that the proposed anendnent would be entered upon the filing of an
appeal. Appellants filed a continuation under 37 CFR § 1.62 on Aug. 3, 1993.
Appel l ants did not request entry of the proposed amendnent in Paper No. 31,

but instead filed a prelimnary anendnent in Paper No. 36. |In that anendnent,
appel | ants canceled clainms 4-5, 7-12 and “17," and added clains 18-25. Since
(continued...)
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V. CONCLUSI ON
In conclusion, we reverse the rejections of clains 25
t hrough 36 under 35 U.S.C. 8§ 103 as unpatentable over Mri in

view of Shim zu, and over Mri in view of Shimzu and Arcuri.

REVERSED

SHERVAN D. W NTERS )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
WLLIAMF. SMTH ) APPEALS AND
Adm ni strative Patent Judge ) | NTERFERENCES
)
)
)
CARCL A. SPI EGEL )

Adm ni strative Patent Judge )

vsh

%(....continued)
claim 17 was not entered, it was not proper to cancel it. In subsequent
responses, appellants did not refer to claim16. See Paper No. 39 filed Mar.
4, 1994, Paper No. 48 filed Nov. 21, 1994, and Brief, Paper No. 52, filed Feb
21, 1995.
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