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Juha Nuom et al. (appellants) appeal fromthe exam ner’s
refusal to allowclainms 1 through 16. Cdains 1, 5 and 13 were

anended subsequent to the final office action. Cdains 17 and
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18, the remaining clainms, are said to be allowable if
rewitten in independent form including all of the
limtations of their parent clains.

The subject matter on appeal is directed to a nethod and
an apparatus for crystallizing anhydrous fructose from an
aqueous sol ution containing fructose. This subject matter is
adequately described in clains 1 and 15, which are reproduced
bel ow:

1. A large scale nethod for crystallizing anhydrous fructose
as crystals having a nean crystal size of at |east about 0.35
mm from wat er conpri si ng:

(a) preparing an aqueous sol ution containing at
| east about 90% dry substance, the fructose content of the dry
substance being at | east about 90% by wei ght;

(b) seeding said aqueous solution at a tenperature of
50-60°C;, and

(c) cooling the seeded solution at a controlled rate in
| ess than about 45 hours and with continous m xing effective
to maintain the supersaturation of the liquid solution with
respect to saturated fructose at less than a ratio of about
1.25 and the tenperature difference between said solution and
the cooling neans is |ess than about 10°C.

15. A cylindrical crystallizer having a processing

vol ume sufficient for at |east about 10 cubic nmeters of a
fructose solution in a single batch [sic:,] a heat transfer
area of over about 4 n¥/ n¥, and an effective neans for m xing
such that the tenperature difference between a solution
containing fructose and the cooling neans is no greater than
about 10°C.
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The references of record relied upon by the exam ner are:

Yamauchi 3,928, 062 Dec. 23, 1975
Wtte et al. (Wtte) 4,486, 395 Dec. 04, 1984
The references relied upon by appellants in the Brief

ar e:
For sberg 3, 883, 365 May 13, 1975

George A Ferguson, Statistical Analysis in Psychol ogy
and Education, Second Edition, MG awH || Book Conpany, 1966,
pp. 95-103 and 404-405 (hereinafter referred to as
“Fer guson”).

Journal of Chem Thernodynam cs, Vol. 13, “Heat-capacity
Measur ement s of Agueous Sol utions of Mno-, Di-, and Tri-
saccharides Using an |Isoperibol Twin Calorineter,” F
Kawai zum et al., 1981, pp. 89 and 93-94 (hereinafter referred
to as “Kawai zum ).

Krystall Und Technik, Bd. 9, H 7, "Measuring and
Cal cul ating Heat of Crystallization,” Rychly et al., 1974, pp.
799 and 808 (hereinafter referred to as “Rychly”).

The appeal ed clains stand rejected as foll ows:

(1) dains 1 through 14 under 35 U . S.C. 8§ 103 as
unpat ent abl e over the disclosure of Yanmauchi; and

(2) dains 15 and 16 under 35 U.S.C. § 103 as
unpat ent abl e over the disclosure of Wtte.

We have carefully reviewed the entire record, including
all of the argunents advanced by the exam ner and appel |l ants
in support of their respective positions. This review | eads
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us to conclude that the examner’s 8 103 rejections are well -
founded. Accordingly, we will sustain the examner’s § 103
rejections for essentially those reasons set forth in the
Answer. W add the following primarily for enphasis.

At the outset, we note that appellants have separately

argued the clainms as the follow ng groups (Brief, pages 3-18):

Goup | - dains 1 through 7 and 10 t hrough 14;
Goup Il - dainms 8 and 9; and
Goup Il - Cains 15 and 16.

Therefore, for purposes of this appeal, the clainms in each
group will stand or fall with the broadest claimtherein,
nanmely clains 1, 8 and 15. 37 CFR § 1.192(c)(5) and (6)
(1993).

Wth respect to the subject nmatter defined by claiml,
t he exam ner states that “Yamauchi discloses the clained
crystallization process except for [specifically nentioning
t he mai ntenance of] a specific tenperature difference [of |ess
t han about 10°C as recited in claim1]...". See Answer, page
3 in conjunction with claim1l. However, the exam ner
determ nes that the mai ntenance of “a tenperature difference

of | ess than about 10°C’ includes the cooling rate of 0.2° to

4
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1.5°C described in the Yamauchi reference. [d. In other

wor ds, Yamauchi’s cooling rate, as read by one of ordinary
skill in the art, teaches or describes the clainmed tenperature
di fference. W agree.

The phrase “a tenperature difference of |ess than about
10°C’ is interpreted as including a tenperature difference of
0 to 10°C. Wen the tenperature difference between a cooling
means and a solution to be cooled is zero, no cooling is
carried out since the solution and the cooling neans have an
identical tenperature. That is, the tenperature difference of
O°C translates into a cooling rate of 0°C/hour. This finding
is consistent with the result that can be depicted with the
heat transfer formula: Qthe anbunt of heat transferred)=
(A(heat transferring area))x(Cp(heat transfer
coefficient))x(T2-T1l(the tenperature difference between the
solution to be cooled and the cooling neans)). When T2-T1(the
tenperature difference) is zero, the anmount of heat
transferred will be zero regardl ess of the size of a heat
transfer area (A) and the Cp nunber. Moreover, we note that
appel l ants’ exanples obtain a cooling rate as high as
1. 9°C/ hour, when the clained tenperature difference is

5
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mai nt ai ned. See appellants’ adm ssion at page 5 of the Brief
and the exanpl es disclosed in the specification. Thus, we
concl ude that the maintenance of the clainmed tenperature
difference of 0 to 10°C translates into a cooling rate of 0 to
1. 9°C/ hour which enbraces the cooling rate range described in
t he Yamauchi reference. Note also that Yamauchi’s exanpl es 6,
7 and 8 obtain no tenperature changes (tenperature difference
of zero). Accordingly, we find that the Yanmauchi reference
describes the clainmed tenperature difference.

Appel l ants argue that controlling the rate of cooling is
different frommaintaining the clainmed tenperature difference
bet ween the solution to be cooled and the cooling neans. W
disagree. In the first place, as indicated supra, the cooling
rate of the Yamauchi reference, as interpreted by one of
ordinary skill in the art, teaches the clained tenperature
difference. In the second place, as explained by both the
exam ner at page 3 and appellants at page 7 of the Brief, the
rate of cooling (the anount of heat transferred) is a function
of the claimed tenperature difference, a heat transfer area

and a heat transfer coefficient. In other words, controlling
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the rate of cooling necessarily requires the maintenance of a
certain tenperature difference.

Appel lants’ reliance on the Kawai zum and Rychly
references is noted. See Brief, page 8. However, these
references do not indicate that the cooling rate described in
t he Yamauchi reference does not translate into the clai ned
tenperature difference. As indicated by appellants (Brief,
page 8), they sinply state a nere truismthat “the heat
capacity is very nmuch dependent on concentration and
tenperature.”

Appel l ants al so argue that the Yanmauchi reference does
not necessarily teach maintaining “the fructose solution as a
supersaturated solution.” See Brief, page 14. W are not
convinced by this argunment. Contrary to appellants’ argunent,
t he Yamauchi reference states (col. 1, |lines 54-68):

According to the present invention, it has now

been found that anhydrous fructose crystals can be

obt ai ned from aqueous sol utions of fructose in high

yields without form ng the hem -or dihydrate

crystals if the crystallization is carried out

within a certain range of fructose concentration and

t emper at ure.

It has been also found that this range |ies
wi thin the supersaturation area a bel ow the point at

whi ch the hem hydrate begins to crystallize out. |If

7
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a supersaturated solution falling within such range

is seeded with crystals of anhydrous fructose and

then the equilibriumbetween the |iquid-solid phases

of the systemis shifted to a direction in which the

degree of supersaturation of the liquid phase is

enhanced, crystallization of anhydrous fructose may

be achi eved very satisfactorily.
The Yamauchi reference also teaches maintaining the sanme or
simlar sugar concentration in a solution (sane |evel of
saturation) as appellants’ during crystallization. Conpare
Table 2 at colums 7 and 8 of Yanmauchi with appellants
exanpl es at pages 15-17. Thus, we conclude that the Yanauchi
reference does describe the clainmed | evel of supersaturation

Even were we to conclude that the Yamauchi reference does
not specifically nmention the clainmed | evel of supersaturation,
our conclusion would not be altered. In view of the above
teachi ng of the Yamauchi reference, we are of the view that
the determ nati on of workable or even optimum supersaturation
| evel woul d have been obvious to an artisan with ordi nary
skill. See In re Wodruff, 919 F.2d 1575, 1578, 16 USPQd
1934, 1936-37 (Fed. GCr. 1990); In re Boesch, 617 F.2d 272,

276, 205 USPQ 215, 219 (CCPA 1980).
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Appel | ants appear to argue that the Yamauchi reference
does not teach, nor woul d have suggested, the clainmed fructose
crystal size. Appellants, however, acknow edge that the
Yamauchi reference describes fructose particles having sizes
of, inter alia, 0.35 Mnmm See Brief, page 10. Note that the
cl ai med nean crystals size of at |east about 0.35 mm enbraces
the crystal size described by the Yamauchi reference. 1In any
event, we find that the Yamauchi reference teaches grow ng
crystals through controlling evaporation speed. See colum 8,
lines 55-57. W also find that the final size of fructose
crystals is determned by the size of seed crystals (the
initial size of fructose crystals). That is, one of ordinary
skill in the art would have reasonably expected that the use
of large fructose seed crystals would have resulted in
fructose crystals having larger crystal sizes, e.g., at |east
about 0.35 nm Thus, we conclude that the formation of
fructose crystals having the clainmed particle sizes in the
process of Yamauchi through enploying enhanced evaporation

speed and/or |arger seed crystals would have been prim facie

obvious to an artisan wth ordinary skill. This conclusion is
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consistent wth appellants’ acknow edgnent at page 9 of the
Brief that it is known to be nore desirable to produce | arger
crystals as shown, e.g., by the Forsberg reference. Wth
respect to appellants' reliance on Ferguson's statistical
analysis it is not relevant to the present situation inasmuch
as it does not take into consideration the effect of

control ling evaporation speed and/or using | arge seed
crystals. Note also that appellants inproperly assune a

di fferent nean crystal size than that clainmed (0.53 nmrather
than 0.35 nm.

Appel  ants argue that the Yamauchi reference does not
teach a | arge scale process. See Brief, page 13. To
determ ne the neaning of “large scale”, we have consulted the
speci fication. Nowhere does the specification, however, define
the neaning of “large scale”. Accordingly, we have given it
t he broadest reasonabl e nmeani ng based on its ordinary usage.
See In re Paul sen, 30 F.3d 1475, 1479, 31 USPQ2d 1671, 1674

(Fed. Gr. 1994); Inre Zletz, 893 F.2d 319, 321, 13 USPQd

1320, 1321-22 (Fed. Cr. 1989). Having given the broadest

reasonabl e nmeaning to the phrase “large scale”, we agree with
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t he exam ner that the exanples in the Yamauchi reference
constitute “large scale” processes within the nmeaning of the
clains. Even if we were to interpret “large scale” to nean
“commerci al -scal e” as appears to be asserted by appellants
(see Brief, page 16), our conclusion would remain the sanme
since the Yamauchi reference suggests that its process can be
enpl oyed on “a commercial scal e”. See colum 3, lines 32-33.
Not e al so that appell ants acknow edge the exi stence of “prior
art large scale processes”. See Brief, page 13.

In spite of the fact that the Yamauchi reference, a U S.
patent, is entitled to a statutory presunption of validity and
that an enabling disclosure is a prerequisite to validity
under 35 U. S.C. 8 112, first paragraph (Cf. In re Spence, 261
F.2d 244, 246, 120 USPQ 82, 83 (CCPA 1958)), appellants take
the position that the Yamauchi reference is not enabling with
respect to a large scale process. |In support of their
position, appellants refer to page 4-21 of Perry’s Chem cal

Engi neer’ s Handbook (6th ed.), which is said to provide:

It has been generally accepted that the design of a
commerci al -scal e chem cal reactor, which is the
heart of a chem cal plant, cannot be acconplished by

11
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a purely theoretical approach alone. See Brief,
page 16.

Appel I ants, however, have not supplied a copy of this docunent
to support appellants’ position. Having considered

appel  ants’ unsupported position, we are convinced that
appel l ants have not net their burden of proof. 1In the first
pl ace, a nere attorney argunent is insufficient to establish
that the Yanmauchi reference is not enabling with respect to a
| arge scale process. See In re Pearson, 494 F.2d 1399, 1405,
181 USPQ 641, 646 (CCPA 1974) (an argunent of counsel in a
brief cannot take the place of evidence in the record). In

t he second place, the quote referred to by appellants does not
i ndi cate that Yamauchi’s crystallization process cannot be
carried out in a “large-scale” or a “comrercial -scal e” based
on the Yamauchi disclosure which includes nore than a “purely
t heoretical approach”. In the third place, the quote referred
to by appellants does not indicate that the design of a

commerci al -scal e crystallizer cannot be acconplished by those
skilled in the art particularly in view of the state of the

art known at the tine the application was filed.
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Wth respect to claim8, we agree with the exam ner that
the determ nation of workable or even optinmum heat transfer
surface area woul d have been obvious to an artisan with
ordinary skill since the anmount of heat transfer is known to
be affected by the size of a heat transfer area (Q=(A) (Cp)(T2-
T1)). Wodruff, 919 F.2d at 1578, 16 USPQ2d at 1936-37;
Boesch, 617 F.2d at 276, 205 USPQ at 219. W find that the
size of a heat transfer area is a known result effective
variable. Note also Wtte, colum 1, |ines 29-52.

Appel l ants argue that the clainmed process inparts
surprising and unexpected results, i.e., larger crystal sizes,
faster cooling rates, larger productivity and nore
reliability, thus rebutting the prim facie case of
obvi ousness established by the exam ner. See Brief, pages 9-
14. Having carefully reviewed the exanples in the
specification and the exanples in the Yanauchi reference, we
are not convinced that appellants have nmet their burden of
denonstrating unexpected results. See In re Ceisler, 116 F. 3d
1465, 1469-70, 43 USPQd 1362, 1365 (Fed. Cir. 1997); In re

Heyna, 360 F.2d 222, 228, 149 USPQ 692, 697 (CCPA 1966).

13
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Al t hough the results for appellants’ exanples and Yamauchi’s
exanples are different, we find that appellants have not
denonstrated that the difference are unexpected. | ndeed,
appel l ants do not aver anywhere in the specification that the
denonstrated results in the specification are unexpected. Nor
do appellants proffer any such avernments through declarations
or affidavits under 37 CFR 8 1.132. The only reference to
unexpected results is an argunent by appellants’ counsel at
pages 9-14 of the Brief. As noted in Ceisler, 116 F.3d at
1471, 43 USPQR2d at 1366, “naked attorney argunent is
"insufficient to establish unexpected results."”

We also find that appellants have not established that
the showing in the specification exanples is reasonably
commensurate in scope with the degree of protection sought by
claims 1 and 8 on appeal. 1Inre Kulling, 897 F.2d 1147, 1149,

14 USPQ2d 1056, 1058 (Fed. GCr. 1990); In re Gasselli, 713

F.2d 731, 743, 218 USPQ 769, 778 (Fed. Cir. 1983). Wiile the
showng is limted to a two stage crystallization process
i nvol ving specific reaction conditions and seed particles

havi ng specific sizes, the clains are not so limted. W find

14
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no reasonable basis in the record for concluding that single
stage crystallization processes involving materially different
reaction conditions and seeds enconpassed by appel |l ants’
clainms 1 and 8 woul d behave as a class in the sane manner as
the specific two stage crystallization process shown in the

specification. See In re Lindner, 457 F.2d 506, 508, 173 USPQ

356, 358 (CCPA 1972).
Wth respect to apparatus claim 15, the exam ner states
(Answer, pages 3 and 4):

Wtte, et al. teach a continuously worKking
crystallizer in the shape of an obl ong vessel.
The crystallizer conprises both m xing and

cool ing neans. The m xi ng neans are descri bed
as scrapers having the dual function of
preventing crystals fromadhering to the cooling
surface and of stirring the liquid encl osed

bet ween two discs. See col. 2, line 1 to col.

5 line 3 of Wtte, et al. Although Wtte, et
al. do not disclose any dinensions or
characteristics of the crystallizer, as clained
by Appel l ants, such di nensi ons are deened
apparatus optim zations based upon the avail abl e
space (e.g., a warehouse) in which the apparatus
can be assenbl ed and enpl oyed. Further, the
characteristics are deened appar at us

optim zati ons based on the desired degree of
crystallization.

In response, appellants only argue (Brief, page 17) that:

Claim15 recites "an effective nmeans for
m xing." Saturated fructose solutions are quite

15
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vi scous, See Yamauchi at col. 7, 1. 60-64, and

one of ordinary skill would understand "an

effective neans for mxing" in the context of

claim15's crystallizer or "fructose sol ution”

to be a neans suitable for m xing a viscous

fructose sol ution. But Wtte expressly states

that their apparatus is not suitable for such

solutions. Col. 2, 1. 1-3. ("The invention

is suited for solutions of |ow viscosity.")

We are not persuaded by appellants’ argunent. W do not agree
with appellants that “Wtte expressly states that their
apparatus is not suitable for [viscous] solutions.”
Appel lants’ interpretation of Wtte’'s statenent regarding
suitability of its apparatus in |low viscosity solutions is not
wel |l taken. Wtte clearly states that conventi onal
crystallizing apparatuses useful for highly viscous sol utions
were not useful for |ow viscosity solutions. See colum 1.
Wtte solves this by providing a crystallizer which will be
useful for low viscosity solutions. See colum 2, lines 1-3.
Nowhere does Wtte state that its crystallizer is not useful
for high viscosity solutions. Rather, we find that the tenor
of Wtte would have indicated to one of ordinary skill in the
art that its crystallizer, including a m xing neans therein,

woul d be useful for high viscosity solutions as well. Note

al so that appellants have not denonstrated that the

16
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suitability of m xing nmeans for high viscosity solutions
causes the difference between the structures of the m xing
means described in Wtte and the clainmed m xi ng neans.

Thus, having considered all of the evidence of record, it
is our determ nation that the evidence of obviousness, on
bal ance, outwei ghs the evidence of nonobvi ousness proffered by
appel l ants. Hence, we agree with the exam ner that the
cl ai mred subject nmatter as a whole woul d have been obvious to
one of ordinary skill in the art in view of the applied prior
art. Accordingly, we affirmthe exam ner’s decision rejecting
claims 1 through 16 under 35 U.S.C. § 103.

As a final point, we note that apparatus claim 18 nerely
defines a mxer in a functional term |If the m xer descri bed
in Wtte has the sanme general shape as appellants’ mxer or is
capabl e of operating in the clainmed manner, the burden shifts
to appellants to show that Wtte’s m xer does not inherently
possess the functionally defined I[imtation of their clains.
See, e.g., In re Schreiber, 128 F.3d 1473, 1478, 44 USPQRd
1429, 1432 (Fed. Cr. 1997); In re Casey, 370 F.2d 576, 580,

152 USPQ 235, 238 (CCPA 1967). Upon return of this

17
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application, the examner is advised to determ ne whet her
Wtte' s m xer has the sane general shape as appellants’ m xer
or is capable of operating in the clainmed manner. |n other
wor ds, the exam ner must consider whether the patentability of
the subject matter of claim18 is affected by the Wtte

r ef erence.

No tinme period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR

§ 1.136(a).
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