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Before KIMIN, PAK, and OVNENS, Adm nistrative Patent Judges.

PAK, Admi nistrative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on an appeal under 35 U.S.C. § 134
fromthe examner’'s final rejection of clainms 1, 4 through 9,
15 and 16, which are all of the clainms pending in the above-
identified application.

According to appellants (Brief, page 4), “[the] clains
stand or fall together.” Therefore, for purposes of this

appeal, we need only consider the propriety of the exam ner’s
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rejections of claim1, the broadest claimon appeal,
consistent with 37 CFR 8§ 1.192(c)(7) (1995). Claim1l is
reproduced bel ow.

1. A process for nodifying dianmond surface, conprising the
steps of:

oxi di zing the dianond surface in an oxygen contai ni ng
pl asma i nduced by radi o frequency radiati on having a power
ranging form[sic, from 25 to 200 Watts for a period of tine
rangi ng between 10 seconds and 20 mi nutes, said step of
oxi di zi ng producing an oxi di zed surface on said di anond
surface; and

attaching to the oxidized surface chem cals having both a
pol ar surface noiety that bonds with the oxidized surface and
noi eties of a desired functionality which do not bond with the
oxi di zed surface but which are capable of bonding to a
material of interest.

As evi dence of obvi ousness, the exam ner relies on the

follow ng prior art references:

Sato et al. (Sato) 4,957,591 Sep. 18,
1990
Cozzette et al. (Cozzette) 5,063, 081 Nov. 5,
1991

(Filed Aug. 15, 1990)
Suzuki et al. (Suzuki) 5,137,785 Aug. 11,
1992

(Filed Mar. 8, 1990)
Mno et al. (M no) 5,270, 080 Dec. 14,
1993

(Filed Feb. 4, 1992)
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Ueno et al. (Ueno)!? 0110258 Al Jun. 13,
1984

As evi dence of nonobvi ousness, appellants rely on the
following literature:

Pehrsson et al., “HREELS of Di anond Oxi dation Chem stry,”
Proc. of 2d NNQ M Int'l Synp. on Adv. Mater., (ISAM *95),
Tskuba, Japan (March 6-10, 1995)(hereinafter referred to as
“Exhi bit 1" consistent with appellants’ designation).

“Effect of the Preceding Heat Treatnent on Hydrogen

Chem sorption of Diamond Powders,” Carbon, Vol. 19, pp. 232-34
(1981) (hereinafter referred to as “Exhibit 2" consistent with
appel l ants’ designation).

Mat sunoto et al., “Thermal Desorption Spectra of Hydrogenated
and Water Treated Di anond Powders,” Carbon, Vol. 17, pp. 485-
89 (1979)(hereinafter referred to as “Exhibit 3" consistent
with appell ants’ designation).

Mat sumpto et al., “ Thermal Desorption Spectra of the Oxidized
Surfaces of Di anond Powders,” Carbon, Vol. 15, pp. 292-302
(1977) (hereinafter referred to as “Exhibit 4" consistent with
appel l ants’ designation).

Yamanoto et al., “Vapor-Phase Oxi dation of Dianmond Surfaces in
O, Studies by Diffuse Reflectance of Fourier-transform

| nfrared and Tenper at ure-Prograned Desorption Spectroscopy,”

J. Chem Soc’'y Faraday Trans., Vol. 89, No. 19, pp. 3635-40

1The exam ner refers to it as "Shinetsu" in her Answer.
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(1993) (hereinafter referred to as “Exhibit 5" consistent with
appel l ants’ designation).

Bansal et al., “Kinetics of Chem sorption of Oxygen on
Di anmond, ” Carbon, Vol. 10, pp. 443-48 (1972)(hereinafter
referred to as “Exhibit 6" consistent with appellants’
desi gnati on).

Sappok et al., “Chem e Der Oberflache Des Di amanten-11.

Bi | dung, Ei genschaften Und Struktur Der Oberfl achenoxide,”
Carbon, Vol. 6, pp. 573-88 (1968)(hereinafter referred to as
“Exhibit 7" consistent with appellants’ designation).

Sappok et al., “Chem e Der COberflache Des Di amanten-I.

Benet zungswar nen, El ektronenspi nresonanz Und | nfrarotspektren
Der Qberfl achen-Hydri de, - Hal ogeni de Und- Oxi de,” Carbon, Vol .
6, pp. 283-95 (1968) (hereinafter referred to as “Exhibit 8"
consistent with appellants’ designation).

Shergold et al., “The Surface Chem stry of Dianond,” Int’l J.
of M neral Processing, Vol. 9, pp. 219-33 (1982) (hereinafter
referred to as “Exhibit 9" consistent with appellants’

desi gnati on).

Struck et al., “Interaction of Hydrogen and Water wi th Di anond
(100): Infrared Spectroscopy,” J. Vac. Sci. Technol. A, Vol.
11, No. 4, pp. 1992-97 (July/August 1993) (hereinafter
referred to as “Exhibit 10" consistent with appellants’

desi gnati on).

Johnson et al., “Thernogravinetric Analysis of the Oxidation
of CVD Dianmond Films,” J. Mater. Res., Vol. 5, No. 11, pp.
2320-25 (1990) (hereinafter referred to as “Exhibit 11"

consi stent with appellants’ designation).

Joshi et al., “Oxidation Kinetics of Diamond, G aphite, and
Chem cal Vapor Deposited Di anond Films by Thermal Gravinmetry,”
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J. Vac. Sci. Technol. A, Vol. 8, No. 3, pp. 2137-42 (May/ June
1990) (hereinafter referred to as “Exhibit 12" consistent with
appel l ants’ desi gnation).
Hansen et al., “The Hydrophobicity of Di anond Surfaces,”
U trahard Materials Application Tech., Vol. 4, pp. 76-87 (ed.
C. Barrett)(De Beers Indus. Dianmond Div., London
1988) (hereinafter referred to as “Exhibit 13" consistent with
appel l ants’ designation).

The appeal ed clains stand rejected as foll ows:
1) Claims 1, 4 through 9, 15 and 16 under 35 U.S.C. § 112,
second paragraph, as being indefinite for failing to
particularly point out and distinctly claimthe subject matter
whi ch applicants regard as their invention;
2) Clainms 1, 4, 7, 15 and 16 under 35 U.S.C. § 103 as
unpat ent abl e over M no al one or in view of Sato;
3) Claims 1, 4, 15 and 16 under 35 U.S.C. § 103 as
unpat ent abl e over Suzuki alone or in view of Sato; and
4) Clainms 6 and 8 under 35 U. S.C. 8 103 as unpatentabl e over
either Mno or Suzuki, optionally in view of Sato and further
in view of Cozzette or Ueno.

We have carefully reviewed the clainms, specification and
applied prior art, including all of the argunents and evi dence
advanced by both the exam ner and appellants in support of

their respective positions. This review |l eads us to concl ude

5



Appeal No. 1996-1644
Application No. 07/933, 147

that only the examner’s 8 103 rejections are well founded.
Accordingly, we will sustain only the exam ner’s 8§ 103
rejections for substantially those reasons set forth in the
Answer. We reverse the examner’s 8§ 112, second paragraph,
rejection for those reasons set forth by appellants in their
Brief?2 and Reply Brief. W add the follow ng for enphasis and
conpl et eness.

| NDEFI NI TENESS

The purpose of the second paragraph of Section 112 is to
basically insure, with a reasonable degree of particularity, an
adequate notification of the netes and bounds of what is being
clainmed. See In re Hammack, 427 F.2d 1378, 1382, 166 USPQ 204, 208
(CCPA 1970). As the court stated in In re More, 439 F.2d
1232, 1235, 169 USPQ 236, 238 (CCPA 1971), the determ nation
of whether the clains of an application satisfy the
requi renents of the second paragraph of Section 112 is

nerely to determ ne whether the claims do, in fact,

set out and circunscribe a particular area with a

reasonabl e degree of precision and particularity.
It is here where the definiteness of |anguage

2Qur reference to the Brief is to the Suppl enmental Brief
dated Cctober 27, 1997.
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enpl oyed must be anal yzed-not in a vacuum but

always in light of the teachings of the prior art

and of the particular application disclosure as it

woul d be interpreted by one possessing the ordinary

| evel of skill in the pertinent art. [Enphasis ours;

footnote omtted.]
Here, the exam ner criticizes the clains on appeal for using
i ncorrect grammar, enploying the words “desired” and “of
interest”, and | acking antecedent basis. See Answer, page 2.
The exam ner’s criticism however, has not taken into
consi deration the teachings of the specification. See the
Answer and the Suppl enental Answer in their entirety.
When these inmproper grammar, words and ant ecedent basis
referred to by the exami ner are read in |ight of the teachings
of the specification, they do not render the claimed subject
matter indefinite. Although we share the exam ner’s view that
the clains could have been witten better grammatically or
ot herwi se, we do not believe that it can seriously be
contended that the artisan would not have understood the scope

of the clainms. This viewis further buttressed by the

exam ner’s own comments at page 3 of the Answer.
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In view of the foregoing, we reverse the examner’s
decision rejecting all of the appealed clainms under 35 U S.C
8 112, second paragraph.

OBVI OUSNESS

The novel aspect of the clainmed subject matter lies in
oxi di zing the surface of a dianond with a RF oxygen plasm to
i nprove coating adhesion. See, e.g., specification, pages 6-
8. According to appellants (Brief, pages 3 and 4):

Skilled practitioners recognize that certain
chem cal functional groups, when attached to a
surface, will inpart certain properties to that
surface. These properties (such as wettability,
reactivity, anmenability to binding to a catal yst,
chem cal or biological recognition, to nane a few)
wi Il be desired by skilled practitioners for many
applications. Thus, a skilled practitioner who
desires a dianond surface with a given property
will, using this invention, oxidize a dianond
surface according to the process of the invention,
and graft a chem cal containing a functional group
for inmparting this property onto the di anond
surface, via a chem sorption reaction.

As evi dence of obviousness of the clained subject matter
under 35 U.S.C. 8 103, the examner primarily relies on either
M no or Suzuki alone or in view of Sato. The exam ner al so
relies on Cozzette or Ueno for obviousness of the subject

matter of dependent clains 6 and 8.
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Appel |l ants do not dispute that “it would have been
obvious to one of ordinary skill in the art to use [the]
conpounds [recited in claims 6 and 8] as taught by Cozzette or
[ Ueno] as [the] specific coating materials in [the process] of
the primary references [e.g., Mno or Suzuki]...” Conpare the
Answer, page 10 with the Brief, pages 15 and 16. Appellants
only argue that there are no suggesti on and reasonabl e
expectati on of success to arrive at the clainmed subject matter
as represented by independent claiml. See the Brief, pages
5-15 and the Reply Brief inits entirety.

As our reviewing court stated in In re Dow Chem Co., 837
F.2d 469, 473, 5 USPQ2d 1529, 1531 (Fed. Cir. 1988):

The consistent criterion for determ nation of
obvi ousness is whether the prior art would have
suggested to one of ordinary skill in the art that

[the cl ai med] process should be carried out and

woul d have a reasonable |ikelihood of success...

(Citations omtted). Both such a suggestion and the

expectation of success nmust be founded in the prior

art, not in the applicant’s disclosure.

We find that M no discloses a nethod of form ng an
organic filmon the surface of glass, plastic, netals and

jewels (a dianmond). See colum 5, lines 5-15 and colum 7,

lines 29-36. To chemcally bond the organic coating on the
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substrate, the surface of the substrate needs to contain
active hydrogen groups, such as -OH, -COOH, -NH2 and =NH
groups. See colum 5, lines 23-28. \When substrates with | ess
surface hydrophilic groups, for exanple plastic substrates,
are used, they must be subjected to an oxygen plasma or corona
(different plasma) treatnent to increase the surface
hydrophilic groups. See colum 5, lines
34-44. The exam ner finds, and appellants do not dispute,
t hat di anond surfaces, like plastic substrates, are known to
be not hydrophilic. Conpare the bridging paragraph of pages 5
and 6 of the Answer with the Brief and the Reply Brief in
their entirety; and also note the specification, page 6, lines
1-6. The exam ner also finds, and appellants do not dispute,
that “the taught oxygen plasma or corona treatnment are [sic.,
is] old and well known for functionalizing surfaces,
especially carbon containing [sic., surfaces] by adding oxygen
groups to inprove coating adhesion.” Conpare the Answer, page
4 with the Brief and the Reply Brief in their entirety.
Simlarly, we find that Suzuki al so discloses treating a
substrate having an outer surface |ayer containing carbon in
t he form of anorphous carbon, graphite or dianond-1ike carbon

10
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produced by such nethods as sputtering or plasma CVD with
oxi di zing plasma and coating the resulting substrate with an
organi c am ne conpound to form a conpact nononol ecul ar
adsorption layer. See colum 7, lines 3-15, together with
colum 6, lines 47-52 and the abstract. The di anond-I|ike
carbon of Suzuki is synthesized by a plasm assisted cheni cal
vapor deposition (plasma CVD) technique which, according to
Sato, is known to produce synthetic dianonds. Conpare Sato,
abstract with Suzuki, colum 6, |ines 47-52.

The exam ner recogni zes that both M no and Suzuki do not
specifically nention using a R F. oxygen plasnma at 25-200
watts and for periods of 10 sec. to 20 mn for oxidizing the
surface of a dianond. See the Answer, pages 5 and 7.

However, the exam ner finds, and appellants do not dispute,
that a R F. oxygen plasma is a conventional or standard oxygen
pl asma technique for “the taught results of making a surface
hydrophilic.” Conpare the Answer, page 5, with the Brief and
the Reply Brief in their entirety. The exam ner also finds,
and appellants do not dispute, that the properties of the

cl ai med powder are significantly affected by variation of
various treatnment paranmeters, including the treatnent time and

11
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ot her factors which affect the plasnma. Conpare the Answer,
page 5, with the Brief and the Reply Brief in their entirety.
I n other words, the exam ner finds, and appellants do not

di spute, that both the clainmed R F. oxygen plasma operating
condition (defined by watts) and the clained R F. oxygen

pl asma treating tine are known result effective vari abl es.

G ven the above teachings, we agree with the exam ner
that there is an anple suggestion to use a conventional oxygen
pl asma net hod, such as a R F. oxygen plasma, under optinmum
conditions, e.g., the desired oxygen plasnma operating tinme and
R. F. plasma operating power (watts), to oxidize a natural
di anond surface or synthesized di anond surface to render it
nmore hydrophilic, prior to coating it with an organic am ne or
ot her organi c conmpounds having desired functionalities. One
of ordinary skill in the art would have had a reasonabl e
expectation of successfully inproving adhesi on between the
di amond surface and the organic am ne or the other organic
conpounds via R F. plasma oxidation. This is especially
conpelling in this situation since Sato, as found by the

exam ner at page 6 of the Answer, al so teaches

12
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t he use of both high frequency and m crowave, both

of which are part of the radio frequency (R F.)

range, to plasm treat dianond with gases such as

oxygen (abstract), where oxygen is taught to be

chem absorbed on the surface so that the surface

exhi bits a hydrophilic nature (col. 4, lines 8-29)

with paranmeters, such as power density being noted

as inmportant in the effect of the plasna.

Appel | ants take the position that those skilled in the
art would not have enployed a R F. oxygen plasma to oxidize
di anond surfaces prior to reacting themw th organic
functional conpounds since there would have been no reasonabl e
expectation of success for making dianond surfaces
sufficiently oxidized for such a purpose with the R F. oxygen
pl asma. See Brief, pages
9-10. In support of this position, appellants rely on the
thirteen exhibits. See Brief, pages 9-13. However, none of
t hese exhibits denonstrates that one of ordinary skill in the
art would not have had a reasonabl e expectation of success in
oxi di zi ng di anond surfaces. Exhibit 1, for exanple, does not
indicate that the surface of a dianond cannot be oxi dized.

Even were we to accept appellants’ argunent, this exhibit, at

best, indicates that (Brief, pages 9 and 10):

13



Appeal No. 1996-1644
Application No. 07/933, 147

It is not possible, based on these studies, to reach

any concl usion regardi ng the oxidation of any

particul ar di anond face.
The remaining exhibits indicate that the surface of a di anond
can be oxidized as acknow edged by appellants at pages 10
t hrough 13 of the Brief. Exhibit 6, for exanple, states that
“the entire surface of dianond is capable of chem sorbing
oxygen”. See page 447. Exhibit 8 also states that “[d]ianond
with chem sorbed oxygen is hydrophilic...Conplete coverage
with [oxygen] is possible.” See page 283. Although they may
not specify the density of oxygen functional groups on the
surface of a dianond as alleged by appellants, the fact
remai ns that the dianond surface can be oxidized to exhibit at
| east some hydrophilic nature. These exhibits support, rather
than contradict, the prior art teachings relied upon by the
exam ner, which indicate that the dianond surface can be
oxi di zed with conventional plasm oxidation techniques, such
as R F. plasma oxidation.

In view of the forgoing, we determ ne that the clainmed
subj ect matter as a whol e woul d have been obvious to one of

ordinary skill in the art in view of the applied prior art.

14
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Hence, we affirmthe exam ner’s decision rejecting clains 1,
4, 6 through 8, 15 and 16 under 35 U.S.C. § 103.

As a final point, we note that the exam ner inadvertently
fails to include claim5 in the above 8 103 rejections® For
the reasons stated herein, we determ ne that the above § 103
rejections are also applicable to the subject matter of claim
5. Since we are extending the above 8 103 rejections to claim
5 for the first time, we will treat this extension as setting
forth new grounds of rejection.

In addition to affirmng the examner's rejection of one
or nore clains, this decision contains a new ground of
rejection pursuant to 37 CFR 8 1.196(b) (anmended effective Dec.

1, 1997, by final rule notice, 62 Fed. Reg. 53131, 53197 (Cct.

3 Claim6, which has been rejected by the exam ner,
includes all of the [imtations of claim5 since claim6 is
dependent on claim5. Claim®6 specifies am ne conmpounds
enbraced by the generic am ne conmpounds recited in claimb5.
As indicated supra, the exam ner states, and appellants do not
di spute, that the specific am ne conpounds recited in claim®6
are taught by Cozzette or Ueno. As also indicated supra, we
observe that Suzuki also teaches am ne conpounds which are
enbraced by claim5. Further, we note that appellants
acknow edge that the selection of a particular functional
group, which is inclusive of the claimd am ne conmpound, is
well within the anbit of one of ordinary skill in the art.
See Brief, pages 3-4.

15
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10, 1997), 1203 Of. Gaz. Pat. O fice 63, 122 (Cct. 21,
1997)). 37 CFR
8§ 1.196(b) provides, "A new ground of rejection shall not be
considered final for purposes of judicial review"

Regardi ng any affirmed rejection, 37 CFR § 1.197(b)
provi des:

(b) Appellants may file a single request for

rehearing within two nonths fromthe date of the

ori gi nal decision

37 CFR § 1.196(b) also provides that the appellant,

WTH N TWO MONTHS FROM THE DATE OF THE DECI SI ON, nust exercise

one of the following two options with respect to the new
ground of rejection to avoid term nation of proceedings (37
CFR 8 1.197(c)) as to the rejected cl ai ns:
(1) Submt an appropriate amendnment of the
claims so rejected or a showing of facts relating to
the clains so rejected, or both, and have the matter
reconsi dered by the exam ner, in which event the
application will be remanded to the exam ner.
(2) Request that the application be reheard
under 8 1.197(b) by the Board of Patent Appeals and
I nterferences upon the sanme record. :
Shoul d the appellants elect to prosecute further before
the Primary Exam ner pursuant to 37 CFR 8 1.196(b) (1), in

order to preserve the right to seek review under 35 U. S.C. 88

16
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141 or 145 with respect to the affirmed rejection, the
effective date of the affirmance is deferred until conclusion
of the prosecution before the exam ner unless, as a nere
incident to the limted prosecution, the affirnmed rejection is
over comne.

| f the appellants el ect prosecution before the exam ner
and this does not result in allowance of the application,
abandonnent or a second appeal, this case should be returned
to the Board of Patent Appeals and Interferences for final
action on the affirnmed rejection, including any tinmely request

for rehearing thereof.

No tine period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR
§ 1.136(a).

17
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Affirnmed-in-Part/8 196(hb)

EDWARD C. KI MLIN
Adm ni strative Patent Judge

)
)
)
)
)
) BOARD OF PATENT
CHUNG K. PAK ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES
)
)
)
)

TERRY J. OVENS
Adm ni strative Patent Judge )

CKP: I p
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