BESCHWERDEKAMVERN
DES EUROPAI SCHEN
PATENTAMTS

BOARDS OF APPEAL OF
THE EUROCPEAN PATENT
OFFI CE

Internal distribution code:
(A [ ] Publication in QJ

(B) [ ] To Chairnen and Menbers
(O [X] To Chairnen

DECI SI1 ON

of 21 Septenber 1999

Case Nunber: T 0835/95 -
Appl i cation Nunber: 88300228. 9
Publ i cati on Nunber: 0276921

| PC: C03C 11/00

Language of the proceedings: EN

Title of invention:
d ass ni crobubbl es

Pat ent ee:

M nnesota M ning and Manuf acturing Conpany

Opponent :
Asahi d ass Conpany, Ltd.

Headwor d:
M cr obubbl es/ 3M

Rel evant | egal provisions:
EPC Art. 84, 54, 56

Keywor d:

"Novelty (yes), no inplicit disclosure"

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN
DES BREVETS

3.3.5

"I nventive step (yes) warning in the prior art"

Deci sions cited:
T 0990/ 96

Cat chword

EPA Form 3030 10. 93



9

Européisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal Chambres de recours
Case Nunber: T 0835/95 - 3.3.5
DECI SI ON
of the Techni cal Board of Appeal 3.3.5

of 21 Septenber 1999
Appel | ant : Asahi d ass Conpany, Ltd.
(Opponent) 1-2 Marunouchi 2-chone

Chi yoda- ku, Tokyo 100

JAPON
Represent ati ve: Wacht er shauser, Qinter, Prof. Dr.

Respondent :
(Proprietor of the patent)

Represent ati ve:

Deci si on under appeal :

Conposition of the Board:

Chai r man:

Menber s: M M Eberhard

Pat ent anwal t
Tal 29

80331 Minchen
ALLEVAGNE

M nnesota M ning and Manufacturi ng Conpany
3M Cent er

P. O Box 33427

St. Paul

M nnesot a 55133- 3427

ETATS-UNI S D AMERI QUE

Vossi us & Partner
Postfach 86 07 67
81634 Minchen
ALLEMAGNE

Interlocutory decision of the Qpposition Division
of the European Patent O fice posted 12 August
1995 concerni ng nai nt enance of European patent
No. 0 276 921 in anended form

R K. Spangenberg

Office européen
des brevets



M B. Ginzel



- 1- T 0835/ 95

Summary of Facts and Subm ssi ons

Eur opean patent No. 0 276 921 based on application

No. 88 300 228.9 was granted on the basis of seven
claims. The appellant (opponent) filed a notice of
opposition requesting revocation of the patent on the
grounds of lack of novelty and | ack of inventive step.
During the opposition procedure, the parties relied
inter alia on the follow ng docunents:

D3: US-A-4 391 646

D5: UCRL-51609, "Fabrication of the glass mcroballon
| aser target", P.C. Souers & al., 12 July 1974

D7: JP-A-49-37565, 1974, and English transl ation
t her eof

D12: Technical report fromH J. Marshal

D13: G W Mrey, "The Properties of 3 ass", pages 42
to 54, 57 to 68, 75, 77, (1954)

D21: Affidavit of H J. Marshall and Exhibits 1 to 13

D22: Handbook of d ass Properties, N P. Bansal,
H R Dorenus, 1986, pages 31, 40 to 41, 49 to 51,
66 to 67, 126 to 128, 147

D23: "d as", H Thiene, 1939, pages 818, 823 to 824,
831, 850, 853 to 854, 856 to 858, 860, 862 to 863,
905, 938, 990.

. The opposition division decided to nmaintain the patent
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in an anended form It considered that clains 1 to 6
according to the first of the five auxiliary requests
filed on 12 May 1995 net the requirenents of the EPC
Caiml of this request reads as foll ows:

"1l. Mcrobubbles of glass having an al kaline earth
metal oxide:al kali netal oxide weight ratio in the
range of 1.2:1-3.0:1, at |east 90% of the gl ass wei ght
consi sting of 70-80% Si G,, 8-15% RO 3-8% RO, 0.125-
1.50% SO, and 2-6% B,0;,, wherein Ris at |east one netal
havi ng the indicated val ence, RO being an al kal i ne
earth netal oxide and RO an al kali netal oxide,

provi ded that the optional bal anci ng conponents of the
sai d gl ass weight shall not conprise the said oxides

al ready specifically herein nentioned."

The opposition division held that the gl ass

m cr obubbl es B18A, B22A and B35D havi ng the
conpositions reported in D5 were part of the state of
the art. The clai ned m crobubbl es were new over those
of D5 in that they contained a specified anount of SO
in the glass. It further took the view that the skilled
person had to overcone a prejudice when preparing gl ass
m cr obubbl es fromglasses with a high RORO ratio. The
respondent’'s experinments in the letter of 28 Cctober
1994 underlined the difficulties the skilled person
woul d have encountered in produci ng m crobubbles of the
conposition reported in D5 in acceptabl e yields.

Nei t her D5 nor any other docunent taught any particul ar
benefits of using high RO RO glass formul ations so that
the skilled person would not have been encouraged to
pursue this approach.

The appel | ant | odged an appeal against this decision.
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Oral proceedings were held on 21 Septenber 1999. At the
appeal stage the appellant referred to additiona
docunents in order to showinter alia that the

vol atilisation of alkalis, boron oxide and sulfur from
glass nelts was a wel |l -known phenonenon. The foll ow ng
docunents were in particular relied on in connection
with novelty and inventive step:

D24: US-A-3 365 315

D34: Kirk-OQ hnmer Encycl opedia of chem cal technol ogy,
vol . 4, 1964, pages 788 to 789

D35: U | manns Encykl opadi e der techni schen Chem e ,
vol une 8, 1957, pages 135, 147, 163 to 165.

| V. The appell ant's argunents concerning claim1l of the
first auxiliary request upheld by the opposition
di vi sion can be summari sed as foll ows:

It was anbi guous whet her the SO, content indicated in
claiml1l was that of the glass only or of the conplete
bubbles in view of sone statenents in the description
whi ch seened to be inconsistent with claiml.

D5 was relied on not as evidence to prove a prior use
but as a regular witten prior art docunent.

M cr obubbl es according to claim 1l | acked novelty over
the di sclosure of D5. The skilled person would have
deduced directly from D5 and D24 that sul phur had been
used as the blow ng agent for preparing the

m cr obubbl es of D5 since SO and O, were inside the

bubbl es. The SO, content stated in claim1l was
inplicitly disclosed in D5 in that a SO; content falling

2587.D N



2587.D

- 4 - T 0835/ 95

within the clained range was inevitably obtained by
followng the instructions of D5 and D24, as shown by
the appellant's test report dated 8 Decenber 1995.

Al t hough the SO, content of the bubbl es was not
indicated in D5, it was in fact a different way of
expressing or neasuring the bubble density. The latter
coul d be derived fromthe data given in D5 about gl ass
density, dianmeter distribution and wall thickness. The
density coul d al so be obtained by asking the

m cr obubbl e manufacturer. The test report, which was
performed so as to achieve a density of 0.34 g/cn?, |led
to a SO, content falling within the clainmed range. In a
second line of argunent regarding the [ ack of novelty,
t he appellant contended that a range of 0.05-1.2 g/cn?
for the bubble density was derivable from D5/ D24 and
that the selected density range of 0.08-0.8 g/cn?
represented only the range the skilled person would in
practi ce have selected. Furthernore, the clained glass
bubbl es were in fact bubbles of the sane conposition as
those of D5 but containing SO, as inpurities since the
sul phur had no effect on the bubbl es properties.
According to decision T 990/96 inpurities could not
render a product novel. The disclosure of D5/ D24 was an
"enabling disclosure" since it was well-known at the
date of publication of D5 that volatilisation of the
vol atil e conponents occurred in particular with
particles of high surfaces and that water quenching
avoi ded devitrification.

D3 represented the closest prior art. The problemto be
solved relative to D3 was to increase the water

resi stance of the bubbles. D3 taught that higher RO RO
ratios increased the chem cal durability and were
beneficial to the strength of the m crobubbl es.
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Furthernore, it was well-known to increase the CaO
content of a silicate glass in order to inprove its

wat er resistance, as shown by D35. Therefore, the

cl ai med m crobubbl es | acked an inventive step in view
of the teaching of D3 alone. Furthernore, in view of D5
whi ch di scl osed gl ass m crobubbl es nade of conpositions
having a RORO > 1.2 and al so dealt with the probl em of
wat er resistance, it was obvious to the skilled person
to arrive at the clained subject-matter by conbi ning
the teaching of D3 and D5. As D5 disclosed three
exanpl es of glass m crobubbles with a ratio RO RO >
1.2, this was a clear refutation of the all eged
prejudi ce. Taking into account the conposition shift
known at the priority date, the RORO r ratios of the

gl ass bubbles exenplified in D7 lay wthin the clained
range. The opinion expressed in D7 regarding the CaO
and al kali oxide contents was far from being a
prejudice. If D5 were regarded as the cl osest prior

art, the problemto be solved would have been to nodify
the density of the m crobubbles. This problemfound a
sinpl e solution by conbining the conpositions of D5

Wi th the process disclosed in D3.

The respondent considered that the appellant's

obj ection regarding the anbiguity of the SO, content
stated in claim1l was not relevant and did not want to
take a position on this point. He argued inter alia
that D5 did not destroy the novelty of the cl ai ned

m cr obubbl es since the skilled person was unable to
reproduce the glass m crobubbles of D5, w thout undue
burden, at the time of publication of D5, even in view
of the teaching of D24. Furthernore, D5 did not
implicitly disclose the use of SO, as the bl ow ng agent,
| et al one the clai ned anount of SO,. The appellant's
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tests had been performed with the hindsight know edge
of a conposition shift and a water quenching to form
the frit and, thus, did not prove the alleged | ack of
novelty. The appellant's argunents concerning the

rel ati on between the density and the SO; content were
not correct, since other paraneters such as, for
exanpl e, the operating conditions during the bubble
formation, also had an influence on the bubble density.

The problemto be solved with respect to D3 as the

cl osest prior art was to provide gl ass m crobubbles

whi ch exhi bited an i nproved water resistance while
retai ning a high conpressive strength, and which could
be produced over a broad density range in a convenient
way and in high yields. Up to the date of the patent in
suit, it was a wide spread belief that glass
conpositions with a high RORO ratio had a tendency to
devitrify and thus should be avoi ded, as evi denced for
exanple by D13. D5 did not indicate any benefici al
properties of the bubbles. D7 warned about the risk of
devitrification when using a high RORO ratio and
taught that devitrification resulted in a decreased
strength. If the skilled person had increased the RO
content or the RORO ratio of the glass bubbles of D3
in order to inprove the water insolubility, he would
not have gone beyond the limt considered feasible.
Furthernore, neither D3 nor the other prior art
docunents taught that increasing the RORO ratio woul d
have al |l owed the incorporation of higher |evels of SO
into the glass frit and, thus, the production of

m cr obubbles with | ow densities in high yields and in
an easy way. D5 could not be taken as the starting
poi nt for assesssing inventive step since it was
nei t her an "enabling disclosure” nor could it be

2587.D N
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consi dered as the closest prior art.

The appel |l ant requested that the decision under appea
be set aside and that the patent be revoked. The
respondent requested that the appeal be dism ssed. As
an auxiliary request, the respondent requested that the
case be remtted to the opposition division for further
prosecution. As further auxiliary requests, the
respondent requested that the patent be maintained on
the basis of any of the auxiliary requests 2 to 5 filed
on 12 May 1995, with further anmendnents to the fourth
auxiliary request indicated in the respondent’'s letter
dated 21 April 1999.

Reasons for the Deci sion

1

2587.D

The appeal is adm ssible.

Clains 1 to 6 of the main request, which are anended
clains 1 to 6 according to the first auxiliary request
submtted on 12 May 1995 and upheld by the opposition
di vision, neet the requirenents of Article 123(2) and
(3) EPC. In particular, the sul phur content of the

gl ass (expressed as SO;) incorporated into claimlis
di sclosed in the application as filed, on page 3,
lines 15 to 20, and in original claim?7. By the

i ntroduction of this additional feature into granted
claim1l, the scope of protection has been restricted.

At the oral proceedings the appellant pointed out for
the first time that although the SO, content was
according to the wording of claiml, that of the glass,
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there were doubts as to whether this content related to
the glass itself or to the glass m crobubbles. In the
appel lant's view the statenments on page 14, lines 2 to
4, and page 18, lines 3 to 6, of the origina
description regarding the nmethod of neasurenent of the
sul phur content as well as Tables Il and IV on pages 8
and 12 woul d appear to be inconsistent with the SO
content of claim1 being that of the glass. The said
passages correspond respectively to page 9, lines 18 to
19; page 11, lines 17 to 18, Table Il and Table IV of
the patent in suit. Taking into account that the

sul phur content of the glass m crobubbles is higher
than the sul phur content of the gl ass because of the
addi tional sul phur present as gas (SO) inside the

bubbl es, this issue has to be examined first to

det ermi ne whet her or not anmended claim1 neets the
requi renents of Article 84 EPC and on which basis
novelty and inventive step should be assessed. The
respondent did not want to comrent on the appellant's
objection. In the board's view the wording of claiml
itself is not anmbiguous and it is clear that the SO
content is that of the glass. This was al so not
contested by the appellant. The SO, content in the glass
as indicated in claiml is also in agreenent with the
statenment on page 2, lines 51 to 54, of the patent in
suit and claim6 as granted so that claiml is
supported by the description. The two passages referred
to by the appellant disclose that the anount of sul phur
(expressed as SO;) was determned by iodine titration
nmeasuring SO, evol ved froma bubble feed sanpl e when
heated to 1500°C. Both passages, thus, relate to the
determ nati on of the anpbunt of sul phur in the bubble
feed sanple and not in the final bubbles. As these
statenments concern the bubble feed, they are not
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i nconsistent with the fact that claim1 gives the

sul phur content of only the glass of the fina

m crobubbl es. The SO, contents reported in Table Il are
those of the glass bubble feeds for Exanples 1, 3, 5, 7
and 8, and Table IV gives the analysis of the
correspondi ng gl ass bubbl es. However, as Table |V does
not indicate the sul phur content of the glass itself

but of the gl ass bubbles, the board cannot concl ude
that there is an inconsistency between the data of
Tabl e 1V and the sul phur content of the glass stated in
claim1. The board observes in this respect that the
patent in suit does not disclose which proportion of
the total sul phur present in the final bubbles remains
in the glass walls or as gas (SG) in the space inside
the bubbles. No reliable assunptions can be made in
this respect on the basis of the values given in
Exanple 3 of D3 taking into account the differences in
the glass conpositions and in the operating conditions
used during bubble formation. The appellant hinself has
provi ded no evidence that the SO, content of the glass
in the said exanples of Table IV Iies outside the

cl ai med range, nor has he rai sed objections agai nst
claim®6 as granted during the opposition procedure.

Al t hough the upper Ilimt of 1.5 wt% stated in claim1l

m ght appear to be surprisingly high, there is no
indication in the description fromwhich it could be
concl uded that a m stake has occurred and that this
value is not obtainable or relates to the whole

m cr obubbl es and not to the glass. For the preceding
reasons the board considers that there is no

i nconsi stency between the description and claim 1.
Therefore, claiml neets the requirenents of Article 84
EPC and it is considered that the sul phur content
stated in claiml is actually that of the glass as
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clearly indicated therein.

Novel ty was di sputed over the disclosure of D5. The
board assunes to the appellant's benefit that D5 is an
"enabl ing disclosure”, ie that the skilled person would
have been able to reproduce the m crobubbl es having the
conposition stated therein at the date of D5.

D5 di scl oses the chem cal analysis of gl ass

m cr obal | oons manuf actured by the respondent. The three
sanpl es of m crobal |l oons desi gnated B18A, B22A and B35D
have SI 0, RO RO and B,0; contents as well as RO RO
ratios lying within the clainmed ranges (see D5, pages 7
and 8; D12, page 2, table 1). However, D5 is silent as
to whether or not the glass of the m croball oons
contains sul phur. According to page 3, these

m crobal | oons are nade by perneating gas into solid

gl ass particles and reference is nmade to D24 for the
manuf acturi ng process. D5 further discloses that the
finished mcrobal |l oons contain 0.034 MPa SO, and O, (see
page 3, right-hand colum, third paragraph). The
appel l ant's argunent that the manufacture of the glass
m crobubbl es of D5 by the process of D24 inevitably

| eads to m crobubbles having a SO; content |ying within
the clainmed range as shown by the test report dated

8 Decenber 1995, is not convincing for the foll ow ng
reasons:

D24 di scl oses two nethods for preparing the gl ass

m cr obubbbl es, ie the first nethod or "perneation"

met hod which is described in colum 5, lines 21 to 32,
and used in Exanples 1 to 4 of D24, and the second

met hod in which the conpound which |iberates gases
during the reheating step is incorporated directly into
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the glass of the particles (see colum 5, lines 33 to
41). Although D5 indicates that the m crobubbles were
made by the "perneation” nethod of D24, the appell ant
did not use this nmethod but the second nethod discl osed
in D24. Therefore, he did not follow the instructions
given in D5 for manufacturing the m crobubbles. The
appel | ant has provided no evidence that the second

nmet hod would lead to simlar results regarding the

sul phur content of the glass of the resulting

m cr obubbl es. Furthernore, in the test report the

nol ten gl ass was quenched into water to prepare the
glass frit although this step, which is essential in
the case of glasses with a high RORO ratio, is not

di sclosed in D24. It is observed that another nethod of
preparing a glass frit, which avoids a drying step, was
al so wel |l -known at the date of D5 (see D34, page 788).
Nei t her the sul phur content of the m croball oons nor
that of the frit are given in D5; therefore, the anpunt
of sulfate to be incorporated into the raw materi a

bat ch coul d not be cal cul ated back fromthe said
content for reproducing the m crobubbles. At the oral
proceedi ngs the appellant's representative expl ai ned
that the SO, content of the m crobubbles was in fact
anot her way to express the bubble density, and that,
accordingly, the appellant had determ ned by trial and
error experinents the sul phate anmount of the raw
material which led to a density of 0.34 g/cnf. He had

t hus obtained the SO, content of 0.30 W% stated in
Tables 2 and 3 of the test report for the fina

bubbl es. The board observes that although the density
can be controlled by the content of blow ng agent in
the bubble feed (glass frit), this content is not the
only paraneter influencing the density. As pointed out
by the respondent, the operating conditions used during
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the reheating step to formthe bubbles, in particular
the tenperature of the flane, the feed rate or the
residence tinme in the flanme al so have an influence on
the bubble density. The appellant's allegation that the
i nfluence of these paraneters was negligi bl e was not
supported by evidence and was contested by the
respondent. Furthernore, the density of 0.34 g/cn?

sel ected by the appellant is not disclosed in D5. The
appel l ant's argunents that the bubble density can be
derived therefromsince D5 gives the glass density, the
size distribution of the bubbles and the wall thickness
wer e not acconpani ed by any concrete cal cul ation
showi ng that the data stated in D5 actually lead to the
val ue of 0.34 g/cn? nor did the appellant refer to
passages of D5 indicating the size distribution and
wal | thickness. D5 discloses a bubble dianeter

di stribution of the as-received m crobal |l oons on

page 16, Figure 5. Table 11 on page 19 discloses the
mean wal | thickness determ ned on sectioned

m cr obal | oons of two sieve cuts (45-60 pumand 70-75 um
of the B35D m crobal |l oons. The average wall thickness
determ ned by helium perneation is also indicated on
page 23 for B35D microballoons but it concerns only the
narrow sieve cut 70-75 um As shown by Figure 5 the
sanpl e B35D contai ns substantial anpbunts of

m cr obal | oons havi ng di aneters between 10-45 pm and
60-70 um for which the wall thickness is not disclosed.
Therefore, the data given in D5 are inconplete. In the
absence of further information fromthe appellant as to
whi ch assunptions and cal cul ati ons were nmade to arrive
at the density value of 0.34 g/cn? on the basis of the
data given in D5, the board cannot accept that this
density is directly and unanbi guously derivable from
D5. The appel lant further argued that the skilled
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person woul d have obtai ned the density of the B35D
sanpl e by sinply asking the nmanufacturer and woul d have
been told the density of 0.30-0.34 indicated in

Exhi bit 13 of D21. These argunents are not convi nci ng
since the manufacturer of the glass m crobubbl es B35D
analysed in D5 is the respondent, and the latter argued
in the opposition and appeal proceedi ngs that he had
not manufactured B35D, B18A and B22A m crobal | oons
havi ng the conpositions stated in D5 before the date of
D5 and that the anal ysis was not correct. The appell ant
also referred to the SO, value of 0.13 wt % i ndi cated by
the appellant in D12, page 3, as a further piece of

evi dence for the SO, content of the m crobubbl es
However, the estimated val ue of 0.13% does not concern
t he m crobubbl es B35D of D5 but the sanple B18A which
contains a surprisingly high anount of manganese oxi de
and about 5 wt % of unknown conponents. It is not clear
to the board how this value m ght confirmthe SO,
content of 0.30% obtained for the B35D m crobubbles in
the appellant's test report. Regarding the said SO
content of 0.30% the question also arises whether or
not the sul phur content of the glass itself lies within
t he cl ai ned range.

For the reasons given above the board considers that
the appellant's test report does not prove that the
skilled person would inevitably arrive at m crobubbl es
havi ng the sul phur content as defined in claim1 by
followi ng the teaching of D5/ D24.

The second |ine of argunment presented by the appell ant
I s based on the assunption that the sul phur content of
the m crobubbles is a neasure of their density and that
the clai ned subject-matter consists in fact of a
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sel ection of a density range of 0.08-0.8 g/cn? within

t he broader range of density 0.05-0.5 g/cn? disclosed in
D5/ D24. These argunents cannot be accepted for the
foll ow ng reasons:

The cl ai ned subj ect-nmatter cannot be considered as a
selection of a density range disclosed in D5 since D5
di scl oses the conposition of individual sanples of

m cr obubbl es and nmentions neither their density nor
their sul phur content. D5 refers to D24 only for
illustrating the "perneation” nethod used to

manuf acture t he bubbles and not for the SO, content or
the average density of the m crobubbles. Al though D24
teaches a range of 0.05-1.2 g/cn?for the average
density of the m crobubbles (see claim3), this density
range concerns gl ass m crobubbl es having the
conpositions indicated in claim3 of D24. Wth respect
to this teaching the skilled person would have had to
sel ect not only a narrower range of density (which by
the way is already disclosed in D24, columm 3, |ine 40)
but al so the clainmed conposition itself, ie the
appropriate ranges for the different oxides of the

gl ass conposition. Furthernore, claim1l does not define
a density range for the m crobubbl es but the sul phur
content of the glass and D24 discl oses no range for
this paraneter.

The appel lant further argued at the oral proceedings
that the clainmed m crobubbl es | acked novelty because
they were in fact the sane m crobubbles as those of D5
but with inpurities, and according to decision T 990/96
(QJ EPO 1998, 489) the degree of purity of a product
could not bring novelty. In the appellant's view, as

t he sul phur contained in the glass of the clained
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m cr obubbl es has no effect, it should be considered as
an inpurity. This argunent cannot be accepted by the
board since it is in contradiction with the whole
teaching of the patent in suit. It is evident fromthe
patent in suit that the sul phur contained in the glass
of the m crobubbles is not an inpurity and that, on the
contrary, sulphur is deliberately introduced into the
raw material batch and serves as a bl ow ng agent during

the bubble form ng step

It follows fromthe above that the subject-matter of
claiml is new over the disclosure of D5. It is also
novel over the disclosure of the renmaining docunents.
This was not disputed so that further considerations in
this respect are not necessary.

Concerning the issue of inventive step, the appellant
consi dered at the oral proceedings that D3 represents
the closest prior art, in particular Exanple 3 thereof.
The board can follow this approach. D3 discloses glass
m cr obubbl es of increased collapse strength having an
average particle density of at least 0.4 g/cn?, which
consi st essentially of the following ingredients in

wo% SiO 60-90% alkali netal oxide 2-20% B,0; 1-30%
sul phur 0.005-0.5% (i e 0.0125-1. 25% expressed as SO),

R O (R Obeing Ca0O MO, BaO, SrO 2ZnO and/or PbO O-
25% RO, (other than SiQ) 0-10% RO, (other than B,0)
0-20% RO 0-10% F 0-5% other ingredients 0-2%

Sul phur may be present either in the glass wall of the
bubbl e or in the space enclosed within the bubble. The
glass in the m crobubbl es of Exanple 3 contains 77.77%
Si O, 4.64% B,0;, 0.88% P,Q;, 6.75% CaQ, 0.17% MgO, 1. 30%
ZnO, 7.70% Na,O, 0.23% K,O, 0.006% Li ,O and 0. 02% SO..

The sul phur content of the bubbles is 0.079% ie 0.197%
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SG;. These gl ass bubbl es have an average density of
0.499 g/cn? and a rel ative conpressive strength greater

than 50.5% (see abstract; claiml1; colum 1, line 48 to
colum 2, line 12; colum 4, lines 25 to 30;
Exanpl e 3).

The technical problemto be solved with regard to D3
can be seen in the provision of glass m crobubbles
havi ng an i nproved water resistance while retaining a
good rel ative strength, which can be produced over a
broad density range in an easy way and with high

yi el ds.

It is proposed that this problem be solved by the gl ass
m cr obubbl es as defined in claim1l. The clai ned

m cr obubbl es differ fromthose of Exanple 3 of D3 by a
hi gher al kaline earth nmetal oxide/alkali netal oxide
(RORO ratio, a higher alkaline earth netal oxide
content and a hi gher sul phur content of the glass. In
view of (i) the exanples of the patent in suit, (ii)
the statenent on page 2, lines 31 to 36 that the

m crobubbl es are water resistant and can have the
superior performance properties attributed to the

m cr obubbl es of D3 and (iii) the additional conparative
exanpl es submtted by the respondent with his letter of
21 April 1999, it is credible, in the absence of

evi dence to the contrary, that this problem has
actually been solved by the clainmed m crobubbl es. The
appel l ant's argunent that the conparative tests are not
suitable to show an i nprovenent of the water resistance
because the m crobubbl es of Exanple 3 of D3 should have
been conpared with those of Exanple 1 of the patent in
suit instead of Exanples 3 or 5, cannot be accepted by
the board. The m crobubbl es of Exanples 1, 3 and 5 of
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the patent in suit have a RORO ratio of 1.21, 1.86 and
2.24 respectively, whereas in Exanple 3 of D3 the said
ratio is 0.87. As pointed out by the appellant the
RORO T ratio in Exanple 1 is closer to that of the prior
art. However, the inprovenent of water resistance

obtai ned wth the m crobubbl es of Exanple 3 over those
of D3 is so inportant that it is plausible that an

i nprovenent is still achieved with the | ower val ue of
1.2 for RORO 1In any case, in view of the respondent’'s
conparative exanples, the nere allegation that no

i nprovenent is achieved with a ratio of about 1.2,

W t hout evidence in support thereof, would not be
sufficient to deny the said inprovenent.

5.1 D3 itself discloses that the gl ass bubbles can be given
i ncreased water insolubility by including R O oxides in
an anmount of at least 1 W% preferably at least 3 W%
CaO and/or MO are preferred, but other R O oxides can
be used in addition or instead, including BaO SrQ
ZnO, and PbO (see colum 4, lines 25 to 30). Regarding
the al kali netal oxides, D3 discloses that they are
i ncl uded together with the silica to assist in
obtaining a desired nolten | owviscosity condition for
the formati on of the glass bubbles. At least 2 wt% are
used, preferably at least 5 wt% of the final glass
bubbl es. The al kali netal oxide content generally does
not exceed 20 wt % preferably 15 w% to avoid nmaki ng
the nelt too fluid and to i nprove the chem ca
durability of the finished bubbles (see colum 4,
lines 5 to 16). D3 further teaches that the change
during the process of bubble formation in the
conposition of the glass particles, eg through | oss of
volatile ingredients, is believed to contribute to the
strength and ot her desired properties of the glass

2587.D N
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bubbl es (see colum 3, lines 34 to 39).

In the appellant's view, the skilled person confronted
Wi th the problemof inproving the water resistance of

t he bubbles of D3 without inmpairing their strength
woul d, in view of this teaching, have contenpl ated

I ncreasing the anount of al kaline earth netal oxide of
the glass of Exanple 3 to such an extent that the RO RO
ratio would Iie within the clainmed range. This argunent
is not convincing for the follow ng reasons. It was

i ndeed wel | -known before the priority date of the
patent in suit that the water resistance of silicate

gl asses can be inproved by adding al kaline earth netal
oxi des, such as CaO, MO and BaO and that CaO was

mai nly used to achieve this goal (see D35, page 135).
However, the skilled person was al so aware of the fact
that soda Iinme silicate glasses tend to becone unstable
and to devitrify when the RORO T ratio is increased
beyond a certain limt unless stabilizing agents such
as alumna are included into the conposition. D13,
which illustrates the general know edge before the
priority date, discloses this tendency toward
devitrification for commercial silicate glasses (see
pages 75 and 77). Al though D22 and D23 show t hat soda
lime silicate glasses not containing alum na and havi ng
a ROROr ratio of 1.3 or nore exist, this does not nmean
that they can be produced in an easy way or on a
comercial scale and have a | ow tendency toward
devitrification. Further, D3 was not the sole prior art
docunent available to the skilled person in the
technical field concerned. D7, |ike D3, concerns the
manuf acture of gl ass m crobubbles fromsoda |ine
silicate gl asses optionally containing up to 10% boron
oxi de and deals with the problens of water resistance



2587.D

- 19 - T 0835/ 95

and strength of the m crobubbles together with the
probl em of devitrification. D7 discloses a process for

t he manufacture of glass mcroballoons in which a glass
frit containing sul phur (SO;) is reheated to convert the
gl ass particles to the bubble state, the sul phur
conpound serving as a blow ng agent during the bubble
formng step. The glass frit has the foll ow ng
conposition in w% Si O 60-75% Na,O 10-18% K,O 0-5%
Na,O + K,O 13-19% MO 0-7% CaO 5-15% BaO 0-7% MO +
CaO + BaO 5-15% B,0; 0-10% Al ,O; 0-3% SO; 0.3-1.0% (see
claim1l; page 1; page 2, lines 16 to 18, of the
translation). D7 teaches that the gl asses having a
tendency toward devitrification have the drawbacks of
being difficult to handle and | ead to m crobubbl es

havi ng a decreased strength due to devitrification.
According to D7, when Na,Ois |ess than 10% or when the
total amount of Na,O + K,Ois less than 13% the glass
becones hard or may tend to devitrify. Wth Na,O >18% or
Na,O + K,O >19% t he water resistance of the m crobubbles
becones defective. Wirkability and water resistance may
be i nproved by the presence of up to 5% K,O Wen CaO or
the total ampunt of CaO + MgO + BaO exceeds 15%t he
glass tends to devitrify while it tends to be hard for
anounts < 5% Al though MO i nproves the workability,
the glass also tends to devitrify if MJO exceeds 7%
Boron oxide in anmounts up to 10%is said to inprove the
wat er resistance of the glass and to decrease its
viscosity. A ,O; i nproves the water resistance of the

gl ass; however the gl ass becones too hard when the
anount exceeds 3% O the six exanples disclosed in D7,
only the glass frit of Exanple 6 contains boron oxide
and the RORO ratio of the frit is 0.62. The glass frit
of Exanple 1 which has a RORO ratio of 1, leads to

m cr obbubl es whose strength is |ower than that obtained
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in Exanple 6 for an identical density of 0.5 g/cnf. In
view of this docunent the skilled person is warned
about the increased risk of devitrification when
decreasi ng the anount of alkali netal oxides and

i ncreasing the anbunt of CaO or al kaline earth netal
oxi des. Furthernore, as set out above, D7 suggests

ot her possible solutions for inproving the water

resi stance which do not increase the risk of
devitrification. In these circunstances, the skilled
person confronted with the probl em stated above m ght
have consi dered increasing the content of alkaline
earth nmetal oxides in the glass frit of Exanple 3 of D3
but not to such an extent that the RORO rati o cones
close to the |limt where devitrification mght occur.
The board considers that working close to the limt
where the glass tends to devitrify does not represent
an easy or convenient way of preparing the glass

m cr obubbl es. Particularly for production on a
commercial scale, the skilled person usually tries to
sel ect conpositions for which the tendency toward
devitrification is greatly reduced, in particular
because of the difficulty of keeping a uniform high
tenperature in all parts of the furnace on this scale.
Therefore, if the skilled person had increased the

RO RO rati o, he would have done it only slightly and
woul d have envi saged the other possibilities of

i nproving the water resistance suggested in the prior
art, for exanple in D7. Furthernore, D7 teaches that

t he maxi num SO, anount remaining in the glass frit is
1 W% There is no suggestion in the cited prior art
that an increase of the RO RO content of the glass frit
woul d have all owed the incorporation of higher anounts
of SG; into the glass frit and thus the production of
gl ass bubbles with | ow densities in an easy way and
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hi gh yi el ds.

The Appellant further argued that D5 also dealt with
the problem of water resistance of the m crobubbl es and
t hus woul d have given the skilled person an incentive
to conbi ne the teachings of D3 and D5. However, the
board cannot agree that D5 deals with the probl em of

i nproving the water resistance. On page 15, which the
appellant referred to at the oral proceedings, it is

di scl osed that the m crobal |l oons were washed in water
and then in reagent grade ethanol, and dried. The nere
mention of this washing step in water does not nean,
however, that the docunment deals with the probl em of
wat er resistance of the m crobubbles in the sense of D3
or D7. The fact that a washing step was perfornmed in
wat er does not give the skilled person infornmation
about this water resistance. The three conpositions

di sclosed in D5 for the m crobubbles B18A, B22A and
B35D contain al kali nmetal oxides and al kaline earth
metal oxides in such anobunts that the RORO T ratios are
1.99, 1.37 and 1.32 respectively. However, B18A and
B22A conprise a relatively high anount of unknown
conmponents since the total anmount of conponents is 94.6
wt % and 95.7 wm % (see page 8, Table 5). Furthernore, D5
Is a scientific publication concerning the fabrication
of glass mcroballoon | aser targets for |aser-induced

t her nonucl ear fusion. The m crobubbl e properties
required in this special technical field are different
fromthose ained at in the case of nore usua
applications such as light-weight reinforcing fillers
(see page 2, lines 48 to 50, of the patent in suit).
Accordingly D5 does not deal with the probl em of

I mproving the water resistance of the m crobubbles

W t hout deteriorating their strength, nor with the
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probl em of producing the m crobubbl es over a broad
density range in high yields and in an easy way. It

al so contains no information fromwhich the skilled
person coul d have inferred that a high RO RO woul d be
beneficial. In these circunstances and taking into
account the fact that the skilled person was warned by
D7 agai nst using conpositions having too a high RORO
ratio (see point 5.1 above), the board is not convinced
that the teaching of D5 would have encouraged the
skilled person to increase the RORO ratio to the
claimed extent in the glass of D3 in order to solve the
exi sting problem

The appel l ant al so put forward argunents starting from
D5 as the closest prior art instead of D3. In the
board's judgenent, however, D5 cannot be considered as
the closest prior art. As already pointed out above, D5
is directed to a very different purpose and use of the
m crobubbles (ie as |aser target for |aser-induced

t her nonucl ear fusion), whereas the m crobubbl es of D3,

| i ke those of the patent in suit, are used in
particular as light-weight fillers. The technica

probl ens dealt with in D5 are accordingly different.
Furthernore, D5 contains no description of how the

m crobubbl es with high RO RO rati os were manufactured
and only refers in broad terns to the "perneation”

met hod of D24. The selection of D5 as the cl osest prior
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art mainly because of conposition simlarities with the
cl ai med solution would therefore, in the board' s view,
have been the result of an inadm ssible ex post facto
analysis of the relevant state of the art.

5.4 The ot her docunents cited during the opposition and
appeal proceedi ngs do not contain additiona
i nformati on which could hint at the clained solution,
when consi dered alone or in conbination with the
teachi ng of the docunents already taken into account.

5.5 It follows fromthe above that the subject-matter of
claim1 according to the nmain request also neets the
requi renment of inventive step set out in Articles 52(1)
and 56 EPC.

6. Claim1 being allowable, the sane applies to the
dependent clains 1 to 5 whose patentability is
supported by that of claiml1l. Cdaim®6, which is
directed to a free-flow ng mass of particles containing
at least 70 wt % of the m crobubbles of any of the

preceding clains, derives its patentability fromthat
of claiml.

O der

For these reasons it is decided that:

The appeal is dism ssed

The Regi strar: The Chai r man:
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S. Hue R Spangenberg
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