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Summary of Facts and Submn ssions
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Eur opean patent application No. 91 904 246.5, based on
I nternational application No. PCT/US91/00742, filed on
4 February 1991, claimng the priority of 5 February
1990 of an earlier application in the United States of
Anerica (475112) and published under No. WO A-91/11476
(EP-A-0 514 459) on 8 August 1991, was refused by a
deci sion of the Exam ning Division, announced orally on
16 Septenber 1997 and issued in witing on 23 Cctober
1997, for the reason of non-conpliance of Claiml1l with
the requirements of Article 123(2) EPC.

The deci sion was based on a set of 12 clainms submtted
with a letter dated 13 August 1997, received on
18 August 1997. Cdaim1l read as foll ows:

"1l. A stable, nelt-processable, high-tenperature
pol yur et hane pol ynmer conposition, conprising:

(A a | abil e-hydrogen functionality segnent
sel ected fromthe group consisting of

ol igonmeric aromati c carbonates and oligoneric
aromatic esters with phenolic hydroxyl end group
functionalities having | abile hydrogen end groups;
and

(B) an i socyanate functionality segnent selected
fromthe group consisting of:

oligoneric aromatic, aliphatic cycloaliphatic or
ar al kyl pol yi socyanate containing from6 to 100
carbon atons havi ng i socyanate reactive end

gr oups;
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wherei n said | abi | e-hydrogen segnent and said

I socyanate segnent are |linked by a thermally-
reversi bl e, isocyanate-|abile urethane bond

hydr ogen backbone |inkage, and wherein said

| i nkage has the characteristic of dissociating
only above 150°C into said | abil e-hydrogen segnent
and said isocyanate segnent as a nelt with a
viscosity of |ess than about 100,000 poi se above
the nelt tenperature and at 1 Hertz as cal cul ated
fromFigures 1 to 5."

Cainms 7 and 10 concerned processes for formng such

conpositions and Claim8 related to a nmethod for using

t hese conpositions.

Dependent Clainms 2 to 6, 9, 11 and 12 related to
preferred enbodi nents of the conposition according to
Caiml, the nethod according to Caim8 and the

process according to Caim 10, respectively.

(i)

In the decision, the Exam ning Division

consi dered the passage "... at 1 Hertz as
calculated fromFigures 1 to 5" referring to the
nmelt of the conposition clainmed at tenperature
above the nelt tenperature not to be originally
di scl osed. The Exam ning D vision did not accept
the applicant's calculation submtted by letter
on 18 Cctober 1995, because it held that a val ue
of 1 Hertz could not unanbi guously be derived
fromthe values of storage nodulus G and | oss
nmodul us G' taken fromlogarithmc scales in
Figures 1 to 5, and because the cal cul ati on
referred to conplex viscosity rather than to
dynam c viscosity as originally disclosed, which
iIs the real part of conplex viscosity.
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Addi tionally, the Exam ning Division nmentioned
further objections against the clains for |ack of
clarity under Article 84 EPC, which were
expressis verbis referred to as not being a
ground of refusal. It was thus criticised that
the nmeasuring tinme was not defined although the
vi scosity apparently depended thereon as
indicated in the description. Mreover, terns
such as "oligoneric", "low' or "high" nelting,
“hi gh tenperature", "toughening" and "stable"
wer e deened vague and not to define clearly the
matter for which protection was sought.

On 12 Decenber 1997, a Notice of Appeal against the
above decision was | odged by the Appellant (Applicant).

The prescribed fee was paid on the sanme date.

In the Statenent of G ounds of Appeal, submtted on
2 March 1998, the Appell ant

(i)

(i)

requested that the decision be set aside and that
a patent be granted on the basis of a new set of
Cains 1 to 12 which differed fromthe above
version in that Cainms 1, 7 and 10 were further
anmended. Thus, the oligoners in segnent A were
limted to a degree of polynerisation of 1 to 20
and the viscosity nentioned was defined to be "as
measured by dynam c oscillatory mechanica
spectronetry"; and

argued essentially as foll ows:
1. It could be seen by a person skilled in the

art of rheology fromthe original disclosure
that the viscosity neasurenents had been
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carried out at a frequency of 1 Hz, in
particular fromFigures 1 to 5. The

cal cul ation enclosed to prove this was said to
be based on "Rheol ogy in Pol ymer Processing”,
C. D. Han, Academ c Press, New York (1976),
Section on "Gscillatory Fl ow Measurenent",
pages 353 to 356. Moreover, the highest
frequency possible in the Rheonetrics Mdel
RMS- 605, specified at page 6 of the
application, was 100 rad/s or 15.92 Hz. The
pol ynmers whi ch di sassociated into smal

nol ecul es above 140°C woul d be bel ow their
critical nolecular weight for entangl enent

i nduced non- Newt oni an behavi our above the

di sassoci ation tenperature.

2. The viscosity of the material was not tine
dependent, because the reaction between the
i socyanate functional groups and the hydroxyl
groups formng long chain |inkages was not a
ti me dependent degradation reaction, but it
was at its equilibriumat a given tenperature
within the range investigated.

3. Novelty and inventive step had not been put in
question by the Exam ning Division.

(iii) Additional data, explanations and cal cul ation
results were submtted in an Affidavit by John D
C ay, received on 25 February 1999, to support
t he above argunents.

An annex to a summons, issued on 20 Novenber 2000, to
oral proceedings included a brief discussion of the
points raised in the decision under appeal and
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addressed sonme further points of lack of clarity. It

i nformed the Appellant that the Board woul d presumably
not deal with the questions of novelty and inventive
step as raised by the Exam ning Division in previous
comuni cations only, but that it would concentrate on
the wording of the clains with respect to Article 84
and 123(2) EPC objections.

In reply to this annex, the Appellant submtted a new
set of Cains 1 to 11, which were received on 5 March
2001 and were acconpani ed by additional comments on the
points raised in the said annex.

(1) The new clains differed fromthe previous version
inthat in daim4, a passage further defining
the "l abil e-hydrogen segnent” was added: "which
provi des anbient or |ow tenperature flexibility
and toughness to the final polyner conposition”;
former Claim7 was deleted and fornmer Clains 8 to
12 were renunbered accordingly. In renunbered
Caim7 (former Claim8), the wording "as an
adhesi ve" was added after the reference to
Clainms 1 to 6 in order to define a functiona
feature of the clained use of the conposition.

(ii) The Appellant argued that the wording of sone
cl ai ns which had been objected to were "nore or
|l ess clearly defined in the specification" and
referred to Article 69(1) EPC which offered a
basis to interpret the clains.

(iii) It gave additional frequency cal cul ati ons and
further information about the way the
cal cul ati ons had been carried out.
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The oral proceedings took place on 4 April 2001.

The di scussion in the oral proceedings focused nainly

on the question whether the frequency of 1 Hz which had

been inserted into the independent clains could be

derived in a clear and unanbi guous way fromthe

application as originally filed.

(i)

(i)

Initially, the Appellant gave a short explanation
for the neaning of 100 000 poi se. Thus, asphalt
was said to have a viscosity in the range of
about 10’ poise, syrup in the range of about 10°
poi se, water 102 poise. The intention of the
wording in the clains was to define the
conposition as formng a free-flowng nelt, as
opposed to a solid, the viscosity of which would
achi eve a magni tude of about 10'° poise, or a
sem-nelt including solid and liquid phases.

Wth respect to the passage of the independent

cl ai ms whi ch had been objected to, the Appell ant
argued that the values disclosed in Figures 1 to
5 gave the clear indication that 1 Hz had been
used in the neasurenents of the viscosity ¢*,
storage and | oss nodules G and G'. The

vari ations of the respective values neasured at a
frequency within a range as derived from

Figures 1 to 5 would be within a normal range of
error.

However, it was conceded that 1 Hz (equal to
6.28 rad/s, i.e. radians per second) was not a
standard, but that values of 0.01 to 1000 rad/s
coul d be used in such nmeasurenents. It was
accepted by the technical expert of the
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Appel I ant, who was present in the oral

proceedi ngs, that the values actually used
depended e.g. on the scale available on the
apparatus. He indicated that, in his experinents,
he used in general 1 rad/s.

When the Board indicated that it mght not be in
a position to allow the definition of the
measuring conditions in the independent clains
under Article 123(2) EPC and upon further

di scussion with respect to clarity (Article 84
EPC) of Clainms 7 to 10 as submitted on 5 March
2001, the Appellant repeatedly proposed further
anended clains to overcone these objections.

The finally submtted version of the clains
formng the basis for the sole request of the
Appel l ant reads as follows (after correction of a
punctuation error at the end of Caim®6):

"1. A stable, nelt-processable, high-tenperature
pol yur et hane pol yner conposition,
conpri si ng:

(A) a labile-hydrogen functionality segnent
sel ected fromthe group consisting of

ol i gonmeric aromati c carbonates and
oligonmeric aromatic esters with phenolic
hydr oxyl end group functionalities having

| abi | e hydrogen end groups and with a degree
of polymerization of 1-20 and

(B) an isocyanate functionality segnment
sel ected fromthe group consisting of:
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ol igonmeric aromatic, aliphatic,
cycl oal i phatic or aral kyl polyisocyanate
containing from6 to 100 carbon atons havi ng
i socyanate reactive end groups;

wherein said | abil e-hydrogen segnent and
sai d i socyanate segnent are |inked by a
thermal | y-reversi bl e, isocyanate-labile

ur et hane bond hydrogen backbone |inkage, and
wherein said |linkage has the characteristic
of dissociating only above 150 °C into said
| abi | e- hydrogen segnment and sai d i socyanate
segnment as a free flowng nelt.

The nelt-processabl e pol ynmer conposition of
claiml further conprising said thermally-
reversi bl e i socyanate-|abil e urethane bond
hydr ogen cross-I|inks between nei ghbori ng
pol ymer chai ns.

The nelt-processabl e pol yner conposition of
claim1 characterized in that said

i socyanate-|abil e urethane bond hydrogen
backbone |inkage is bonded to an aryl group,
an al kyl group, an aryl and an al kyl group,
or only aryl groups.

The nelt-processabl e pol yner conposition of
claim11 further conprising:

(C) a toughening aliphatic prepolyner
backbone group having a | abil e-hydrogen
segnent whi ch provides anbient or |ow
tenperature flexibility and toughness to the
final polynmer conposition characterized as a



1095.D

-9 - T 0228/ 98

pol yol, a pol ycaprol actone diol, a

pol yt etranet hyl ene ether glycol, a

pol yal i phatic carbonate diol, a hydroxy-
ended al i phatic polyester, or a saturated
hydr oxy-ended phthalic aci d-based pol yester.

The nelt-processabl e pol ynmer conposition of
claiml1 wherein said i socyanate segnent is
characterized as a toluene diisocyanate, a
napht hal ene dii socyanate, a phenyl
diisocyanate, or a triisocyanate including a
triisocyanate forned in situ froma

di i socyanate and a triol such as

tri met hyl ol propane.

The nelt-processabl e pol yner conposition of
claim1l characterized in that said aromatic
pol yester is a bishydroqui none ester of

i sophthalic acid with phenolic end groups or
a bi s- paraacet oxy- phenyl ester of

i sophthalic acid with the acetate groups
repl aced by parahydroxybenzoate groups; and
sai d pol ycarbonate oligoner is fornmed from
Bi sphenol A and phosgene and has phenolic
hydr oxyl end groups.

Use of said polynmer conposition of any of
clainms 1-6 as a hot nelt adhesive.

A process for formng a conposition
according to claim1l conprising reacting a
first conpound with isocyanate functionality
as defined under (B) inclaiml with a
second conpound with | abil e-hydrogen
functionality as defined under (A) in
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claim 1.

9. The process according to claim8 further
characterized by the step of adding, prior
to the addition of said conmpound with
i socyanate functionality, an additional
| abi | e- hydrogen conpound characterized in
having ionic functionality capabl e of
formng thermally-reversible ionic bonds."

VIIl. The Appellant requested that the decision under appeal

be set aside and that the case be remtted to the first
i nstance for further exam nati on.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. Procedural matter

As indicated in the annex to the summons and in
accordance with the sole request of the Appellant, this
decision deals only with the reason for the refusal in
t he deci si on under appeal and sone further questions of
clarity under Article 84 EPC

3. Article 123(2) EPC
3.1 The deci si on under appeal is based on the sole reason
that Caiml did not neet the requirenents of

Article 123(2) EPC

3.2 The Board sees no reason to diverge fromthe statenents
of the Exam ning Division that (i) the viscosity of the

1095.D Y A
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melt in Caimlis an essential feature of the subject-
matter clainmed and that (ii) the viscosity of polyneric
conpounds depends on the nethod and conditions of its
measur enent (see the decision under appeal, points 7.1
and 7.2). Aspect (i) has been confirned by the
Appel | ant during the oral proceedi ngs who expl ai ned the
nmeani ng of the value of 100 000 poise (see

section VII(i)).

It has not been disputed by the Appellant, that the
appl i cation does not disclose expressis verbis a
reference to a frequency of 1 Hz. Whilst it nay be true
that Figures 1 to 5 of the application provide an
indication to a person skilled in the art of viscosity
measurenents that the Rheonetrics Dynam ¢ Mechani ca
Spectroneter RVS 605 was used at a frequency in the
range of about 1 Hz, this does not anpbunt to an
inplicit disclosure of 1 Hertz, for the follow ng
reasons.

As admtted by the Appellant, such a frequency is not a
standard val ue, but depends e.g. on the scale of the
apparatus used which may be graduated e.g. in radians
per time unit or Hertz. Thus, a value of 6.28 rad/s
equals 1 Hz (see fornmula 10 in the Affidavit by Dr d ay
subm tted on 25 February 1999).

The cal cul ati ons presented have been based on certain
assunptions, that e.g. the variation of eyebal

readi ngs fromthe graphs was "about 6% to 20% hi gher",
and that 1 Hz was one of the standard frequencies used
for viscosity tests in the school attended by

Appel  ant' s techni cal expert, which led himto the
conclusion that this frequency had al so been used in
the application (Statenment of G ounds of Appeal



3.3.3

3.3. 4

3.4

1095.D

- 12 - T 0228/ 98

page 6, |ast paragraph).

An anmendnent which is allowable under Article 123(2)
EPC nust be directly and unanbi guously be derivable
fromthe application as originally filed. The only
basis for deriving the frequency can, according to the
Appel l ant, be found in Figures 1 to 5. As indicated
above, it is evident that the precision of the

measur enents displayed in these figures having

| ogarithm c scales (6 decades equal to about 127 mm
each synbol of a neasured val ue having a size of about
2 mm) does not allow to derive values on which an exact
cal cul ati on can be based. The variation of the
different values read fromthese figures by the
Appel l ant clearly support this view (see the Statenent
of Grounds of Appeal, pages 2 to 4, point 2; the table
at the bottom of page 3 of the above Affidavit; sheet
"Frequency cal cul ation for reversibl e pol yurethane
patent", submtted on 5 March 2001).

It follows that a frequency of 1 Hz can neither be
derived fromthe data provided by Figures 1 to 5in a
cl ear and unanbi guous manner nor from any part of the
application as originally filed with the precision that
woul d be necessary (cf. Case Law, 3rd edition, 1999,
chapter I1l. A 1.3 and 3 to 3.3).

In fact, in the set of clainms on which the fina
request of the Appellant is based, the feature of "a
nelt with a viscosity ... of less than about 100000

poise ..." has been replaced by the expression "a free-
flowing nelt” explicitly in daiml or by reference to
that claim Therefore, the further observations need be

focused only on daiml.
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It has to be decided whether the original termin the
I ndependent cl ains can be replaced by the other
definition wi thout contravening Article 123(2) EPC

According to the wording of present Claim1l as well as
original Cains 1 and 41 (cf. point 4.4, below), the
nmelt is conposed of "l abile-hydrogen segnents" and
"isocyanate segnents” which are the exclusive result of
a di ssociation of the product of conmponents (A) and (B)
at tenperatures above 150°C. Hence, the conposition of
the nelt in present Claiml1l does not differ fromthat
in previous Claim1l. The only difference resides in the
definition of the functional |imting feature which
refers to a certain flowability of the nelt.

Whi | st the previous wording of the feature in question
limted the flowability in terns of a maxi num viscosity
at a mninmumtenperature, the new definition is worded
as a functional |limtation requiring free-flowability
of the nelt resulting fromthe dissociation of the

pol yur et hane pol ynmer conposition at a tenperature above
150°C. The basis for this new definition of the feature
can be found in the description of the application as
originally filed (page 4, lines 10 to 15; page 14,
lines 9/10, 14; page 15, lines 5 to 17; page 16,

lines 1 to 7). It is evident that the solubility of the
melt, mentioned there, need not be considered in this
cont ext .

From t hese passages in the original version of the
description, it is evident that it is not the exact
quantitative value of the upper limt of the viscosity
at a mninmumtenperature which is the essential feature
of the invention, but, to the contrary, it rather
inplies only a range of acceptable viscosity values to
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illustrate the free flowability of the nelt.

This viewis supported e.g. by Figures 1 to 5 which
show that an increase in the tenperature results in a

decrease of the viscosity, i.e. in an increase in
flowability.
Thus, the purpose of the original limtation of a

maxi mum vi scosity of the nelt of 100 000 poise (nethod
of measurenent not further defined) was not to provide
a precise mathemati cal neasure of viscosity but rather
to express the relevant functional relationship within
the claim

The present situation is in this respect simlar to
that in decision T 66/85 (QJ EPO 1989, 167, in
particul ar point 2 of the reasons) where the Board
agreed to a decision of the Exam ning Division that
Article 123(2) EPC has to be interpreted as neaning
that where a feature is entirely omtted froma claim
such excision is not perm ssible, unless there is a
basis for the broadened claimin the origina
application. Such a basis need not be presented in
express terns but it nust be sufficiently clear to a
skilled person to be unanbi guously recogni sabl e as
such. As pointed out above, in the present case the
feature in question describing the flowability has not
been del eted but has been replaced by a nore functiona
expression which is supported by the origina

di scl osure. Under these circunstances, it is not
necessary for the Board further to scrutinise whether
Claim1 has actually been broadened by the new wordi ng.

Consequently, the anendnent finds a basis in the
di scl osure of the application as originally filed, and
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it follows that the new wording of Claim1 conplies
with the requirenent of Article 123(2) EPC

As is evident fromthe wording of the further clains
all of which contain a reference to Caim1l (see
section VI1(iv)), this finding applies to themas well.

Article 84 EPC

In the decision under appeal, sone objections as to
| ack of clarity were rai sed which were not a reason for
the refusal (points 7 to 7.3).

In order to neet the objection to the characterisation
of conponent (A) as being oligoneric the conponent has
been further defined on the basis of page 9, lines 6 to
35 of the application as filed).

Claim4 was anended on the basis of page 10, line 36 to
page 11, line 1 to provide a definition of
"t ougheni ng".

Caim7 was reworded as a use claimin accordance with
page 13, |ine 29.

Caim8 relating to a process for formng the clained
conposition was fornul ated on the basis of origina
Caim4l and the definitions of the reactants in

G aim1.

For the reasons already given, the term"free fl ow ng
melt" is regarded as sufficiently clear to be

unanbi guousl y under standabl e by the skilled reader of
t he application.
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4.6 In view of these anendnments, the Board is satisfied
that the clains conply with Article 84 EPC

5. Consequently, the sole request of the Appellant is
successful .

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance for further
prosecution on the basis of Clains 1 to 9 filed during
the oral proceedings on 4 April 2001.

The Regi strar: The Chai r man:

E. Gborgmai er R Young
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