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Summary of Facts and Subm ssi ons

2494.D

Thi s appeal, which was filed on 27 Cctober 1997, lies
agai nst the decision of the Exam ning D vision dated

02 Septenber 1997, refusing European patent application
No. 88 300 181.0 filed on 11 January 1988 in the nane
of | MPERI AL CHEM CAL | NDUSTRI ES PLC (now assigned to
HOECHST CELANESE CORPORATI ON) and publ i shed under

No. 0 275 164. The appeal fee was paid on 28 Cctober
1997 and the Statenent of G ounds of Appeal was filed
on 30 Decenber 1997

The deci sion under appeal was based on a set of 10
clainms, independent Clains 1 and 10 submtted on

23 March 1995, dependent Clains 2 to 9 submtted on
11 January 1994.

Clains 1 and 10 read as foll ows:

"1l. A nelt processable aromatic copol yester conprising
noieties I, Il and Il having the structural fornulae
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and at | east one noiety IV selected fromthose of
formul a

wherein the pol yester conprises nore than 15 nol e% and
| ess than 40 nol e% of noieties |, nore than 57.5 nol e%
and less than 84.75 [nole% of noieties Il and I

t aken together, the nunber of the noieties Il being
substantially equal to the nunber of noieties IIl and
at least 0.25 mole% and |l ess than 2.5 nol e% of noieties
V. "

"10. An injection noulded article forned froma nelt
processabl e aromati ¢ copol yester as defined in any one
of claims 1 to 9."

The deci sion under appeal held that the subject-matter
of daiml1l was novel but not inventive over the
di scl osure i n docunent

D3: EP-A-0 102 612.
In the absence of convincing evidence for the existence

of an unexpected technical effect caused by the
substitution of isophthalic units for the terephthalic
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units of the quaterpolyners disclosed in D3 derived
from p-acet oxybenzoi ¢ aci d, hydrochi none di acet at e,

di met hyl terephthal ate and 2-acet oxynapht hal ene- 6-
carboxylic acid, said substitution was, in the
Qpposition Division's view, an obvious alternative. The
evi dence contained in the Applicant's subm ssion dated
17 July 1996 was not considered convinci ng because the
failure reported therein to obtain noul dabl e products
according to Experinments A (reworking of Exanple 5 of
D3) and B (nodification of Exanple 5 of D3 by using

di met hyl i sophthal ate i nstead of dinethyl
terepht hal ate) was considered to be due to

i nappropriate experinmental conditions.

The Board, in a letter dated 10 February 2000, raised
an objection of obviousness on the basis of Exanple 2
of docunent

D5: US-A-4 370 466,

arguing that it was doubtful whether the marginal
reduction in the quaterpolyners according to this
exanpl e of the percentages of the units derived from p-
hydr oxy benzoic acid (hereinafter 4-HBA) and 2- hydroxy
napht hal ene- 6- carboxylic acid (hereinafter 2,6-HNA),
whi ch woul d be necessary to neet the requirenents of
present Caim1l, involved an inventive step.

In a further communication dated 19 July 2000, issued
in reaction to the Appellant's subm ssion of 26 June

2000, the Board withdrew this objection and proposed

amendnents to Caiml made with a view to overcom ng

t he obvi ousness objection nade in the decision under

appeal on the basis of docunent DS.
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Wth its letter dated 12 Septenber 2000 the Appell ant
submtted a set of 8 clains as its sole request.

In conparison with Claim1 underlying the decision
under appeal Claim1l of this set has been anended in
t hree respects:

(1) The opening statenent "A melt-processabl e
aromati c copol yester conprising noieties |, Il
and 11l ..." has been anended to "A nelt-
processabl e aromati c copol yester which is
capable of formng an anisotropic nelt, the said

copol yester conprising noieties I, Il and |11
(1) the statenent "wherein the copol yester conprises
at least 15 nole % ... of noieties | ..." has

been anended to "wherein the copol yester

conprises at least 27 nmole % ... of noieties |

"y and
(iii) the statement "... and less than 2.5 nole % of
noi eties I'V' has been anended to "... and | ess

than 2.0 nole % of noieties |V'.

Clainms 2 to 8 of this set correspond to Clains 3, 4 and
6 to 10 according to the decision under appeal wth
their nunbers and appendances appropriately adjusted.

The argunents of the Appellant may be summari zed as
fol | ows:

(1) The evidence in the application in suit
denonstrated that the cl ai med copol yesters
conprising small amounts of naphthyl ene noieties
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|V had better processability than copol yesters
consisting solely of the noieties I, Il and 111
In the Appellant's view, this effect was not
suggested by the prior art.

(i) Docunment D3 was of no relevance for the
assessnment of inventive step, because its
Exanple 5 did not conprise an enabling
di scl osure and did not, therefore, represent
proper state of the art; this was confirmed by
the evidence newly submtted with the Statenent
of Grounds of Appeal (Annex Q, which
denonstrated that the m nor deviations of the
reaction conditions of the experinments submtted
by the Appellant (then Opponent) on 17 July 1996
(Annex P) fromthose according to Exanple 5 of
D3 had no influence on the failure of said
experinments to get noul dabl e products.

(iii) The subject-matter of the application in suit
was al so not obvious over D5, because this
docunent did not contain any incentive to
prepare polymers conprising a percentage of 2, 6-
HNA units below the value of 2.0 nole% This
conclusion resulted fromthe fact that the
pol ymer according to Exanple 2 of D5, conprising
2.5 mol e% of 2,6-HNA units, exhibited nuch | ower
initial tensile noduli than the polyners
according to Exanples 1, 3 and 4 of D5,
conprising 5, 10 and 15 nol e% of 2,6-HNA units.

VII. The Appel l ant requested that the decision under appeal

be set aside and a patent be granted on the basis of
the follow ng version

2494.D Y A
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d ai ns: 1to 8 filed with the subm ssi on dated
12 Sept enber 2000,

Descri ption: pages 1 and 2 filed with the subm ssion
dated 12 Septenber 2000,
pages 3 and 3a filed with the subm ssion
dated 12 Novenber 1992, and
pages 4 to 24 as originally filed.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. Amrendnents (Article 123(2) EPC)

Claim1l is essentially based on its original version;
furthernore,

- with regard to the inserted passage "... aromatic
copol yester which is capable of formng an
anisotropic nelt ..." on page 1, lines 2 to 4 of
the description as fil ed,

- with regard to the lower limt of at |east 27
nole % of noieties | on original Caim2, and

- with regard to the upper limt of less than 2.0
nole % of noieties IV on original Caim 3.

Clains 2 and 4 to 7 correspond in substance to original
Clains 3 and 7 to 10.

Claim3 is based on original Claim4 and on statenents
in the original description, i.e.

2494.D Y A
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- with regard to the feature "... particular
mat eri al having an inorganic portion to which
organophilic chains are covalently or ionically
bonded ..." on page 6, lines 10 to 12, and

- with regard to the feature "... and a settling
volume of at least 10 m when neasured in a liquid
in which the particulate material is conpatible

." on page 10, lines 9 to 16 ("conpatible
l[iquid') and 33 to 34 ("at least 10 m").

Claim8 is based on page 15, lines 16 to 18 ("high

per formance noul di ng powders”) in conbination with
page 18, lines 16 to 18 (Exanple 3) and page 24,

lines 12 to 14 (Exanple 6) of the original description.

The requirenment of Article 123(2) EPC is therefore
conplied with by all clains.

3. Article 84 EPC

The clains are clear, sufficiently concise and
supported by the description. The requirenents of this
article are therefore net.

4. Novel ty

4.1 Docunent D3

Thi s docunment relates to a process for producing an
aromati c pol yester capable of formng a thernotropic
nol t en phase, which conprises pol ycondensing a raw
material or raw material m xture selected from(a) an
aromati ¢ hydroxycarboxylic acid other than 2, 6-HNA, or
its derivative, (b) a mxture of an aromatic

2494.D Y A
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di carboxylic acid or its derivative and an aromatic
diol or its derivative, (c) a mxture of (a) and (b)
and (d) up to 20 nol e% based on the total anount of
the entire raw materials, of 2,6-HNA or its derivative
(Caiml; page 2, lines 6 to 28; page 5, lines 28 to
32).

Among the raw materials, which may be used, are inter
al i a:

- 4-HBA (page 3, lines 16 to 31),

- hydr oqui none (hereinafter HQ (page 4, lines 6 to
15),

- terephthalic acid (hereinafter TA) and isophthalic
acid (hereinafter 1A) (page 3, line 32 to page 4,
[ine 5).

According to Exanple 5 (page 9, lines 29 to 36) 0.19
nol e of p-acet oxybenzoic acid (noiety I), 0.15 nole of
hydr ochi none di acetate (nmoiety I1), 0.15 nole of

di rethyl terephthalate (noiety Il1') and 0.01 nol e of
2- acet oxynapht hal ene-6-carboxylic acid (noiety V) were
reacted to yield a polynmer having an intrinsic
viscosity of 4.7 (designation of the noieties according
to the application in suit). Under the assunption that
the unit distribution in the polynmer corresponds to the
nol ar proportions of the nononers, this polyner
conprises 38 nole% 4-HBA noieties |, 30 nol e% HQ
noieties Il, 30 nole% TA noieties 11" and 2 nol e% 2, 6-
HNA noieties IV.

From that disclosure the subject-matter of Claim1l of
the application in suit is different (i) by the
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presence of IA noieties Il instead of the TA noieties
11" according to Exanple 5 of D3 and (ii) by the use
of 2,6-HNA in amobunts of less than 2.0 nol e%

Docunent Db

Claim1 of this docunent relates to fiber-formng nelt-
spi nnabl e copol yesters that exhibit optical anisotropy
in the nelt consisting of at |east 10 nol e% of HQ
units | (noieties Il), at |east about 10 nole% of I A
units Il (rmoieties I11), fromabout 40 to 70 nol e% of
4-HBA units 11l (noieties |I) and fromabout 2.5 to 15
nol e% of 2,6-HNA units IV (noieties |V) (designation of
the noieties according to the application in suit).

Exanples 1 to 4 of D5 describe aromatic copol yesters
conprising different nolar amounts of 4-HBA, HQ IA and
2,6-HNA; the copol yester com ng closest to those
according to present Caim1l is that according to
Exanpl e 2 conprising 40 nol e% 4- HBA, 28. 75 nol e% HQ
28.75 mol e | A and 2.5 nol e% 2, 6- HNA.

From that disclosure the subject-matter of Claim1l of
the application in suit is different (i) by the | ower
nol ar anount of 4-HBA noieties | of |ess than 40 nol e%
and (ii) by the I ower nolar anmpbunt of 2,6-HNA noieties
of less than 2.0 nol e%

The subject-matter of present Claiml is, thus, novel
over each of D3 and Db5.

The sane conclusion applies a fortiori to the subject-
matter of the dependent Clains 2 to 7 and of

i ndependent Claim8 relating to an injection noul ded

article made froma pol yester according to any one of



5.1.2

2494.D

- 10 - T 0106/ 98

Clains 1 to 7.

| nventive step

Docunent D3

Pr obl em and sol uti on

The probl em underlying the subject-matter of present
Claiml wth respect to D3 is the provision of further
aromati c copol yesters having the ability to form

ani sotropic nelts, which exhibit a good processability
in the nelt and provide a good conbi nati on of strength
and stiffness (page 1, lines 5 to 17 of the application
in suit).

In view of the experinmental evidence in the application
(cf. Exanples 1 to 4 and 6) the Board is satisfied that
this problemhas effectively been solved by the

subj ect-matter of present Caiml.

Obvi ousness

Wth respect to the enbodi nent according to Exanple 5
of D3, which conmes closest to the subject-matter of the
application in suit, the issue of obviousness turns on
t he question whether the replacenent in the

copol yesters according to said exanple of the TA

noi eties by I A noieties and the reduction of the nolar
amount of the 2,6-HNA noieties from2.0 nole%to |ess
than 2.0 nol e% invol ves an inventive step for the
person skilled in the art wishing to solve the existing
techni cal probl em

(1) In the Board's judgnent, under the
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ci rcunst ances, the use of isophthalic acid
noieties Il inlieu of the terephthalic acid
noieties 111" is not prima facie obvious and, in
order to establish the existence of an inventive
step, it is therefore not necessary to
denonstrate that this change gives rise to a
surprising effect.

This conclusion is based on the fact that
Claim1l1l of the application in suit is not
directed to any aromati c copol yester but (only)
to those which are capable of formng an
anisotropic nelt. The formation of an
anisotropic liquid crystal nelt phase requires,
however, linear, rigid chain structures, which
are invariably disturbed by the introduction of
ki nking units, as those fornmed by IA

When it cones to the formation of anisotropic
liquid crystal phases, one skilled in the art
will not, therefore, put linear TA-units and

ki nking 1 A-units on a par, even though the use,
for the preparation of certain thernotropic
copol yesters, of | A as a conobnonmer in certain
wei ght proportions and together with certain

ot her conmononers was known. Thus, although IAis
menti oned on page 3, line 32 to page 4, line 5
of D3 together with TA as one nenber of the
group of dicarboxylic acids, this does not nean
that these two acids are sinply interchangeabl e
nononers. On the contrary, the skilled person
woul d not assune that the substitution of A
noieties for TAnoieties in a certain

t her not ropi ¢ pol yester woul d automatically | ead
to an anal ogous thernotropi c pol yester.
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(iv) In the Board's judgnent, therefore, the
repl acenent of dinethyl terephthal ate by
di met hyl isophthalate in the conpositions
according to Exanple 5 of D3 was not obvi ous,
irrespective of the fact whether this exanple
does or does not conprise an enabling
di scl osure.

(v) In view of the unobviousness of the substitution
of IA-units for TA-units, the question of
obvi ousness or not of the further distinguishing
feature, i.e. the mnor amount of 2, 6-HNA
noi eties, is of no consequence for this issue.

(vi) The subject-matter of present Claim1lis, thus,
not obvi ous over the disclosure of docunent D3.

Docunent Db

Thi s docunment is concerned with the provision of

pol yesters, which are structurally simlar to those
according to present Caim1l and which are inter alia
suitable for the preparation of high tenacity fibres
(colum 1, lines 11 to 12), a use which is also
contenpl ated according to the application in suit

(page 15, lines 16 to 18). D5 may, thus, be considered
as an alternative starting point for the assessnent of
inventive step of the subject-matter of the application
in suit.

As set out in point 3.2 supra, the difference between
t he pol yesters according to this docunent and those
according to the application in suit resides in the
fact that the "inventive" polyesters conprise |ess
noi eties | and |l ess noieties IV.
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Pr obl em and sol uti on

The probl em underlying the present subject-matter with
respect to D5 is the provision of further aromatic
copol yesters having good nelt processability and an

i nproved stiffness at el evated tenperatures (page 1
lines 14 to 18; page 15, lines 18 to 20 of the original
description).

In view of the experinmental results contained in the
application the Board is satisfied that this problem
has effectively been sol ved.

On the one hand the good nelt processability of the

i nventive conpositions conprising 1 nole% 2,6-HNA is
evi denced by their favourable "Spiral Flow Lengths"
(cf. Exanple 3, page 18, line 9 to page 19, line 17 of
the application), and on the other hand Table I

(page 22 of the application) shows that these
conpositions (lines 5 and 7 of Table |I) exhibit a nuch
better stiffness retention at el evated tenperatures
("Normalised DVA Stiffness at 180°C (Relative to 0°Q)")
t han copol yners according to D5 which conprise 5 nol e%
2,6-HNA (last line of Table I).

Obvi ousness

(1) The issue of inventive step turns upon the
qguestion whether it is obvious to an expert
seeking to solve the existing technical problem
to sinmultaneously reduce in the copol yesters
according to D5 the nolar anpbunts of the 4-HBA
(rmoieties 1) and of the 2,6-HNA units (noieties

V).
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Wiile there is a clear indication in D5

(colum 1, lines 13 to 25) that aromatic

copol yesters conprising 40 nol e% or nore of

4- HBA units have increasingly poorer nelt
processability, leading to the conclusion that
this property can be inproved by |owering the
percent age of such units, there is no suggestion
in this docunent of any advantage to be gai ned
by | owering the percentage of 2,6-HNA units
bel ow the lower limt of 2.5 nole% according to
its daiml.

Rat her analysis of the tensile properties of the
copol yesters according to Exanples 1 to 4 of D5
shows that the initial tensile nodulus of the
pol ymer according to Exanple 2, which has the

| owest 2, 6-HNA content (2.5 nole%, is |ower
than in the case of the other exenplified

copol yesters conpri sing higher anounts of 2, 6-
HNA (colum 4, line 42 to colum 5, line 30 in
conjunction with colum 3, lines 56 to 61):

Exanpl e | 4- HBA HQ I A 2,6-HNA |initial tens. nodul us
nol e% | nol e%| nol e% | nol e% [ dN/ t ex]

As-spun | Heat - Tr eat ed

40

28.75(28.75 2.5 173 288

65

15 15 5 206 370

65

12.5 [12.5 10 350 376

ArlWlEFL]DN

65

10 10 15 329 309

(iv)

2494.D

There is, thus, no incentive in D5 to
investigate the feasability of aromatic
copol yesters conprising 2,6-HNA noieties in
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anounts below 2.5 nol e% because on the basis of
this information the skilled person woul d have
assunmed that the initial tensile noduli of such
copol yesters woul d even be | ower than that
according to Exanple 2 of D5; this would be
contrary to one of the explicit objectives of
D5, i.e. to provide fibers having high initial
moduli (cf. colum 1, lines 11 and 12; colum 3,
lines 66 to 68).

(v) The subject-matter of present Caim1lis, thus,
not obvi ous over the disclosure of docunent D5.

The subject-matter of Caim1 thus conplies with the
requi renent of Article 56 EPC.

The sane conclusion applies a fortiori to the

subj ect-matter of dependent Clains 2 to 7 and to the
subject-matter of Claim8, which relates to an
injection nmoulded article fornmed froma copol yester
according to clainms 1 to 7.

The clains and the anended description also neet the
further requirenents of the EPC, especially those of
Article 84 EPC

For these reasons it is decided that:

1

2494.D

The deci sion under appeal is set aside.

The case is remtted to the Exam ning Division with the
order to grant a patent on the basis of the foll ow ng
ver si on:
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d ai ns: 1to 8 filed with the subm ssi on dated
12 Sept enber 2000,

descri ption: pages 1 and 2 filed with the subm ssion
dated 12 Septenber 2000,
pages 3 and 3a filed with the subm ssion

dated 12 Novenber 1992, and
pages 4 to 24 as originally filed.

The Regi strar The Chai r man:

E. Gorgmaier C. Gérardin

2494.D



