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Summary of Facts and Subm ssi ons

0027.D

Mention of the grant of European patent No. 0 647 673

in respect of European patent application

No. 94 118 706.4 in the nane of The Dow Chem ca

Conmpany filed on 3 Cctober 1986 as a divi sional
application of application No. 86 113 687.7 cl ai mng

two US priorities of 24 Decenber 1985 and 24 March 1986,
was announced on 1 Septenber 1999.

The patent was granted with five clains, independent
Clains 1 and 5 reading as foll ows:

"1. A process for preparing a substantially closed cel
ol efin polyner foam having dinmensional stability
characterized by the steps of:

(a) heat plastifying an olefin polynmer resin of
honopol yners of et hyl ene

(b) adm xing said heat plastified resin with (1) a
stability control agent selected fromthe group
consisting, fatty acid am des, and pol ystyrene and
(2) a blow ng agent selected fromthe group
consisting of (i) isobutane, (ii) a m xture of
from 5% 95% i sobutane on a nolar basis with from
95% 5% of a physical bl ow ng agent selected from
t he group consisting of chlorofluorocarbons and
fl uorocarbons having from1l to 4 carbon atons,
boi ling points between -50°C and 50°C, and a
permeation rate through said olefin polymer resin
nodi fied with said stability control agent of |ess
than about 1.2 tines the perneation rate of air,
and (iii) a mxture of at |least 70% i sobutane with
a physical blow ng agent selected fromthe group
consi sting of hydrocarbons, chlorocarbons and
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chl or of | uorocarbons having from1l to 5 carbon
atons, boiling points between -50°C and 50°C, and
a perneation rate through said ol efin polyner
resin nodified with said stability control agent
of greater than about 1.2 tinmes the perneation
rate of air; and

activating said blowi ng agent to expand said

adm xture to a substantially closed-cell olefin
pol ymer foam ™"

"5. Expandabl e conposition useful for preparing a

substantially closed cell olefin polymer foam having

di mensional stability by activation of the bl ow ng

agent conpri sing

(a)

(b)

a heat plastified olefin polynmer resin of

honopol yners of et hyl ene

a stability control agent selected fromthe group
consisting, fatty acid am des, and pol ystyrene and
(c) a blow ng agent selected fromthe group
consisting of (i) isobutane, (ii) a m xture of
from 5% 95% i sobutane on a nolar basis with from
95% 5% of a physical bl ow ng agent selected from

t he group consisting of chlorofluorocarbons and

fl uorocarbons having from1 to 4 carbon atons,

boi ling points between -50°C and 50°C, and a
permeation rate through said olefin polymer resin
nodi fied with said stability control agent of |ess
than about 1.2 tines the perneation rate of air,
and (iii) a mxture of at |east 70% i sobutane with
a physical blow ng agent selected fromthe group
consi sting of hydrocarbons, chlorocarbons, and

chl or of | uorocarbons having from1l to 5 carbon
atons, boiling points between -50°C and 50°C, and
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a perneation rate through said ol efin polyner
resin nodified with said stability control agent
of greater than about 1.2 tinmes the perneation

rate of air."

Clainms 2 to 4 were dependent on Caiml.

Notice of Qpposition requesting revocation of the
patent in its entirety on the grounds of Article 100(a),
(b) and (c) EPC was filed by NMC SA on 26 May 2000.

Wth regard to Article 100(a) EPC the opposition was
based on the foll ow ng docunents:

EP-A 0 041 234
US- A 4, 214, 054
US- A 4, 368, 276
US- A 4, 395,510
GB-A 1 170 802

5% 88 E

In its response to the Notice of Opposition the
Proprietor nmentioned the foll ow ng docunent:

D6: DE-B 1 282 918

bel onging to the sane patent famly as Db5.

In its decision orally announced on 11 Septenber 2002
and issued in witing on 1 Cctober 2002 the Opposition
Division rejected the opposition.

In that decision the issues of novelty under the
grounds of Article 100(a) EPC, insufficient disclosure
under Article 100(b) EPC and added subject-matter under
Article 100(c) EPC were no |l onger in dispute.
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As to the question of inventive step it was held in the
deci sion that the subject-matter of the clained

i nvention was non-obvious over the cited prior art, in
particul ar over a conbination of D2, representing the
cl osest prior art, and D6.

On 26 Novenber 2002 the Opponent (Appellant) | odged an
appeal against the decision of the Qpposition Division.
The Statenent of G ounds of Appeal was submitted on

3 February 2003.

Wth its letter of response dated 24 Cctober 2003, the
Respondent (Proprietor) filed auxiliary requests 1 to 3
conprising the foll ow ng anmendnents:

(a) Auxiliary Request 1
In the i ndependent Clains 1 and 5 corresponding to
the sanme clains of the main request, the stability
control agent "polystyrene" has been del et ed.

(b) Auxiliary Request 2
In the independent clainms 1 and 3 corresponding to
Clains 1 and 5 of auxiliary request 1, the
qualification "l ow density" has been added to the

definition "honmopol yner of ethylene".

(c) Auxiliary Request 3

In the independent Clainms 1 and 2 corresponding to
Clains 1 and 3 of auxiliary request 2, the
definition of the blow ng agent has been
restricted to the use of isobutane only.
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The Appellant's argunents submtted in witing and at

the oral proceedings held on 02 Decenber 2004 may be

sumuari sed as foll ows:

(a)

(b)

(c)

Dl to D4 disclosed all characteristics of the

i nvention except that isobutane as bl owi ng agent
was not nentioned but only "butane". In particular,
exanpl e 24 of D2 showed a process for preparing a
cl osed-cell foam by heat-plastifying | ow density
pol yet hyl ene (LDPE), adm xing it with a fatty acid
am de as stability control agent and bl owi ng the
m xture with butane as bl owi ng agent. The maxi mum
shrinkage and the dinensional stability of the
resulting foamwere marked as "b" and "a",
respectively, which characterise these properties
as "good" and "excellent" according to col. 15 of
D2.

The term "butane"” only enbraced the two isoners n-
but ane and i sobutane, ie the person skilled in the
art had a choice fromtwo alternatives only.
However, in the circunstances, the use of

i sobut ane as bl owi ng agent was obvi ous because D6

i ndi cated that branched hydrocarbon bl owi ng agents,
i sobut ane inclusive, inproved the shrink

properties of foamed ol efin pol yners.

A conparison of the butane-bl own foans according
to exanples 21, 24 and 27 of D2 with the

i sobut ane- bl own foam of exanple 2 (Table I1) of
the patent in suit showed a shrink of 10%to 15%
according to D2 as conpared with a shrink of 7%
according to said exanple 2. The influence of
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i sobut ane on the shrink properties as conpared to
n- but ane was therefore considered marginal .

Mor eover, the advant ageous influence on the shrink
properties of closed-cell foanms of isobutane,
having a perneation rate ratio relative to air < 1,
over n-butane, having a perneation rate ratio
relative to air > 1, could be easily predicted
because a skilled person was aware from gener al
common know edge that a foam would not shrink when
t he perneation rate of the bl ow ng agent through
the cell walls was |l ess than that of the air
replacing it, whereas otherwi se a foamwould tend
to shrink.

The witten and oral arguments of the Respondent may be

sumuari sed as foll ows:

(a)

(b)

The Appellant's concl usi ons based on the

conpari son between the shrink properties of the
but ane- bl owmn foans according to exanples 21, 24
and 27 of D2 and the isobutane-bl own foam
according to exanple 2 of the patent were not
correct. In particular, the test report submtted
with the letter dated 24 COctober 2003 clearly
denonstrated that the dinmensional stability of the
i sobut ane-bl own foans according to the invention
was consi derably higher and their aging tinme at

el evated tenperature was | ower than the
correspondi ng properties of n-butane-bl own foans.

The di chl orodi f| uor onet hane- bl own foans accordi ng
to exanples 10 and 22 of D2 showed properties with

regard to "surface snpot hness” and "maxi num
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shri nkage"” which were marked with "a", ie
"excellent". The sanme properties of the butane-

bl owmn foam of exanple 24 were marked with "b" ie
only "good". Therefore, in the light of the better
properties with respect to surface snoot hness and
maxi mum shrink, the teaching of D2 rather than the
use of butane as bl owi ng agent suggested the use
of hal ogenat ed hydrocarbons |ike dichlorodifl uoro-
nmet hane.

The docunent D6 did not expressly describe foam ng
of polyethylene with isobutane. In exanple 2,

i sobut ane was used for expandi ng an EVA copol yner.
The results shown in table 3 of D6 in context with
EVA were not transferable to the honopol yners of
ethyl ene as specified in the patent in suit.
Furthernore, the reference to "uberw egend

geschl ossene Zel |l struktur™ ("predom nantly cl osed
cell structure") at col. 4, Il. 11-13 of D6 was
not equivalent to the closed cell foanms in the

sense of the invention.

Furthernore, according to D6 a stability control
agent was not used. The influence on the
permeation rate of isobutane of a fatty acid am de
used for this purpose could therefore not be
predicted. Al the nore so as table |I of the
patent in suit denonstrated a considerable
variation of the influence of the fatty acid am de
control agent "Kemam de S-180", on the relative
perneability of n-butane, isobutane and isopentane
t hrough a pol yethylene film
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D6 did also not nmention the use of a | ow density
pol yet hyl ene in conbination with isobutane as

bl owi ng agent as required according to auxiliary
requests 2 and 3. The linear polyethyl ene
exenplified in Table 2 of D6 was a high density
pol yet hyl ene, and the | ow density high pressure
pol yet hyl ene used according to exanple 4 was
expanded with 2, 2-di met hyl propane, not with

i sobut ane.

In the light of the above, the skilled person

starting fromthe teaching of D2 in order to solve

t he probl em of | ow shrinkage, ie high dinensiona

stability and a | ow aging/curing tine at el evated

tenperature, was not notivated to conbine D2 with

D6 in order to arrive at the clained conbination

of features which required at |east the follow ng

four selections:

(1) a (low density) ethyl ene honopol yner foam

(2) a closed-cell structure of the foam

(3) the use as stability control agent of fatty
acid am des (or polystyrene) selected froma
nunber of different stability control agents
specified in D2, and altogether m ssing from
t he di scl osure of D6, and

(4) i sobut ane as bl owi ng agent whi ch was not
di sclosed in D2 and not used in D6 in
conbination with a stability control agent.

The Appel l ant requested that the decision under appeal

be set aside and that the patent be revoked.

The Respondent requested that the appeal be dism ssed

and that the patent be maintained as granted, or
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alternatively on the basis of Clains 1 to 5 of the
first auxiliary request, or Clains 1 to 3 of the second
auxiliary request, or Clains 1 and 2 of the third
auxiliary request, all as filed with the |letter dated
24 Cct ober 2003.

Reasons for the Decision

1

0027.D

The appeal is adm ssible.

Novel ty under the Opposition G ounds of Article 100(a),
and Opposition Gounds of Articles 100(b) and 100(c)
EPC

The Opponent's objections as to | ack of novelty
(Article 54 EPC), insufficiency of disclosure

(Article 83 EPC) and added subject-nmatter

(Article 123(2) EPC) raised in the Notice of Opposition
have been dropped in the oral proceedings before the
Qpposi tion Division.

The Board is satisfied that the subject-matter of the
clainms as granted as well as that of the clains of the
auxiliary requests 1 to 3 is novel over the cited prior
art and neets the requirenents of Article 123(2) EPC.
In the Board's opinion, the clainms of the auxiliary
requests also do not extend the protection conferred
(Article 123(3) EPC); furthernore, the invention is
considered to be sufficiently disclosed and neets
therefore the requirenents of Article 83 EPC
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| nventive step

The subject-matter of the patent in suit

The patent in suit concerns a process for preparing

cl osed-cell foans via expansion of honopol yners of

et hyl ene (main request and auxiliary request 1), |ike

| ow density pol yet hyl ene LDPE (according to the
auxiliary requests 2 and 3), with a hydrocarbon bl ow ng
agent. According to Caim1 of all requests the process
is carried out in three steps:

step (a): the ethylene polynmer is plastified by
appl yi ng heat;

step (b): the heat-plastified polyner is adm xed with
(1) a stability control agent selected from
(i) a fatty acid am de and, according to the
mai n request, (ii) polystyrene, and (2) a
bl owi ng agent which can be isobutane al one,
according to all requests, or alternatively,
according to the main request and the
auxiliary requests 1 and 2, can be a m xture
of isobutane with other volatile hydrocarbon
bl owi ng agents;

step (c): the blowing agent is activated to expand the
adm xture of step (b) to forma substantially
cl osed-cel |l foam

The invention al so concerns an expandabl e conposition
for preparing the closed-cell foam conprising the
conponents as defined above; (Claim5 of the main
request and of auxiliary request 1; Caim3 of

auxiliary request 2 and Claim 2 of auxiliary request 3).
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In the patent specification it is stated in paragraphs
[0012] and [0013] that the invention neets the need to
provi de a process and an expandabl e ol efin pol yner
conposition leading to a foamw th a high degree of

di mensi onal stability with m ninmal shrinkage during
aging and curing of the polymnmer foam when isobutane is
used as primary bl ow ng agent.

Exanple 2 of the patent specification shows a

conpari son of a polyethylene foam blown w th isobutane
al one and wthout a stability control agent (cf.

Table 11, Test 1), with a pol yethylene foam blown wth
i sobut ane al one but in the presence of a fatty acid

am de stability control agent (Kemanmi de S 180; Table I
Test 2) according to the invention. The results
denonstrate a significant inprovenent in room
tenperature foamstability and foamstability at 74°C
bot h expressed in m ni mrum f oam vol une as percent age of
initial volume, when a conbination of isobutane bl ow ng
agent with fatty acid am de stability control agent is

used over i sobutane al one.

The cl osest prior art

Docunents D1 to D4, lying in the sane technical field
as the patent in suit are representative of the cl osest
prior art. These docunents all pertain to the
preparation of olefin polymer foanms by expanding the
polymer with a volatile blowi ng agent in the presence
of a stability control agent.

In particular, the follow ng essential features are
di scl osed in the above docunents:
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t he expandabl e ol efin polynmers preferably include
honmopol yners of ethylene, like LDPE: D1, Claim?2

in conmbination wth page 4, lines 14 to 18 and
page 11, lines 25, 26; D2, Caim5 in conbination
with col. 13, lines 17 to 19 and col. 16, lines 29
to 31 in conbination with Table 7 in col. 21/22
"Base resin A"'; D3, Caim112 in conbination with
col. 3, line 5 and col. 6, line 40 to 42; ™4,
Claim2 in conbination with col. 3, line 5 and
col. 6, lines 40 to 42.

the polyner is heat-plastified: D1, Caim10 and
page 6, lines 24 to 28; D2, col. 12, lines 37 to
49; D3, Caim18 and col. 4, lines 12 to 16; D4,
col. 4, lines 12 to 16.

the stability control agent may be selected from

fatty acid amdes: D1, Claim1l in conbination with

page 5 lines 1 to 17; D2, forrmula (Il1) in Cdaim3
in conbination with col. 4, line 62 to col. 5,

line 35; D3, Caim18 in conbination with col. 3,
lines 23 to 37; D4, Caim1l in conbination with
col. 3, lines 23 to 37

t he bl ow ng agent nmay be sel ected from butane: D1,
page 8, line 22; D2, col. 12, line 27 and Table 7
in col. 21/22 "blow ng agent F'; D3, col. 5,

line 8, D4, col. 5, line 8.

the foans have a closed-cell structure: D1, page 9,
lines 14 to 18; D2, col. 3, lines 6 to 15; D3,

col. 5 Ilines 35 to 39; D4, col. 5, lines 35 to 39.
all docunents point to the beneficial influence of

the stability control agent on the nmechanica
properties of the resulting foans, in particul ar
i mproved di nensional stability, ie | ow shrink,

whi ch allows the use of relatively inexpensive
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bl owi ng agents: D1, page 3, line 27 to page 4,
line 13; D2, col. 3, lines 45 to 48 in conbination
with col. 11, lines 57 to 66 and col. 12, lines 52
to 63; D3, col. 4, lines 48 to 60; D4, col. 4,
lines 48 to 60.

Thus, the person skilled in the art is aware fromD1 to
D4 that thernoplastic polyners, polyethyl ene bel ongi ng
to one of the preferred polyners, can be foaned via
heat plastification and bl owi ng with inexpensive conmon

bl owi ng agents (e.g. butane or other hal ogenated or

non- hal ogenat ed hydrocarbons) to form cl osed-cell foans
wi th good di nensional stability, i.e. low shrink, if a

stability control agent, |like a fatty acid amde, is

present in the polynmer conposition.

In particular, it is known fromexanple 24 of D2 (cf.
Table 7 at col. 21/22), that the ethylene honopol yner
LDPE can be blown with "butane"” in the presence of a
fatty acid am de stability control agent to result in a
f oam having a "good" maxi mum shrinkage and an
"excel l ent” dinmensional stability.

The enbodi nent of the prior art comng closest to the
claimed invention is disclosed in exanple 24 of D2, the
only distinguishing feature being the use of "butane"
as blowi ng agent in lieu of isobutane.

Pr obl em and sol uti on

Wth letter dated 24 October 2003 the Respondent
submtted a test report denonstrating that an LDPE foam
expanded with isobutane in the presence of the fatty
acid am de Kermam de S-180 (stearyl stearam de) as
stability control agent provides superior dinensional
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stability before and after conpression (expressed as

m ni num vol ume as a percentage of initial volune at
vari ous agi ng tenperatures) over an LDPE foam which has
been blown with n-butane in the presence of Kemam de
S-180.

Consi dering this experinental evidence, the problemto
be solved in the clained invention can be seen in the
devel opment of a nethod for preparing butane-bl own LDPE
foans with inproved di nensional stability.

According to the clainmed invention, the solution to
this problemis the selection of isobutane as bl ow ng
agent .

In view of the aforenentioned experinental evidence,
the Board is satisfied that by this selection the

exi sting technical problemis effectively solved by the
subject-matter of all requests.

Obvi ousness

According to the established case | aw of the Boards of
Appeal the question to be answered, in assessing
inventive step, is whether the skilled person arrived
at the clained solution of the existing technical
problemw th a reasonabl e expectation of success (see
for exanple decision T 149/93, Reasons, point 5.2).

For the present case, the question arises whether the
prior art conprises information notivating the person
skilled in the art to sel ect isobutane as bl owi ng agent
fromthe two existing butane isonmers in the expectation
of arriving at a foamw th superior dinensional

properti es.
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In the Board's judgenent, docunment D6 provides
appropriate and unanbi guous information to do so. D6
pertains to a process for preparing foans having
substantially closed cells and being derived from

ol efin polyners by heat-plastifying the polyner and
foaming it with branched hydrocarbons. |sobutane, 2,2-
di met hyl pr opane, 2, 2-di net hyl but ane and 2, 3-

di met hyl but ane are expressly nentioned (see the sole
claimin conbination with col. 4, lines 11 to 13). In
the general description it is stated at col. 1

lines 41 to 47 that surprisingly strongly branched
hydr ocar bons provi de a beneficial influence on the
shrink properties of foaned olefin polynmerisates vis a
vi s non-branched hydrocarbons. In line 52 of col. 1
pol yet hyl ene is nentioned as one possible polyol efin.
Exanpl e 2 provides a conparison of the foam vol une
after two days and the end volune after three weeks
relative to the initial volunme between a foam bl own

wi th i sobutane and one blown wi th n-butane; Table 3
whi ch sunmari ses the results denonstrates the
beneficial effect of isobutane |eading to a shrink of
only 12% and 5% respectively, as conpared with 38% and
25% respectively, achieved with n-butane.

Therefore, the skilled person, starting from D2 and
bei ng aware of the above disclosure in docunent D6,
woul d expect that an LDPE foam blown with butane in
the presence of a fatty acid am de stability control
agent, could be inproved in dinmensional stability and
shrink if isobutane is selected as bl owi ng agent.

Hence, the Board considers the clainmed invention to be
obvious in the light of a conbination of D2 with D6.
This conclusion is valid for the subject-matter of the
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process clainms as well as for the product claimof the
mai n request and of all three auxiliary requests
because they all enbrace LDPE as honopol yner of
ethylene, fatty acid am de as stability control agent
and i sobut ane al one as bl ow ng agent.

3.4.3 Consequently, the subject-matter of all clains
according to the main request and the auxiliary

requests 1 to 3 does not neet the requirenents of
Article 56 EPC

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
G Rohn P. Kitzmantel
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