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Summary of Facts and Subm ssi ons

1488. D

Eur opean Patent No. 0 302 420 was granted in response

to European patent application No. 88 112 384.8 on the

basis of a set of 6 clains.

The text of claim1 reads as foll ows:

"A process of vapor sterilization of articles

conprising the steps of:

a)

b)
c)

d)

placing an article to be sterilized into a
sterilization chamber,

evacuating said chanber,

creating a hydrogen peroxide atnosphere in the
chanber and all ow ng the hydrogen peroxide vapor
to contact the article,

mai ntai ni ng the chanber at a | ow pressure for a
period of time sufficient to achieve

sterilization,

characterized in that

the chanber is evacuated to a pressure bel ow

1.33 nmbar (1.0 torr),

t he hydrogen peroxide is introduced into the
chanber in the formof an aqueous sol ution,

the concentration of hydrogen peroxi de vapor
contacting the article is in the range of from
about 0.1 to about 10 ng/l, and

the chanber is maintained at a tenperature of |ess
t han about 40°C and a pressure bel ow t he vapor

pressure of hydrogen peroxide during the

sterilization process."
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Notice of opposition was filed by the respondent,
requesting revocation of the patent in its entirety on
t he grounds of insufficiency of disclosure and | ack of

i nventive step.

The foll ow ng docunents, cited during the proceedi ngs
before the opposition division, are relevant for the
present deci sion:

(2) US-A-4 169 124

(3) US-A-4 512 951

(11) Affidavit of D. R Gagne

The patent was revoked by the opposition division
pursuant to Article 102(1)EPC

Havi ng recogni sed that the invention was novel and was
di sclosed in a manner sufficiently clear and conplete
to be carried out by the skilled person, the opposition
division identified in docunent (2) the closest prior
art. This docunent disclosed a sterilisation process
using | ow concentrati on hydrogen peroxide in gas form
operating at negative pressure. The difference

recogni sed by the opposition division between the
process of (2) and the clainmed one lay in the higher
operating pressure characterising the prior-art

process.

The opposition division held that the relationship
bet ween the sporicidal activity of HQO, solutions and

the pressure in the sterilisation chanber, in the sense
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t hat decreasing the pressure would inprove the
sterilisation activity, was clearly recognised in the
prior-art docunents (2) and (3). On the other hand, the
di vision mai ntained that the all eged dramatic increase
in sterilisation efficiency reported in the patent was
based on results obtained by faulty nethodol ogy. This
opi nion was nai nly based on the experinental data

encl osed in the Gagne affidavit, document (11).

Gagne argued that the poor sterilisation efficiency
observed with pressure higher than 1.0 torr illustrated
in exanple | of the patent, was to be attributed to the
failure to vaporise the sterilant conpletely at high
pressure or to other experinental conditions foll owed
by the appellant. In fact, having introduced into the
process an additional step of pre-vaporisation of the
sterilant, Gagne reported the conplete sterilisation of
the myjority of the test sanples in a w de range of
pressures, and al so at values higher than 1 torr.

The appel | ant (patentee) | odged an appeal against this
decision. Oral proceedings were held on 28 May 1998.

The appel l ant contested, in witing and during the oral
proceedi ngs, the reliability of the results discl osed
by Gagne, and stressed that having introduced an
additional step of pre-vaporisation of the sterilant,
Gagne failed to reproduce the conditions of the clained
process. For this reason the reported results were not

conparable with those in the patent.

The appel lant's argunments in support of the inventive

nmerit of the invention are the followi ng. At the very

1488.D Y A
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| ow operating pressure according to the invention, not
only the sporicidal activity of hydrogen peroxide but
al so the influence of its concentration on the final
sterilisation effect are dramatically increased, as
illustrated in the patent. He also stresses that al
the cited prior docunents teach, in order to inprove
the sterilisation activity of hydrogen peroxide, either
the application of a noderately negative pressure
during the sterilisation run or the increase of
tenperature or the use of a vaporiser. However, no
prior document suggests to the skilled reader that the
pressure should be decreased to the range of val ues

according to the invention.

The respondent submtted in witing and during the oral
proceedi ngs the foll ow ng argunents.

Docunments (2) and (3) disclose sterilisation processes
operating at | ow pressure in order to inprove the
sterilisation activity of a solution of hydrogen

per oxi de.

Therefore, in the respondent’'s view, docunents (2) and
(3) would suggest to the skilled person that the
pressure in the sterilisation chanber should be
decreased in order to inprove the sterilisation effect.
Mor eover, bearing in mnd that the vapour pressure of a
hi ghly concentrated sol uti on of hydrogen peroxi de tends
to be 1 torr, the choice of this value as the highest
value in the step of injecting the sterilant solution

woul d be obvious to the skilled person.

Finally, the poor sterilisation effect observed in the

1488.D Y A
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pat ent di sclosure upon injection of the hydrogen peroxide
at a pressure higher than 1 torr, could easily be expl ained
with the inconplete vaporisation of the sterilant solution.

The appel | ant requested that the decision under appeal be
set aside and the patent be mmintained as granted.

The respondent requested that the appeal be dism ssed.

Reasons for the Decision

1

1.

The appeal is adm ssible.

Article 100(b) has been cited as one of the grounds for
opposition. During the witten phase of the appeal

proceedi ngs, the respondent (opponent) discussed this point
only in passing, and the objection of insufficient

di scl osure was no | onger argued during the oral

pr oceedi ngs.

The Board does not see any valid reason for deviating from
the position taken by the opposition division. Therefore
the patent is considered to conply with the requirenents of
Article 83 EPC

Novelty was not at issue in the present case.

Inventive step

Both the parties recognise in docunent (2) the cl osest
prior art. The Board shares this opinion.

1488.D Y
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Thi s docunent describes a sterilisation process using | ow
concentration hydrogen peroxide in gas format |ow
tenperature, ie below 80°C, for a sterilisation tine

rangi ng, under different conditions from10 mnutes to

2 hours or 60 seconds to 1 hour. The sterilant solution is
introduced into the sterilisation chanber, which is then
evacuated to create a negative pressure. The negative
pressure applied is preferably greater than 15 inches of Hg
(381 torr/ 506.73 nbar) but it does not exceed 25 inches of
Hg (635 torr/ 844.5 nbar)(see claim1, colum 3, lines 2
and 3 and exanples 1 to 5). According to exanple 5, a

speci men of 10° mature spores of Bacillus subtilis var
niger was subjected to the sterilisation process with

1.4 ng HO/L. After 1 hour at 22°C and at a pressure val ue
of 25 inches Hg (635 torr), conplete sterilisation is
reported (see colum 2, lines 50 to 56). Conplete
sterilisation is also reported in all the other exanples.

The main difference acknow edged between the process
according to exanple 5 of docunent (2) and the clainmed one
lies in the higher operating pressure characterising the
prior art, all the other relevant parameters of the
process, nanely concentration of the sterilant in the
chanber, tenperature and tine being identical.

In the light of document (2), the problemunderlying the
present invention is to devise a sterilisation process with

i nproved sterilisation efficiency.

The sol ution proposed by the patent is that of evacuating
the sterilisation chanber, before injecting the sterilant,

1488.D Y
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to an initial pressure below 1.33 nbar (1.0 torr) and
prosecuting the sterilisation at a pressure bel ow t he
vapour pressure of hydrogen peroxi de.

The technical effect achieved by this nmeasure is reported
in exanples | to V and figures 2 and 3 of the patent.

Exanples | and Il show that an initial pressure (table I)
and final pressure (table Il) below 1.0 torr and 15 torr
respectively cause, both, a dramatic inprovenent of the
sporicidal activity of hydrogen peroxide as conpared to the
effect observed when the sterilisation is carried out at

hi gher initial and final pressure, ie 1.0 to 5 torr, and
above 15 torr respectively. Bearing in mnd that the
process according to docunent (2) is perforned at a stil

hi gher pressure, nanely 381 to 635 torr, the inprovenent in
the sterilisation effect achieved by the present invention
w Il be even nore neani ngful when conpared with the process

of the closest prior art.

Thi s i nprovenent observed at | ow pressure was not contested
by the respondent. Therefore, on the basis of the results
reported in the patent, the board can conclude that the

sol ution proposed by the patent at issue actually sol ves

t he above-identified underlying technical problem

I n assessing whether this solution is obvious in the |ight
of the prior art, the board first considers the teaching

given by the closest prior art, ie docunent (2).

3.5.1 As pointed out by the respondent, this docunent discloses

(see colum 3, lines 4 to 17) that, at |ow pressure, the

wat er having a greater partial pressure in the vapour phase

1488.D Y A
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t han the hydrogen peroxi de evaporates nore rapidly |eaving
the solution nore concentrated in hydrogen peroxide. It
goes on to suggest that, as the evaporation of the HOQO
solution continues in the sterilisation chanber, a greater
hydr ogen peroxide to water ratio enters the gaseous phase,
with the effect that the sporicidal activity of the
sterilant is inproved. Therefore the vacuum while
facilitating a quick evaporation of the solution, would
strongly increase the sporicidal activity.

Thi s suggestion to operate the sterilisation at negative
pressure clearly nust be considered within the specific and
conpl ete technical teaching given in (2). The content of

t he above-cited passage is indeed further specified in the
exanples and in the paragraph bridging colums 2 and 3,
where the val ues of pressure are said to range from15 to
25 inches of Hg (ie from381 to 635 torr), which however
represents val ues several hundreds tines higher than the
val ues given in the patent claim1l.

The skilled reader of (2), however, could not find, beyond
the generic teaching of running the sterilisation at
slightly negative pressure, any suggestion to decrease both
the initial and final pressure so drastically to operate at

the sane conditions stated in claim1 under consi derati on.

Mor eover, since satisfactory sterilisation is reported in
all the exanples of docunent (2), no notivation would be
found by the skilled reader for investigating whether any
change in the conditions disclosed in (2) could sonehow

inprove the sterilisation effect of the gaseous hydrogen

per oxi de.

I n conclusion, this docunent, taken al one does not nake the

1488.D Y A
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present invention obvious.

Docunent (3) was also cited by the respondent during the
appeal proceedings. This docunent describes a method of
hydr ogen peroxide sterilisation, in which a vapour m xture
conprising the sterilant is brought into contact with the
articles to be sterilised and then caused to condense as a
liquid filmon said articles. The sterilisation chanber is
evacuated to an absolute pressure of between 2 and 4 inches
of Hy (ie 50.8 to 101.6 torr), then the pre-vaporised HQO
solution is permtted to flowinto the chanber (see

colum 4, lines 18 to 20). According to the paragraph
bridging colums 1 and 2, the notable sporicidal action of
gaseous hydrogen peroxi de may be expl ai ned by the fact that
the prelimnary evacuation of the sterilisation chanber

all ows the gaseous sterilant to diffuse into the articles
to be sterilised without being inpeded by the air. The
respondent’'s view was that this passage suggests to the
skilled person a decrease of pressure in the sterilisation
chanmber to the values cited in claim1l of the patent under

appeal .

1488.D Y



. 10 - T 0101/ 95

Beyond ot her differences such as a pre-vaporisation step,
the board notes that the pressure val ues disclosed in (3)
are considerably higher than both the initial and final
pressure according to claim1 under consideration, and that
t he docunent gives no hint why the conditions disclosed

t herein should be changed in order to achi eve any

i nprovenent. On the contrary, bearing in mnd the nature of
the sterilisation nmethod described in (3), which inplies
the introduction of the sterilant as a vapour and the
subsequent condensation of the vapour to forma liquid film
on the articles to be sterilised, the skilled reader would
never consider it advantageous to decrease the pressure in
t he chanber bel ow the reported val ues, since an increase in
vacuum woul d certainly retard or even prevent the vapour
from condensing and finally performng its sporicidal

activity.

In consideration of the specific nethod disclosed in (3),
which is substantially different fromthe process accordi ng
to docunent (2), the board is also of the opinion that the
skilled person could not find anything in (3) to suggest
nmodi fyi ng the process according to (2) so as to reproduce

the conditions stated in claim1l of the opposed patent.
Therefore, this docunent, when taken alone or in

conbination with (2), does not neke the present invention

obvi ous.

1488.D Y A
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In addition to the argunments already considered in the
precedi ng paragraphs, the respondent expressed the opinion
that the high sterilisation activity of hydrogen peroxide
at a pressure below 1.0 torr was predictable for the
skilled person, since the partial vapour pressure of a

hi ghly concentrated solution of hydrogen peroxi de does tend
to be 1.0 torr. As seen above, such a highly concentrated
solution is obtained upon injection into the chanber of the
comercial HO solution (30%, and results fromthe qui cker
evaporation of water conpared with the evaporation of the
hydr ogen per oxi de.

The board recogni ses that the evident, dramatic increase in
the sterilisation activity of HO, obtai ned when operating
at the clained conditions cannot, in itself and
automatically, endow the clainmed process with inventive
merit. If, in fact, the prior art had suggested to the
skilled person a decrease of the sterilisation pressure
below 1.0 torr (or 15 torr as final pressure), the

achi evenent of an unpredictably higher effect obtained
whi l e reducing this suggestion to practice would be
regarded as an additional effect (bonus effect) obtained

automatically w thout exerting an inventive effort.

However, as seen in the precedi ng paragraphs, none of the
prior art docunents, taken alone or in conbination,
suggests decreasing the pressure in order, at least, to
approach the cl ainmed values. Therefore the inventive step
I nvolved in the process of claim1l is recognised,

regardl ess of the |level of the sterilisation effect

achi eved by the process.

In conclusion the clainmed subject-matter involves an

1488.D Y
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside

2. The patent is naintained unanended.

The Regi strar: The Chair man:

P. Martorana U. Oswal d
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