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Summary of Facts and Subni ssions

0556.D

The appel |l ant (=patent proprietor) |odged an appea
agai nst the decision of the opposition division
revoki ng the European patent nunber 0 307 940
(application nunber 88 115 207.8). The priority date
clainmed for the patent is 17 Septenber 1987. The
foll ow ng docunents are included in the appea

pr oceedi ngs:

D1: Sci ence, vol. 235, No. 4795, 20 March 1987,
pp. 1517-1520, Ashkin et al.

El. Laser in Medical Science, vol. 1, 1986, pp. 47-66,
Boul noi s.

E3: Nature, vol. 330, No. 6150, pp. 769-771,
24 Decenber 1987, Ashkin et al

D4: Nature, vol. 368, pp. 667-669, 14 April 1994
Schit ze et al.

In the decision under appeal, the opposition division
consi dered the subject matter of independent claim1l as
granted to lack an inventive step. The opposition

di vision held that the subject matter of claim1l
differs fromthe disclosure of docunent D1 only in that
the wavel ength of the optical trap generating |laser is
inthe range 0,8 to 1,8 um and that this feature does
not involve an inventive step on the basis of the
suggesti on of docunment D1 that the optical danmage of

bi ol ogi cal particles confined in the optical trap may
be avoi ded by using other |aser wavel engths. The choice
of | aser wavel ength in the clai ned wavel ength range was
arrived at by normal experinentation rather than being
based on an inventive step. Furthernore, a drop in
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absorption of biological material nmade up nostly of

wat er at near infrared wavel ength was known from ot her
docunents (one docunent nentioned in this context was
docunment E1). Thus the subject matter of claim1l did
not involve an inventive step in view of the problem
and sol uti on suggested in docunent D1 and conbi ned with
t he docunent EI1.

The appel |l ant requested setting aside of the decision
and oral proceedings. The respondent (opponent)
requested the board to dism ss the appeal.

According to the statenent setting out the grounds for
appeal, none of the docunents of the prior art teaches
an optical trap operating with the particular infrared
| aser wavel ength range of claim1l together with the
nondestructive confining capability of the optical trap
for biological particles. The 0.5145 nm green argon

| aser of the optical trap reported in docunent D1
conpletely or partially destroyed the trapped

bi ol ogi cal particles. As both high power (100 nW or
nore) and | ow power (10 to 20 nW caused damage, the
hi gh laser intensity was not the cause of the
destruction of the biological particles. Docunent D1
does disclose that "it m ght be advantageous to use

ot her wavel engths" to avoi d damage caused by the green
argon | aser; however, no information is given as to the
wavel engths to be used nor as to the search direction
for a possibly appropriate wavel ength for the
nondestructive optical trapping of biologica

particles.

Furthernore, the fact that no one canme forward with a
di fferent wavel ength to those suggested in docunent D1
by the inventors of the patent in the period between
the publication of docunent D1 in late March 1987 in
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the prestigious Science and the publication of docunent
E3 on 24 Decenber 1987, after the priority date of the
patent and also by the inventors of the patent and
reporting the use of a |aser wavel ength of 1060 nm for
nondestructively trapping biological particles, clearly
shows that it was not obvious at that tinme to find a
non- damegi ng | aser wavel ength for optically trapping

bi ol ogi cal particles. The authors of docunent D4,
published after the priority date of the patent, gave
with reference to docunent D3 no | ess than high praise
to the work of the inventors.

Docunent E1 di scloses the effects of the

phot obi ol ogi cal interaction of |laser radiation with
living tissue, and not with biological particles. In
addition, this interaction can be photocheni cal,
thermal , photoabl ati ve and el ectronmechani cal, and the
associ ated effects are reported in the docunent as
bei ng damagi ng and destructive for the living tissue.
Even though the docunment refers to a therapeutic

wi ndow, the docunent is only directed to the danagi ng
effects of the exposure of living tissue to |aser

radi ation. In addition, since docunent El1 does not
relate to optical traps at all and invol ves biol ogica
matt er under goi ng change or the damage of biol ogica
ti ssue as opposed to nondestructive uses of biologica
particles as clainmed in the patent, a solution to the
non- damagi ng | aser wavel ength problem fornul ated in
docunent D1 can only be seen wi th hindsight.

The affidavit dated 3 May 1989 and its annexes indicate
that the inventors of the patent searched for
nondestructi ve wavel engths away fromthe 0.5145 nmmin
both directions, testing different |aser wavel engths
and different types of bacteria and viruses and
scrutinizing the correspondi ng damagi ng and trappi ng
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characteristics, and that the significant nove took
place, with a | aser wavel ength of 1.06 nm an increase
of 100% over the wavel ength val ue di scl osed in docunent
D1. It therefore took a significant effort to reach
success.

The respondent referred to the detail ed argunents set
forth in the grounds of opposition. Docunent D1 gives a
clear indication to search for other non-danmagi ng

wavel engt h ranges, independently of any ot her
consideration relative to the influence of the | aser
intensity on the damagi ng effects of the biologica
particles. The use of wavel ength val ues within the near
infrared to avoid optical damage of biol ogica
particles confined in the optical trap is obvious in

vi ew of the disclosure of docunent E1 as reasoned by

t he opposition division.

Oral proceedi ngs were appointed on 21 January 2002,
consequent to the auxiliary request of the appellant.
In an annex to the summons to oral proceedings, the
board infornmed the parties that it was intended, if
possible, to resolve all outstanding issues enabling a
decision to be taken at the end of the ora

proceedi ngs. If further subm ssions were to be filed,
this should be done pronptly (at |east one nonth before
the oral proceedings). The board further infornmed the
parties that |ate subm ssions of any description from
either side, especially if so conplex as to del ay
unduly or prevent resolution of the case at the ora
proceedi ngs, ran the risk of not being taken into
consi deration by the board. The board queried the
applicability of a teaching in docunment D1 concerning
ultraviol et absorption to bacteria and observed that
claim3 did not quantify any wavel ength range.



0556.D

- 5 - T 0005/ 98

In a letter dated 19 Decenber 2001, the respondent

i nformed the board of the intended attendance of Frau
Dr Karin Schutze und Herr Rai mund Schitze and requested
their participation in the proceedings.

Late Filings

In a letter dated 9 January 2002 (i.e. after one nonth
before the date set for oral proceedings), the
appellant filed an affidavit (=late filing 1).

In a letter dated 11 January 2002 (=late filing 2), the
appel l ant infornmed the board that it was intended that
two acconpanyi ng persons, M Ashkin, an inventor, and
M MCabe woul d participate in the oral proceedings.

In a letter dated 15 January 2002 (=late filing 3), the
appel lant filed a further affidavit.

In a letter dated 17 January 2002 (=late filing 4), the
appel lant filed three auxiliary requests for
consi deration at the oral proceedings.

During the oral proceedings, the appellant initially
request ed mai ntenance of the patent on the basis of the
mai n request (clains as granted) or alternatively on
the basis of auxiliary requests 1 to 3 (late filing 4).

Adm ssibility of late filings

The appel | ant requested adm ssion of the late filings
in the discretion of the board because the appell ant
had no chance to recover the case should it be | ost

bef ore the board, whereas the respondent in the reverse
situation had the possibility of a nullity action. M
McCabe is an enpl oyee of the appellant and M Ashki n,
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as inventor, could rmake a special contribution in
relation to background know edge.

The respondent requested that the board refuse to adm't
anything filed after the date of one nonth in advance
of the oral proceedings as set by the board in the
comruni cati on acconpanyi ng the summons. This was
necessary fromthe point of view of fair treatnent of
the parties. Further filings could have been nmade while
the case had been dormant before issue of the summons
to oral proceedi ngs. Wen the case agai n becane
"current” on issue of the summons, the respondent had,
despite the conm tnents of the persons involved, been
able to prepare the case in good tine.

The board took the line that it would, inits

di scretion, admt the second auxiliary request. Wile
t he persons acconpanying the representative of the
appellant (late filing 2) were not permtted by the
board to make presentations during the ora

proceedi ngs, the board neverthel ess offered and the
representative of the appellant took tine to consult

Wi th them about the issues under discussion during the
presentation of the case of the appellant.

Novelty and inventive step

The appel | ant underlined that no wavel ength ot her than
0.5145 mm and especially no infrared wavel ength was
menti oned in docunent Dl1. Moreover, it was stressed
that claim1l of the patent in dispute requires a non-
destructive confinenment. This neans that particle
nmotility is preserved and reproductivity of the
particles is maintained. Wile optical damage was not
seen in the case of viruses, neither the viability of
the viruses nor the reproductivity of the bacteria was



0556.D

- 7 - T 0005/ 98

checked according to the disclosure of docunent D1, so
t hat non-destructive confinenent is not disclosed.

Mor eover, the specialists in the field had not reacted
to docunent D1 but only to subsequent docunent D3. The
skilled person had sinply put the disclosure of
docunent D1 asi de.

The respondent argued during the oral proceedings that
the patent in dispute concerned no nore than a

wavel ength sel ection. Docunent D1 showed that reduction
of energy is the inportant criterion in avoi di ng damage
and characteristic of a |onger wavel ength. Moreover
Figure 2 of docunment E1 denonstrates that water
absorption in the near infrared is several orders of
magni tude less that in the far infrared, being thus for
practical purposes negligible and consequently
avai | abl e for biological applications.

Presentati on made by Frau Schitze (technical expert)

The scientific inportance of the work of M Ashkin in
the field of laser traps and the realisation that

bi ol ogi cal particles could be trapped was fully
recogni sed. However, what was being considered in the
present case was sinply the choice of a particul ar

| aser wavel ength range, which was not difficult for the
specialist in the bionedical field as the wavel ength
dependent interaction between | asers and biol ogi ca
matter was at that tine well known. In particular, it
was well known that ultraviolet radiation was too hard
and that far infrared had too great a heating effect.
It is known to the specialist that differing products
generated accordi ng to biol ogical nechani sns of
different cells lead to the cells concerned being
damaged by differing | aser wavel engths. Were water
contai ning biological particles are in a water
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envi ronnent, the skilled person also knew both that an
I ncrease of tenperature around 1°C can be tolerated and
that heat energy generated is readily transported away
by the surroundi ng medium The skilled person was
therefore able to live, for exanple, with the water
absorption of a YAG |aser. Thus, the wavel ength chosen
results froman appropriate conprom se for the

bi ol ogi cal particle concerned.

Fi nal requests of the parties

The appel |l ant requested the board to maintain the
patent based on his main or sole auxiliary request, the
|atter being identical to the hitherto second auxiliary
request. The respondent naintai ned the request for

di sm ssal of the appeal.

Caim1l according to both the main and auxiliary
request of the appellant is worded as fol |l ows:

Mai n request

1. Apparatus for generating a single-beam gradient
force optical trap of particles, said apparatus
conprising a | aser for generating a light beamat a
predet erm ned wavel ength and neans for focusing said
light beamw th sufficient convergence to form said
optical trap in a predeterm ned region, said apparatus
characterized in that

sai d predeterm ned wavel ength is substantially included
in the infrared range of wavel engt hs between 0.8 nm and
1.8 mminclusively, so that said trap non-destructively
confines at | east one biological particle.

The wordi ng of independent claim3 is not given for the
reason given in point 4.6 bel ow
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Auxi | i ary request

Claim1 of the auxiliary request is worded identically
with that of the main request (as was al so the case for
the auxiliary requests filed in advance of the ora
proceedi ngs but not pursued by the appellant). As with
the main request, the wording of independent claim3 is
not given since, for the reason given in point 5 bel ow,
it is not dealt with in the present deci sion.

At the end of the oral proceedings, the board gave its
deci si on.

Reasons for the Deci sion

0556.D

The appeal conplies with the provisions nentioned in
Rul e 65(1) EPC and is therefore adm ssi bl e.

Adm ssibility of late filings (Article 114(2) EPC)

The board does not consider the effect of any for the
appel | ant negative decision as a justification for
failing to file subm ssions in good tine because, were
this a persuasive reason, a patentee could always file
late, so that in the interests of equal treatnent of
the parties, late filings would al ways have to be

adm tted, which would anount to an intol erable
situation. Accordingly, the argunent of the appell ant
during the oral proceedings and relating to

adm ssibility of the late filings failed to persuade
the board to use favourably its discretion in a bl anket
way. Neverthel ess, the board fornmed the view that the
second of the auxiliary requests, as it was concerned
wWith the specific wavel ength range nentioned by the
board in the summons, could be adnmtted as response
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t her et o.

The first and third auxiliary requests include a
feature relating to grabbing first and second portions
of one of the biological particles, so that not only
fresh issue of novelty and inventive step but al so new
and conplex issues relating to clarity and support of

t he anmendnents were rai sed just before the ora

proceedi ngs. In the case of the affidavits, the board
did not consider thema response to its doubts about
applicability of the teaching in docunent Dl concerning
ultravi ol et absorption to bacteria, as this subject
matter is not nentioned therein. In these cases, the
board accordingly resolved the risk of the late
subm ssi ons not being taken into account as nentioned

i n the conmuni cati on acconpanyi ng the summons to the

di sadvant age of the appell ant.

The request for participation of the persons
acconmpanyi ng the representative of the appell ant
amounts to a request within the neani ng of

point 2(b)(iii) of the head note of decision G4/95 of
the Enl arged Board of Appeal because it was not made in
good tinme and the opposing party di sagreed to the
maki ng of subm ssions. Accordingly, such presentations
were not permtted.

Mai n request

Novel ty

Docunent D1 relates to optical trapping and
mani pul ati on of viruses and bacteria by |aser radiation
pressure. According to the mddle colum on page 1517
of docunent D1, a single beam gradient trap consists of
a single strongly focussed Gaussi an | aser beam having a
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Gaussi an transverse intensity profile. Basic scattering
forces and gradi ent force conponents of radiation
pressure are configured to give a point of stable
equilibrium|ocated close to the beam focus. Particles
are confined transverse to the beamaxis by the radia
conponent and stability in the axial direction is

achi eved by strong beam focussi ng such that an axia
gradi ent force conponent pointing towards the beam
focus dom nates over scattering forces trying to push
the particles out of the trap. An argon | aser

(0.5145 mm) is showin Figure 1 as used for trapping

t obacco nosaic viruses (TMV). A conclusion drawn in the
right hand columm of page 235 is that it is possible to
trap viral material w thout any gross optical damage.
The viability of the virus after trapping was not

exam ned. It is stated that for virus particles, the
fact that the strong optical absorptions are in the
ultraviolet, probably contributes to their optica
stability in the visible Iight range.

In experinents, the appearance of strange new particles
was noticed in diluted sanples that had been kept
around for several days. They were apparently self
propell ed and their nunbers increased rapidly as tine
went by. Under exam nation by an optical m croscope,
they were identified as rod-like notile bacteri a.
According to the m ddl e colum of page 1519, it was
possible to trap one of the bacteria. To help capture
the bacteria the | aser power was set at ~50 MW Once
the bacteriumwas captured the power was quickly

| owered to ~5 mMWto reduce the possibility of optica
damage. The bacterium propelled itself around in the
trap. After ten mnutes the power was raised to 100 nW
whi ch was seen as sufficient to kill the bacterium
Free swinmm ng bacteria were captured and rel eased as
the trappi ng beam was bl ocked according to the top of
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the right colum on page 1519. According to the left
columm on page 1520, subsequent experinents were
perfornmed with E-coli bacteria, which are nmuch |ess
notile. These bacteria could be captured and
mani pul ated rapidly with powers as |low as a fraction of
a mlliwatt wth no apparent change in behaviour or
appearance. At powers of 100 mWor nore it was possible
to observe a shrinkage as the E-coli becane optically
damaged in a tinme of about 1 mnute. Wth yet another
sanple of highly notile bacteria a gradual loss in
notility in about a half-mnute was observed with
powers as low as 10 to 20 nW In all cases where

opti cal damage was observed with the green argon | aser
line (514.5 nm it m ght be advantageous to use other
wavel engt hs.

Havi ng regard to the disclosure of docunent D1, the
subject matter of claim1l is thus novel by virtue of
the recitation of a |ight beam at a predeterm ned

wavel engt h substantially included in the infrared range
of wavel engths between 0.8 nmand 1.8 mm i ncl usively.

I nventive step

The probl em addressed by the sel ection of wavel ength
range according to claim1l1 is avoi ding damage to
trapped biol ogi cal particles.

Docunment D1 di scloses that in all cases where optica
damage was observed, it m ght be advantageous to use
ot her | aser wavelengths. It is obvious to the skilled
person in view of the different bacteria disclosed in
docunent D1 and their differing behaviour that the
teaching relating to all cases cannot exhaust itself
with trying for exanple just one different wavel ength,
but that other wavel engths shoul d be enpl oyed as
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appropriate on a trial and error basis and according to
whi ch biological particles are tested for the purpose
of avoiding optical danage. Dependent upon the

bi ol ogi cal particle concerned, use of near infrared as
a non-damagi ng wavel ength follows fromthis trial and
error procedure |eading in an obvious way to the
subject matter of claim1, which is thus not consi dered
to involve an inventive step

Wil e proceeding on the trial and error basis nentioned
in point 4.1 obviously leads by itself to the near
infrared, a second approach is to call on the know edge
of the skilled person in the bionedical field in
relation to choosing a wavel ength to neet the
constraint that in all cases where optical damge was
observed, it m ght be advantageous to use other |aser
wavel engt hs. This skilled person knew that ultraviolet
radiation is too hard and that far infrared causes too
much heating because | aser absorption at different

wavel engths for biological matter and al so for water
had al ready been studi ed. An exanple of results of such
studies is given in Figure 2 of docunent D2, from which
it can be seen for exanple that the biomatter
absorption generally decreases with increasing

wavel ength in the permssible region. Wiile it is true
that the figure shows water absorbs near infrared
radiation, it is also true that the value on the

| ogarithm c scale for exanple for a near infrared YAG

| aser is around 10! conpared w th between 10? and 103
further into the infrared (2-3 mm. In the view of the
board and as confirnmed by the technical expert of the
respondent, the skilled person considers such snal

wat er absorption levels to lead only to heat generation
well within the tolerance of the biological particles
containing water and in a water environnment. Thus while
an optimal solution would be no absorption fromeither
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the biomatter or the water, the real world situation is
that a conprom se between the water and bi omatter
absorptions is nade in a range extending into the near
infrared. The board therefore reached the concl usion
that a person skilled in the field of bionedicine
follow ng the second approach short circuits the tria
and error procedure and reaches even nore quickly the
obvi ous subject matter of claim1l.

The main |line of argunent of the appellant in support
of inventive step is anecdotal and relies on explaining
how t he i nfrared wavel ength was actually reached, and,
in particular, that wavel engths other than the near
infrared were tried first. This line of argunent does
not persuade the board as it involves doing no nore
than what is foreshadowed in docunent D1 and thus
amounts to an illustration of the trial and error
approach outlined in point 4.1 above. Moreover, even
accepting that the trial and error procedure took
around nine nonths, i.e. the tinme period between the
publ i cation docunents D1 and D3, before reaching
success, this period is in the view of the board

typi cal and not so excessive as to bolster up the

i nventive step of the procedure. This viewis

rei nforced by no period shortening bionedi cal know edge
as nentioned in point 4.2 being taken into account.

The appel |l ant al so argued that the skilled person woul d
have put docunent Dl to one side. This argunment relies
on the prem se that a non-destructive confinenent, in
the sense of the not specifically clained feature of
preserving notility and reproductivity of the trapped
particles, is not provided according to the teaching of
docunent D1. Wiile it is true that higher |aser powers
damage or kill bacteria as is explained for exanple in
the bottomthird of the mddle colum on page 1519



4.5

0556.D

- 15 - T 0005/ 98

(rod-1ike bacteriunm) or the mddle of the |left colum
on page 1520 (E-coli), the approach of the appell ant
inplies that conplete or partial destruction of
bacteria at all power levels is believed inevitable by
the skilled person. However, since at |ow | aser powers,
docunent Dl teaches the E-coli bacteria can be captured
and mani pul ated rapidly (at a power of a fraction of a
mlliwatt) wth no apparent change in behaviour or
appearance, a rod-like notile bacteriumpropels itself
around in the trap (at a power of ~5 nW) and free

sw nm ng bacteria can be trapped and rel eased, the
board considers it obvious that a nondestructive trap
was i ndeed provided in these cases and the approach of
the appellant in error. The board therefore does not
accept the prem se of the appellant and does not

consi der docunent D1 woul d have been put on one side.

Anot her |ine of argunent of the appellant in support of
inventive step is that a near infrared wavelength is
not specifically given in docunment D1. This argunent

m sses the point as it is directed to novelty and not

I nventive step. The chal | enge of the appell ant agai nst
the pertinence of docunent E1 because of pertaining to
| aser treatnent and not nentioning optical traps al so
fails to convince the board, because Figure 2 of
docunent El1 in the present context is illustrative only
of the general know edge of the skilled person
pertaining to laser interactions with water and sone

bi ol ogi cal substances and shows sone known results. The
board observes that the skilled person is not bound by
the treatnent nentioned in docunent E1 to understandi ng
fromFigure 2 in the light of his general know edge
that | aser radiation can only destroy, especially as it
was known from docunent D1 that this is not the case
for the bacteria nentioned in point 4.4 above. The
board does not consider argunents relating to post
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publ i shed docunent D3 as relevant to inventive step and
remarks in particular that it sees no contradiction

bet ween describing optical tweezers as revolutionary in
the third paragraph of the Ileft colum on page 667 of
post published docunent D4, while not recognising any

i nvention in per se selection of infrared for exanple
as nentioned 10-13 lines later in the sane paragraph.

4.6 Since the main request contains a claim(claim1) which
is not allowable since its subject matter is considered
to lack an inventive step within the neani ng of
Article 56 EPC, the request is unsuccessful for this
reason and consideration of the other clains in the
request i s thus unnecessary.

Auxi liary request
5. Since this request contains a claim1 identical to that

of the main request, the auxiliary request is not
successful for a correspondi ng reason.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Martorana E. Turrini
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