Decont am nati on nethod and systeminplenenting it SThe present invention
concerns the mcrobiological decontam nation of enclosures. It is
known that it is inportant to be able to decontam nate encl osures in order
to inactivate the mcroorgani sns that they may contain. This is in
particul ar of the utnost inportance for enclosures of 10 m crobi ol ogical
anal ysi s machi nes whi ch nust be able to be decontam nated very regularly in
order to avoid any risk of contam nation of the supports to analyze by

m croorgani sns that nmay possibly be present in the analysis enclosure (risk

of detection o [ Li:ves [ 1.0 I f nam nati on
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order for it to act and inactivate the gerns that may possibly be present
then to evacuate the biocidal agent. The invention concerns
providing a nethod of the sane type that is both convenient and sinple to
inplenent. To that end it provides a nmethod of m crobiol ogi cal o

decont afi nation 20hefpresasicinvaetien sppeenadgharmisrbielogical Heeontaaunatian a
support to ?'éﬁl:%zsﬁr nd a conveyor conprising a shuttle for noving said
support wi thiTh“Sard encl osure in order for it to be treated by successive

treat nent stationsltdé keave thacihisienpaetamt &e berdbteth dacdriiamindte eprlsusss t he
steps of: _obtaining a container adapted to be received on said shuttle and
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10 mic}obiological analysis machines which must be able to be decontaminated
very regularly in order to avoid any risk of contamination of the supports to
analyze by microorganisms that may possibly be present in the analysis
enclosure (risk of detection of false positives).
Traditionally a method of decontamination consists of spreading a
15 biocidal agent in the zone to decontaminate in order for it to act and inactivate
the germs that may possibly be present then to evacuate the biocidal agent.
The invention concerns providing a method of the same type that is
both convenient and simple to implement.
To that end it provides a method of microbiological decontamination
20 of a machine comprising an enclosure for treating a support to analyze and a
conveyor comprising a shuttle for moving said support within said enclosure in
order for it to be treated by successive treatment stations of said machine,
characterized in that it comprises the steps of:
- obtaining a container adapted to be received on said shuttle and to
25  diffuse biocidal agent in said enclosure;
- placing said container on said shuttle;
- moving said shuttle within said enclosure between said stations;
and
- evacuating said agent.
30 In the method according to the invention and by virtue of the use of

the conveyor, it is thus possible to have the biocidal agent spread efficiently in



30l n the nmethod according to the invention and by virtue of the use of the
conveyor, it is thus possible to have the biocidal agent spread efficiently
in 2 all the regions of the enclosure, the biocidal agent being diffused
in the whole space by virtue of the novenent of the shuttle in the

encl osure. The nethod according to the invention thus nmakes it
possible to efficiently dispense with all particular neans for enabling

efficient 5 decontan nation such as the addition of inl ethgi_ pes for the
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hormbgenous fsg%\f:é‘bz/fs\ﬁ’r‘ﬂf%éf fh@%o@&ﬁ@bt Bﬂhb%uﬁ%ﬂngtﬁgreenclosure. According 1o

preferred atur reasons of sinplici conveni ence for both
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di ffusing the biocidal agent is thus taken advantage of, this making it

possi bl e i separd ileadtians o theaesclasung im drdactd enswka hbmogenhuosidifisimwel er
havi ng to re-di nensi According to still other features

n it
preferred ft%?t_qgf?@téréﬁ@ ?ré%%%lﬁg' as those set forth above, the nethod
conprises, prior t@acebriing e Prefrad Maafines GONtrabBefis 08f ssn@lisiiutdie, the
step of selecting, as said container, a support that is identical to those
i ntended t Gop¥eRIRALY Z@dbothomeautasiurer ard sigppthe sieri ef Blecing said rpatriner
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that it islédationmen saidcbathy i reccides Qipporsieeandlyge.cont ai ner. According to
still other preferred features, the nethod conprises the 25 step of
sel ecting, as sai d I€6NPE3RN PEOVRA 8D dhe shuliia tah reqeivigud tSURPPE IR Pigeed t o
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According to still other features preferred for the same reasons as
those set forth above, the method comprises, prior to the step of placing said
container on said shuttle, the step of selecting, as said container, a support that
is identical to those intended to be analyzed.

20 The use of a support initially intended for analysis thus makes it
possible to take advantage of supports that already exist to transform them into
containers diffusing the biocidal agent such that it is thus not necessary to
design a specific container.

According to still other preferred features, the method comprises the

25  step of selecting, as said conveyor, a conveyor of which the shuttle is adapted
to receive a support comprising a membrane and a tubular body surrounding
said membrane.

The membrane is particularly well-adapted since on account of its
absorbent capacities it is perfectly capable of absorbing a liquid which may be a

30 precursor agent of the diffused biocidal agent.

According to still other preferred features, the method comprises,

prior to the step of placing said container on said shuttle, the step of depositing



According to still other preferred features, the method conprises, prior to
the step of placing said container on said shuttle, the step of depositing
3 in said container a precursor agent of the biocidal agent and, between
the step of placing said container on sai d shuttle and the step of noving
said shuttle within said encl osure between said stations, the step of
activating said precursor agent. 5According to still other preferred

features, said step of activating said {)rec_ur_sor agent is inplenented by a
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peroxide in |liquid phase as said precursor agent. 15According to a second
aspect t he presursoi agentlis inplensated by asstep @hheatingrisaidatrieolitsgr egentanal ysi s of
a support appropriate for,.the inplenentation of the t ho set forth
Sbover char act or 1 zdi ReTtra Sep Bof iR a Ranke TrREm el Ry b ld 1 use
a bioci dal spgfM -sonfetifBed diegihally rpreseiti @nodealn anathines &P PRHosmNgord
treatment 20 encl osure adapted to receive a said support, at |east two
stations f@&xampdathalysissafdhe mypmorganismensesibthat dripnos naeessashin pravidedapt ed
to recejve - sai i i i.d container
pei ng adap iy ¥R ch MR HhootMEbdR Rafvele it PlecEsr 28KF, O
evacuating sai d bi @ecdalinggestill othec prafemngd featlies: ures that are preferred

for reasons of si mgl Itr?el %gat?nngdithSea(%i%gvb%/nrinﬁ:rr]gv(\a/af/eosr; al?%t/ohr manuf act ure and use:

- the method comprises the step of selecting hydrogen peroxide in
liquid phase as said precursor agent.

15 According to a second aspect the invention also concerns a system
for microbiological analysis of a support appropriate for the implementation of
the method as set forth above, characterized in that it comprises:

- a container adapted to diffuse a biocidal agent.

- a machine for microbiological analysis comprising a treatment

20 enclosure adapted to receive a said support, at least two stations for treating
said support, a conveyor comprising a shuttle adapted to receive and to move
said support between said stations, said container being adapted to be received
on said shuttle, as well as means for evacuating said biocidal agent.

According to features that are preferred for reasons of simplicity and

25  convenience for both manufacture and use:

- The system also comprises a precursor agent of said biocidal
agent to deposit on said container and to activate to diffuse said biocidal agent,
said machine also comprising means for activating said precursor agent;

- said activating means comprise a station for heating said

30 container; and/or

- the heating station comprises a microwave cavity and a

magnetron.



The system al so conprises a precursor agent of said biocidal agent to
deposit on said container and to activate to diffuse said biocidal agent,
sai d nmachi ne al so conprising nmeans for activating said precursor agent;
said activating neans conprise a station for heating said 30container;

and/ or the heating station conprises a mcrowave cavity and a
magnetron. 4 The features and advantages of the invention wll
appear fromthe foll ow ng descrijption, given by way of preferred but
non-1imting exanpll&e Wep et advanteges 1 the doupian Wl apasamiem Kenhi ch:

non- 1 1 ¢ wellrep e _ Wy apagringar ine
> D' & vi o BRRDIRSEbIR, (Y o] PeF O TRPET <1 RN b TLRI B ke o P ©

machi ne i s referemaptoetherdoedmpanying drawingds iguwteiclB: i s a perspecti ve-section
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t

shuttle of a conveyof ‘Bt e{IHE RRIsPRE!Ve view in accordancevyth heAnyentionyj ey
simlarsto Figure 3 PiHyrkak@NaOfed SRAEF 89 FRABE Ut iROHVEY 8% brotkbfve

section plane of Figure 3, corresponding to a nedian plane of Symetry of a
m cronwave cavert §f e nmachinadhnelerepresented; Figures 5, 6 and 7 are

respectively two vie inperspective taken fromt ifferent_angles and a
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noves, a pneunmatic circuit associated with that conveyor duct and, from
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taken in psyapestty vea seictowsiveadanity of thedizeghirg; ane of symmetry of the duct
and 20 respectively illustrating_the shuttle a position for receiving the
filter unit to anaryF&U4iRere6iandf GrefeePactivaiviive \ewaun Perspestiva akaie
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device received in a rece e for receiving t spraying station, in a

measuri ng most of dre machimecinm isolatisnsint whichdhersterttleatrphspatmyta pltereuniofo t he

um naqge ré%% yuzrei rr}] Vgg’agi gﬁéurﬁgt?c ic:llnrc:&t haes%%icigged with that conveyor duct and,
from left to right in Figure 5, a spraying station on that unit, a station for
measuring the luminance emitted by that unit and a station for heating that unit;

- Figures 8 to 11 are four views similar to Figure 6 but taken in
perspective-section along a median plane of symmetry of the duct and

20 respectively illustrating the shuttle a position for receiving the filter unit to
analyze where it projects from the conduit by a passage window, in a spraying
position in which it is situated under a spraying device received in a receptacle
for receiving the spraying station, in a measuring position in which it is situated
under a photomultiplier of the luminance measuring station, and in a heating

25  position in which it is situated in the microwave cavity of the heating station.

- Figure 12 is a similar view to Figure 10 but in a position in which
the members for protection against the light of the measuring station have been
moved to isolate the filter unit from the light;

- Figures 13 and 14 are two partial enlarged views of the spraying

30  station illustrating an actuator of the spraying device represented respectively in
a position in which the arms of the actuator are away from the device and in a

position in which those arms are in contact with the device;



25position in which it is situated in the mcrowave cavity of the heating
station. Figure 12 is a simlar viewto Figure 10 but in a
position in which the nmenbers for protection against the |light of the
measuring station have been noved to isalate the filter unit fromthe

l'i ght; Figures 13 and 14 are two partial enlarged views of the
spraying 30 station illustrating an actuator of the spraying device

represented respectively in a position. in which the arns of the actuator
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17 is a si PP/ ew to Figure 13 but representing the device and the
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Figures 21 and 22 are both diagranmatic views of the m crowave cavity
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cavity; gure s a a representation in section of
that cavity along th€igqurar®® X4 pérspactiveatied ofihé&ingaohinefromntthel didieisihickt i ng
the anplitude of an electromagpetic field in the case of a resonating

regi me of $PRROLIREVIARGSONETFIdYEeEp in the nicrowave cavity; and 20-
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commands amdvity respectwkelyc Hlustratieg éhe gositadrathat the filter unit occupies in the
15  cavity on heating and the distribution of the lines of current of that cavity;

- Figure 23 is a diagrammatic representation in section of that cavity
along the plane XXIII indicated in Figure 21 and illustrating the amplitude of an
electromagnetic field in the case of a resonating regime of stationary waves
setting up in the microwave cavity; and

20 - Figure 24 is a diagrammatic representation of a logic control unit
which that machine comprises and different elements of the machine that it
commands and/or from which it receives data.

The machine 1 illustrated in Figures 1 to 12 comprises a spraying
station 2, a station for measuring luminescence 3 and a heating station 4

25 disposed one after the other and a conveyor duct 5 for a filter unit 6 to pass the
unit from one station to the other.

The machine 1 also comprises a conveyor 10 (Figure 15) for that unit
in the duct, a pneumatic circuit 11 (Figure 6) associated with that duct, a logic
control unit 12 (Figure 24), a user interface 13 and a casing 14 protecting all of

30 these items (Figure 1).
The casing 14 in Figure 1 has three removable access doors 15, 16

and 17 and an obturation cover 18 of the conveyor duct.



The machine 1 illustrated in Figures 1 to 12 conprises a spraying station
2, a station for neasuring |um nescence 3 and a heating station 4

25di sposed one after the other and a conveyor duct 5 for a filter unit 6 to
pass the unit fromone station to the other. The machine 1 al so
conprises a conveyor 10 (Figure 15) for that unit in the duct, a pneumatic
circuit 11 (Figure 6) associated with that duct, a logic control unit 12

(Figure 24), a user interface 13 and a casin%_14 protecting all of 30these
items (Figure 1). In the |IIustrat$ﬁeeX@ggqlggthls4rqaﬁ ﬁegﬁrpéowdﬁ%ortaneévéz%ﬂﬁ%b| e
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a liquid or a gas through the nenbrane or else by contacting a solid w
t hat menbr amembrane or else bylentantvgysoliOwih thatenembranee i |l ustrated in

Bonveyor duct 5 as 1B o S0 BEmeR RS e T SR TBSweE. Telomhe
shuttl e 30.andr o8 icBRfprisesr£erie 30, frhbi&dblgnh thé ddnsegorclidtad agawainds &
circular aperture 32 as well as an annul ar groove 33 surroundi ng that

aperture af@nveyaimesnaniseall o1 thggswétie.t he 1ight is received.
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37 at each end of the€ duc ot or to turn eel' s 1ban ve

t he novenewrircofar tdpertosd B2 andell B8 ahahhllar groove 33 surrbuediiguthiat @pdAures
attached by its edges to the belts 36 and is thus rendered nobile between a
recei vi ng %@i'f‘i"gﬁgl RiS§at e4 @painst g WNti®EeENAG | e projects fromthe duct

of the machine, a SPEAYLAGRPShICRBNH BA SoflorRidsUahé baldel, thesstPopyi ng
station, a nmeasuring positi‘on under the neasuring station
toothed wheels 37 at each end of the duct and a motor 38 to turn the wheels
15  and drive the movement of the belts and the shuttle.

The shuttle 30 is attached by its edges to the belts 36 and is thus
rendered mobile between a receiving position (Figure 8) in which the shuttle
projects from the duct of the machine, a spraying position (Figure 9) situated
under the spraying station, a measuring position under the measuring station

20  (Figure 10), and a heating position (Figure 11).

The duct 5 illustrated in Figure 5 is delimited by two plates 41 and 42
disposed parallel to each other and connected together by a rectangular flange
43 closing the duct around its whole periphery except at the end that can be
seen to the left in Figure 2 in which the latter has a window 40 by which passes

25  the shuttle to occupy its position for receiving a filter unit 6.

The cover 18 of the casing 14 obturates that window 40 when the
shuttle 30 is not in its receiving position by virtue of a spring (not visible) which
enables that cover 18 to close by elastic return action onto that window in the
absence of the shuttle.

30 The spraying station 2 illustrated in Figures 13 to 17 comprises a

base 45 fixed to the plate 41, a rotary cradle 46 adapted to receive a spraying



20( Figure 10), and a heating position (Figure 11). The duct 5
illustrated in Figure 5 is delimted by two plates 41 and 42 di sposed
parallel to each other and connected together by a rectangular flange 43
closing the duct around its whole periphery except at the end that can be
seen to the left in Figure 2 in which the latter has a wi ndow 40 by which
passes 25the shuttle to occupy its position for receiving a filter unit 6.
The cover 18 of the ca5| ng 14 obturates that wi ndow 40 when the shuttle 30
is not in id¥iGeedeidn RFYRIST t47orﬁ°’b9h@/t| Aevieeofa :PrQES*Pt'YF@ S(W(t)tA'&/I gig&lr@)zi/\/m ch
enables th t rn action onto that w ndow in
t he absenc%hg@aﬁﬁ{ng;tﬁﬁtcﬁ?@%%&%éaggﬁgﬁbﬁaéﬁ%t| on 2 illustrated in Figures
13 to 17 conpri ses TahebasellelZ6f b&m@rl‘ses tdwecprblwhg Fbl:eptaacﬂeat!f@ yeaiaat & 46
adapted to receiv r 47 for that device,

a protecti QU §|ﬂgr?ft5% %&gy@grﬁ °§§¥5rg ?ﬁ”gaf‘a E&Sﬂgﬁe and a barcode
reader 49. The”é%e?fa%‘ljé %24‘r§asc9”&55§§r§tla‘ﬂgrﬁﬁlﬁb?ﬁbé\%6rﬁ6ﬁ@@wg

received in a housing of the base 45, a notor Figure 3) and
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actuating hd@REr Gt BNas WehUERS stéppef MotBPBANFIgUrE 4 518N SPpelt 60 adapted

to rotationally move the moveable actuating arms. Each arm comprises a
15 central body 62 at the end of which is attached an actuating finger 63 which
comes to bear against the device.
The receptacle 52 is provided to receive a spraying device 7 chosen
from a plurality of spraying devices all of the same type.
In the example illustrated, such a device comprises an annulus 66, a
20  spraying bell 67, an absorbent pad 68 (Figure 8), a reservoir 71, a nozzle 72, a
pump 73 and an item of identification 74.
The pad 68 is disposed between the bell 67 and the annulus 66, the
pad having an opening 65 at its center.
The reservoir 71 communicates with the exterior through an air filter
25 69 forming a vent and a liquid filter 70 (in order to be able re-use the device by
refilling it with reagent by that filter)
The reservoir 71 has a bearing collar 75 and the bell 67 a bearing
collar 76.
In the example illustrated the reservoir 71 contains a reagent
30 revealing the presence of ATP by luminescence.
The pump 73 has an inlet aperture 77 issuing into the reservoir 71

and a delivery aperture 78 issuing into the nozzle 72 and is adapted to be



The receptacle 52 is provided to receive a spraying device 7 chosen froma
plurality of spraying devices all of the sane type. In the
exanple illustrated, such a device conprises an annulus 66, a 20spraying
bell 67, an absorbent pad 68 (Figure 8),o a reservoir 71, a nozzle 72, a
punp 73 and an itemof identification 74. The pad 68 is di sposed
between the bell 67 and the annulus 66, the pad having an opening 65 at its
center. The reservaoir 71 conmuni cates with the exterior through

an air fil teéFuaZ%dM W%‘iﬁréo'_{'/grﬂ_t aﬁﬁdhﬁ 'P‘P%?L'ﬁ* d % (figere 6) (”ﬂ‘?lV'B@ dewatds be
able re- us%ftcﬂeotﬁgrvibcogdgytor&wllﬁlglrnpg?ttgﬁg%%qhégggﬁrb%c}agt hat filter) The

reservoir as a bearing co the dearing collar 76
In the exanpl e il | Ubker a¢rmmdof entdisationi 74 THigooed dbnand t@agehers8@r seklal i ng

t he presence, of. ATP by | um nescgnce. The punp 73 has an in|et
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I ssui ngsi ntdkMysnozzle 72 and is adapted to be 8 actuated by the
reservolr 71 and the nozzle 72 (Figure 16) noving towards each other in
order to enmt fromlhearaderAPastdigpgsed ¢ adrtogieetwyned towards the rEservaiem of
identificat7i1on 74 (Figures 15 and 16) is here a self-adhesive | abel bonded
to the wall' 'of the reservoir 71 and beari ng barcode

The measuring station 3 illustrated in Figures 2 to 12 comprises a

photomultiplier 80, a base 81 and a base 82 on each side of the duct, an
10  obturating device 83 situated on the photomultiplier side and an obturating
device 84 situated on the opposite side from the photomultiplier.

The obturating device 83 has a cylindrical obturating collar 85
between the base 81 and the photomultiplier 80 as well as a mechanism 86 for
translational movement of that collar parallel to the photomultiplier comprising a

15  motor and a set of pulleys and belts to enable that movement.

The obturating device 84 comprises a piston 88 and a motor 89
adapted to impart translational movement to the piston. The piston comprises a
head 90, a shaft 91 and a foam disc 92 bonded to the piston head (Figure 3).

The heating station 4 illustrated in Figures 18 to 20 comprises a

20  microwave cavity 100 of parallelepiped general shape, a magnetron 101, and a
wave guide 102 connecting the cavity to the magnetron, as well as a device 109
for adjusting the resonant mode of the cavity.

The cavity 100 and the duct 5 form a treatment enclosure.

The heating station 4, for the proper operation of the magnetron 101

25 and as illustrated in Figure 20, comprises a high voltage transformer 103, a
circuit breaker 104, a series filter 105, a high voltage rectification circuit 106,
contactors 107 and a transformer 108 for heating the filament of the magnetron.

The cavity 100 comprises two members 110 and 111 that are
reflective of electromagnetic waves, an upper body 112 and a lower body 113

30 together delimiting a guide 119 of rectangular cross-section extending between

said reflective members, the guide 119 having two large internal surfaces 114



5mar ki ngs. The reader 49 is disposed so as to be turned towards the
reservoir 71 The nmeasuring station 3 illustrated in Figures 2 to
12 conprises a photonultiplier 80, a base 81 and a base 82 on each side of
the duct, an 10obturating device 83 situated on the photonultiplier side
and an obturating device 84 situated on the opposite side fromthe

phot orul ti plier. The obturating device 83 has a cylindrica

obturating collar 85 between the base 81 and the photonultiplier 80 as well
as a mecha@ém!88 alengtingntaraei des qfolhenerassoiectingt arditvar spatantenat o t he

phot omul t | %b%&eﬁ@fénﬂim é’ioﬁér[%@hqﬁ%ﬁ’dés %he?ro?&%é@ﬁca”d belts to

enabl e t hat nove e obturating device onprises a piston
88 and a notor 89 Addp¢ edniveyompactttheriateshalt swiede b dvasna windowel 1@ of on.

The piston conprises head, 90, a shaft_ 91 and a_.foam disc 92 bonded to the
pi st on hea(ﬁe?tgﬁgkllrsaéos e/ @gtp!aﬁﬁa%? Qfﬁ?”@?a}wai'? I?’bstr_at ed in Figures 18 to
20 conpkises a 20 TRESNRY 2 %‘étiéb!tiv]épgm@é) Ran&d B BRI RRY L BS[RgeSTRPe, @
magnetron 101, and a wave guide 102 connecting the cavity to the magnetron,
as wel | as (eespectivaly 1@9) fapd iadijxedttontyetiefectieomambarotid ¢espeetiveiwiliy) The

cavity 100 and .t he t 5 forma atment encl osure. The heating station
4, for theVbef85|@P98322a(f?5cﬂ?cgye|¥ﬂ23ﬁagnetron 101 25 and as illustrated in

Figure 20, conprisqpeardiiegtive/ ohdraggr tn ansffermed fAdig.a plaerprvlidebrwaker 104,
a series filter 105, a high voltage rectification circuit 106, contactors

107 and a tceaksf ma@nguaBopening S iegmendris iangheemered byhe phagjice tmatgrial

e BRI o Tehets 110 a0 L Lt e el et e o,
delimting a gui deAt1Beaduct esituateglibatwesrotise photanultipkéred0iargl tred veedty sai d
retlective JRmaels same 1V61 5% the fanges 130'and 137 IFesd latler Bre Slended by~
plates 127 disposed against the plates 40 and 41 of the duct in order to
minimize wave leakage.
15 In the reflective member 110 there is provided an aperture 130
around which is fixed a base 131 in which is received an infrared sensor 132
slightly inclined and pointed towards the center of that cavity.
The upper 112 and lower body 113 each have, at the side where
surface 115 is, a series of apertures 135 neighboring each other such that the
20 cavity 100 communicates with the moisture evacuation pipes of the pneumatic
circuit 11 without giving rise to too much wave leakage.
In the upper body 112 there is also formed an aperture 136, at the
side where surface 114 is.
The device 109 comprises an obstacle 137 of teflon of cylindrical
25 general shape passing through the upper body 112 by the aperture 136 as well
as a mechanism for translational movement 138 (provided with a motor and a
set of pulleys) transversely to surfaces 114 and 115 so as to be able to vary the
volume of teflon present within the cavity 100 by translational movement.
The magnetron 101 is provided to emit a traveling wave at a
30 frequency of 2.45 GHz guided via the wave guide 102 into the cavity, the wave

entering the cavity 100 through the iris 125.



9 and 115 along the large sides of the cross-section and two snmall internal
surfaces 116 and 117 along the small sides of the cross-section.

At the conveyor duct the internal surface 116 has a w ndow 118 of
rectangul ar outline enabling passage of ;fhe shuttle 30. 5The body 112
(respectively 113) is fixed to the duct via a flange 120 (respectively 121)
and is fixed to the reflective menber 110 (respectively 111) via a flange

122 (respectively 123) The reflective nenber 111 is forned from
a plate provided wi thﬁ teavelingrwave é%ﬂ%ﬁ%@@gam%ﬁ%.r@.fbeqlze MRMREEs ’]f‘psarlé?hd

covered by 1a\1péuﬁ:ﬁtth8§|t %B{se%?treépﬂéﬁ sg%t‘?d tar/y a%re)re\glme wit(%n thg C%\E@ same

situated between t hot o Ier e ca
| evel as t hath tmthrﬂQﬂelainﬂe]séﬂ]tlng HileB:EImes tparalmi &0 dbae esmoielll sbyfagesatl @6, 127

di d the pl at d 41 he d der t i
cakage. 1917 Shie BRFBRHE,J THeABEANED it GresSTEe 3 Bikiom ot oL SEIRIIE 130

around whi ¢ldes I etiRodes %s%ﬁéstké‘te%@@rdﬁméﬁ@&IyVﬁ‘Fj Fﬂ:ﬁure ¥ RS dyiff s Or

132 slightly inclined and pointed towardS the center that cavity.
The upper seendmlowomérenbttwltemtoeaeat t$a9|e.,|ated atrmﬁ enuéltudﬁauaetlemé albes 115

is, a series_of a res ng e he 20
cavi ty " 100 eofhinARREE doeie 1 BoRne! 98 S50y Ml S BRI pneumat i <
circuit 11 w thout T@lewnﬁ@crrméealts@ tHee raahcmwmddeeﬁéﬁg@r 19 (representddl t he
upper body 112 there is also fornmed an aperture 136, at the side where

surface 1ll4liagrammpriicgdyiin&igqwe 2% mykiag & passite ki pending Uragasndonavgs
cyl | ndyjcaloy, 25 0R0Sk kS BARE 0SB HUHBDahIS RBR: PRdLALdR2abYalde

aperture 1 as we as a nec ransiati on venen

(provi ded widnsnttebgrthandeasseto thie lpgld eysoltursingf et ehyureothatitiiadigsr 114
and 115 so as to be able to var%| t he volune of teflon present within the
cavity 100 Yt @ AgRRSIIR] emine sBviERenthe Taee n‘?é?sr”dﬂp ‘fﬁ?i'ylr@atﬁh%lt%@’ﬁeo em t

a travel i n%f%\é%f%ﬁe%yﬁ@s bf BAHSRENdEY t@béf’ar?;%z ggﬁe WLr Ouﬁlﬁ tHﬁ‘é%nEHr‘ de

102 into the cavi wave entering the Irirs 125.
transmlttlng to the control unit 12 an arrangement parameter of the filter unit 6

15 to verify (such as its height or its outer diameter, its spatial conformation, etc)
and making it possible to recognize its type.

For each machine, in the case in which the machines are provided
for a single type of filter unit, the position of the obstacle 137 is fixed in advance
(after trials in the factory, with the help of a network analyzer so as to establish

20  the resonant regime in the cavity 100 in the presence of a filter unit 6).

The sensor 19 then makes it possible to ensure that the arrangement
criterion associated with the type of support to analyze is satisfied, that is to say
that it is in fact a unit 6 of the type intended to be analyzed which is disposed on
the shuttle 30 in its reception position.

25 This sensor supplies the value of the height of the filter unit 6 to the
control unit 12, that unit 12 verifying whether that height is in fact that of the
units intended to be analyzed with a possible difference of a margin of error due
to the dimensional variations from one unit to another.

If that height belongs to a value range set in advance (for example

30 [11 mm; 13 mm] for a unit which is 12 mm high) then the control unit 12
commands the start of a cycle and if that height is not in conformity (outside the

range) then the control unit 12 refuses to start an analysis cycle and warns the



10 The traveling wave reflects against the reflective nenbers 110
and 111 such that it sets up a resonant stationary wave regine wthin the
cavity 100 with the electric field presenting field lines parallel to the
smal | surfaces 116, 117 of the enclosurg; This resonant field presents a
succession of anplitude 5 nodes and antinodes as illustrated
diagrammatically in Figure 23. As will be seen below, when the itemto heat

is situated at an anplitude antinode, this regine_makes it possible to heat
that item &P@f@ﬁé(wh%fﬂqu%rﬁx?m%!ﬂay@&u&!WP'ace a filter unitryBichdg Mohef H1&so has

an “'tr?‘so‘ﬂy’]éjebﬁﬁéﬁé’é 13 bkl &) gﬁ%é" rﬁ‘@e"%tr'h%@gl%r dhe Q)“F 8\/ tHBak' ng

it possible y sen I ng ultrasound’ waves t owar e shutt Inits
recepti on poset obthairwhltaMil(yz case idhalspeddtecteddbwineesemsorst bneall:cbynt bt
that the filter unit 6

ensor to the | cco nt to r
Zepzm ted de fjﬁ%glgrr‘ﬁﬁ'ﬂq |grr1|t %U?‘i%ﬁﬁ%ﬁ@&ﬁﬂ SdiPVeBal Iy mat ches the type
of one of the typegygdn ‘{ﬁétmé&ﬁlﬁad@dln@hd% by Z9SnBYstidlori@enidieerehhe

sensor transmitting to the control unit 12 an arrangenment parameter of the
filter unitym@es, 18attie toeaayf of diffarsnt aimensioheiagiet stowctines, m&rerlscasaneamd its

spatial conf. rmat tc d_mak it ssible.to,reco e.
or each: it FacH B dfestbpBR’s TBSHIC rbdadi Rt AR (oL SR G oalPeine:
single typeoqf pffedett@rrmn@d tvaldehraries idndoa prédétBemmpiestt 86diford 37 thé obbbgeré 1 N
advance (after trials in the factory, with the help of a network anal yzer

so as to edB8brecsidedorginedy im i mesynite 7iln (aftee detarminatiayoin; thetfaelopt esence
of a f| bterthé‘%ebog ons b¥n\3/mue of tggﬂeﬁﬁ&ioéna]n?zae%rgen makes it possible to

ensur e that arrange critérron assoc d with the type of support

to analyze is sati $breshct adw ifitet oursif)e ttbadnalyzé,s the domtrol aJruthQ thuy the
type intended to be anal zed whi ch is di sposed on the shuttle 30 in.its
recepti on pBSPINERS Q'B‘I'fﬁias 3gs < they gpiangemeng R/%[?m?t?ff rtaﬁén}#t%my 1€ t he

filter uni h rpl : ﬁﬁ% d hat
hei ght is :snﬁ?gﬁggtﬁ %E% c?#e]élt%HFPéHilrrﬁr@ |'rﬁo E)fﬁe ana yzeﬁ possi bl e
di fferencetioé racams di38 &dr srovemesbent orctelnetodm%esimnabsmte at3|7om<ef tmm one
(Tor cSsmmpsbShiprtiogoslErts B Gy doB iiBel I SoB b fofhell e
control unigdssd@iafc WA d%e FRgpiRG tySE ofsGysd® and if that height is not in
conformty (outside the range) then the control unit 12 refuses to start an

anal ysis cycle and M(HEnQattlﬁIeﬂarb'pethat msohahb reging os exnesitive thatempraus n

mchine or FaUEY o gRepEY. B sl AEic bRt BhORRE ol Rt iR R0, S

al so detect1@d fixcH Be $EARMB, drdl e dBSERIERE 187 érha(bléh bffﬁfeealﬁlstrﬁeﬁﬁbﬂﬂie of a
unit with and without its cover) 5Wien the machine is intended for

anal yz2Ag $aperios of orgler ftarauiimize the conditions for obtaining that regime in the
presence of a unit 6 in the cavity.

The pneumatic circuit 11 illustrated in Figures 6 to 12 comprises a
turbine with blades 150 having an air inlet aperture and an outlet aperture, a
Peltier effect thermoregulation device 151 disposed against the turbine, a

25  cooling fan 152 for the thermoregulation system, a silencer 153, an air filter 154,
a microbiological filter 155 and a valve 156.

The air filter 154 is connected by a pipe to the silencer 153 itself
connected to the inlet aperture of the turbine 150, the outlet aperture thereof
being connected to the microbiological filter 155 itself connected to the

30 conveyor duct 5 for the shuttle 30 by issuing via a pipe into that conveyor duct

at an aperture 157 (Figure 8) formed in the lateral flange 43 of the conveyor



types, that is to say of different dinensions and structures, there is
associ ated with each type of support a specific recognition criterion (for
exanpl e belonging to a predeterm ned val ue range) and a predeterm ned
position of the obstacle 138, recorded gsiginally in the nemory 171 (after
determ nation in the factory of 10those positions by virtue of the network
anal yzer). For each new filter unit 6 to analyze, the control
unit 12 thus recogni zes, on the basis of the arrangemant par amet er

transm ttedjuﬁﬁ/a'f‘%éit%tﬁgd?et\ﬂ!@,en ﬂ%”’t%é‘”ﬁg SEEH'@%%JEB the spayRELSiaton gi B t he
machi ne an gﬂg@%ﬁ]c;dae F’fﬁ@’?ﬁe&s’iﬁ‘ir{gosrt fiyenent in order to make the
r} take the 1% 8

obstacle 1 predeterm~ned position in the cavity 100 recorded
in the nenory 171 d$sothaxtredegulation hedevies odifi Jedapygs cganghpiinet turbine

(%o} ticularly, the {. ' ' it t f
nst abi |1ty ROSPIS A8l Sl RENiROHRIER L Pl SRR M, GoTENCavi 1 y
100 such agedpdfithre) wii thdl ARSI duet 1AL AR Rseifbding@oBilid sy IRftarP! the

20 cavity 100 in order to optimZe the conditions for obtaining that reginme
in the preséaudispdsedl clase tadaicaotimg radigtor pf the device.  The pneumatic circuit

il d i | 6 12 i i ith bl ad
naving an air i el RS TR TR KiRE slblahate Sy it

t her mor egulpyt BANewENIzieNn 1fde diSTPesaERGRINMIivol PRdsUEdMAtINicatingd wiotHag fan
152 for the thernoregul ation system a silencer 153, an air filter 154, a
m crobi ol oditedPr af | ther cadly A caifioes Vi3S 5those pipes joininhdogether iattarT-154 i s

ted | il 53 itsel t he. i nl
comectgd beygBldr o8 g5t SRSy oSy BB JoE T B o 1
the ni crobispeagiealf thiat tvalvel T ¢yf vicwen et tepiged td hehidAciony esornedteat 5

for the shuttle 30 b)(1 issuing via a pipe into that conveyor duct at an
aperture 15KQTRARIPEING)ENRSHES in the | ateral flange 43 of the conveyor 12

duct and situated st %45&”&&5%%@% SRttt ﬂﬁ%ys%rgﬂe“@a%ﬁ“ on

2, in the neighborhood of the neasuring stat
t her nor egulreplaced g \anceperatorjwhd aptasedacupssniseretd by tpehingethealoes 1i/t

ible t bt ai h : t ' t bst anti al | t
omper dbur ) vi thi ATErERoRUE e des ¢ Rt areen Faueeietia g ecanta oy
the fan 1526t §pORLErabRsehé QusercRPIrbag infdHhtieh @b §R8 FR¥UEFons or to

The pneumatic circuit 11 continues beyond the m crowave cavity 100 by an
evacuat i on parametes@eftbe maching fauneh picyele, etommuni cating with the interior

of the cavity via Qi fijl (83tds S FiRRe BuPSRel Qlftrd% LRAZAY ntoft, Tine
photomultiplier, the magnetron, the user interface, the different processing
20 stations as well as the different sensors are connected to the logic control unit

12, this unit comprising a microcalculator 170 and an associated memory 171.

Several sensors other than those described above are disposed at
the different processing stations and connected to the unit 12 to check the state
of operation of the device, in particular a sensor for detecting the opening of the

25  cover 18 beside the spraying device 7 and several shuttle position sensors.

The unit 12 is adapted in particular to manage the instructions for
launching or stopping an analysis cycle, to receive instructions from the
operator coming from the interface 13 or to record in the memory the data
coming from the photomultiplier, from the bar code reader or from the motor of

30 the actuator for example.

The operation of the machine will now be described.



10 connection 158 so as to attain the inlet aperture of the valve 156, the
outl et aperture of that valve issuing by virtue of a pipe to which it is
connected externally of the enclosure The filters 153 and 154 are
arranged so that they can be easily replaced by an operator who obtains
access thereto by opening the door 17. 15 The user interface 13 has a
touch screen connected to the control unit 12 to enable the user to read

information, to give instructions or to paraneterize the machi ne, |aunch a
cycle, etc. Two prelimingryaparatiPnsimppiyee eavied udYtheBaRHPC QR @t i ng

motors, t h%e@BHfa‘?ﬁHéﬁér%)ipgfatiohhl% a@&@@&t{tﬁa,eﬁd&%ﬁ?@ WHILE A SRuttib8D is

di fferent processing stations as we as t ferent sensors are
connect ed tconvéged agd @ancapedratidn ohcalibtating thiesactoator cowptais ioptmal spraying

m crocal cul ator 170. and an 3assaci ated nenpry, 171. Several sensors
other than C?h?%ép@é@@r Nojclod Zlﬁﬂ)@h aee Ri?%%&ﬁt&ea{?%ﬂad&i fferent processing
stationg and connegd b Hécérhém%thglﬁeb,otrfé%afdﬂgééﬁé g c%ﬁv@ﬁt?dr?atl kiRgr of

the device, in particular a sensor for detecting the opening of the 25cover
18 besi de tumd §mrayhergnelobiare roanwhiev deatiegositst 8evaiaviet dlohqwdnioeisial

The unit 12 is,adapted in p icular to age the instructiaons fo

aaneni ng 800t ol remarand sPiErBlielss, of; BORBekr, ol es HBBht P ¢ he
operat or cehBentratdn, thg Volire ey dBsatbet BytRE Aismbrariche nenory the data
comng fromthe photonultiplier, fromthe bar code reader or fromthe notor

of 30the actuator fl6at 8kempnits iseen pacadi Bhthef shutide @AThPREN WS ECeRiPe

described. _ | .- - pe.el i m I S ! ri out
by theqﬁaciﬁoﬁglfﬁi _agc_:l 3 %(888@%% %%é@ﬁ%%%érﬁﬁg%%'g@%n%gg@ ﬁﬁ)@ eﬁ% osure
i n which t meagiuitdr ¢080sicontolizewgdtrendnian 20feestdblish afitiialthar sdvitygtiee
actuator to obtain optinal spr aryi ng of the spraying device 7 which was

pl aced i n fR@Meekifsepppt stefigna Wewg‘éﬁﬁ)ﬂ?%ﬁﬁm*gtfi‘%es'ﬂéﬁge'ﬁ fehegidnatigridyr asps

a conventi %@6 i AT fromwhi ch he deposits a
vol une of [ qu)i(lgéllgclS gé?%élégweﬁ?,% O?N%\),rg%%%@_ 500 microliters of hydrogen

peroxi de (H202) at BE® tbankeasttngasteprhast iheen vairiedeolieihegstaite Bbed nogveche
e oreTS Sdlebebes Aty gy e CateR b AP BlE R
cavity 100nhdher 8igtien A lehsbleQREMdrE8bPYeidifid! Padorddotsprésd dthish
within that cavity the regime of resonant Stationary waves descri bed above
in order tdhéerholerdudtigand thesodesiyt ihevapons xéich copld he pieseotvanets
cavity. surface. Once the shuttle has arrived under the spraying device 7, the gaseous
peroxide is left to act for fifteen minutes then the return of that shuttle is
20 commanded at design speed to the cavity 100 to perform a second cycle of the
same type (heating then movement of the shuttle at slow speed to the spraying
device and action of the gas).

Once these two cycles have been carried out, the valve 156 is
opened and the turbine 151 of the pneumatic circuit is commanded to blow in

25 order to dry and inactivate the vaporized hydrogen peroxide and in order to
evacuate it.

The electronic boards disposed within the machine are placed in
such a manner as to avoid premature oxidation of the electronic circuits by the
hydrogen peroxide.

30 The other prior step consists of calibrating the actuator 47 of the

spraying station 2 to determine for each spraying device 7 the optimal end of



Once this heating step has been carried out, the shuttle 30 is noved 15 at
sl ow speed (approxi mately 8% of the design speed) within the duct 5 towards
the spraying station 2 to enabl e the hydrogen peroxide vapors to spread
within the whole duct 5 and thus destroy,the gernms which could be present
on its surface. Once the shuttle has arrived under the spraying device 7,

t he gaseous peroxide is left to act for fifteen mnutes then the return of

that shuttle is 20 commanded at desi %n speed to the cavity 100 to perform a
second cycltr@VGf a@%agaﬁ@tl@w&t%em éqfﬁ@%a%\?é‘?ﬁsﬁﬁa'%t thasleyigg f WRIGR s ow

speed to t Q\Eafvpgégé@ ﬂgth%eéfiaaf? 29 Skt ﬂf‘o?trairji %é&?s?pgssible spray.  Once these

two cycl es een carrired out, the valve pened and t he turbine
151 of the pneunat iMoreipartictlarly, themeaiatieds tio thé aimensio2$ ob itk devvimedron and

[ tivate the. ized hyd [ 1d d t te it.
The ol oct 1 GHBNH0A e PeReuRaIan AIgeion iadhithd oS pb AR PR RORY A %

manner as {:Qig4dhg EETBrIdHh dxictari on of the electronic circuits by the
hydr ogen peroxi de.” 30The other prior step consists of calibrating the

actuator 47 of thels@ fisst mhaseathewperator gtarts hiyrleadiog @atehiaspy apionthedevi ce
7 the optinal ,end of ,14 travel .anqular, positjon of the arns 61 of the
actuator agAadne R e PARGA PR kY SRRk Tn Haed B Rirunde e aer 1o
obt ai n t he chesén MRS tHE PILBAIRYT identical devichBr i@ thalretéptadld 52 of ftee vatahat i ons
in the dinmensions of devi ces on nol ding of the consumabl es neans 't hat

t he
it is necessadle 4% the coliany® Wif shalcdevies £oMag 62 Spar gpaivst iheibordes 57, of

In a fifst operator starts by loading a device 7 into the
machi néb Féﬁgﬁ%spt#g&opens the door 15 in order to place a spraying device

7, chosen from t he Theueabet ¥9 o tHethestnmmahdde \byathe unit 2 ttergzeicteptiaisdle74H2  of
the rotary cradle 46, the collar 76 of that device com ng to bear against
t he bor der P5§SYH OloiRgese@ft Ak pethe device if neeghey pemmanding the fatatpn of

commended o tB& ik %int&rdw&tdrgq?g%wce?é_ BEESHE paF obliSs bERRS Mkl 71

of the device nee conmandi n e rotation o e receptac
order to tudrfating theveadert(®iguracl®)t he bar codes of the | abel 74 facing the

reader (Figure 15), Lol f e 9912 dMHEq PR T 12%hd Bk SPURR (Patd"®

not already recorded in the memory of the unit (new consumable), the unit
starts a new calibration phase for that device which it does not have in memory.
It records, in the memory 171, the identification data of that new consumable
read by the reader 49 on the label 74 and commands the motor 64 to drive the

20 arms 61 in rotation at a slow speed (less than the design actuating speed of the
devices) until they come into contact with the consumable at the collar 75. In
parallel the unit 12 receives from the motor 64 and processes a parameter
representing the force exerted by the arms on the device, here the current
consumed by the motor, as well as a parameter representing the angular

25  position of those arms, here a number of motor steps.

The unit 12 controls the motor until the measured force parameter
attains a predetermined threshold corresponding to the force necessary to
actuate the pump of that device, that is to say to bring the reservoir 71 and the
nozzle 72 towards each other (as illustrated in Figure 16). When that parameter

30 reaches that threshold, the unit records in its memory the position parameter of
the arms (as a number of motor steps) and commands the lifting of the arms of

the actuator.



not already recorded in the nmenory of the unit (new consumable), the unit
starts a new calibration phase for that device which it does not have in
menory. It records, in the nenory 171, the identification data of that new
consunmabl e read by the reader 49 on the llabel 74 and commands the notor 64
to drive the 20 arns 61 in rotation at a slow speed (less than the design
actuating speed of the devices) until they cone into contact with the

consumebl e at the col BakiritR. oflthe RakbkhliR) stbbeth@rudntrbeumeazIaeeamétre@rrfdrfae
notor 64 and processes a paraneter reg_resentl n exerted by the

c
arms on the déi&febaricade. th%OttE“L?rlleBHtof 6\‘@199%‘80’89 Ehﬁear%t‘grthe actugior “as a

parameter representingnd *I]Sw&"ﬂ#éﬁd daieinid pRagy |st RRSPer@th, a Q@P%I?cé&unber
of notor steps. It 12 controls the notor until the neasured

force paranet é?efQﬂQM@Yathﬁr @%ﬁft @r fenshuttler 3 walieh dothery phareidngnder thee

force necessargg tiat & the punp of that device, that is to say to bring
the reservoir r@nrfgt @nozzle 72 towards each other (as illustrated in

Figure 16). Wen thatlfjle deveer is 3geadinkhewn thite unit &2 tiernsumahie alieady
d t f
oror S L. SaTBERL b BRI BTISPRERPR] R BF BB B cfy TRGE 0L

virtue of t he noaltlpbroalthmg’m associahag wmimthablcousumakle witboulchawirg fo perforen gi ven
bar code, q%égg\l ﬁsg Er avel position of the arns of the actuator.

The I|qU|d spra FuT s phase is recovered in a cup placed

bef or ehandiOby t he useThe rmadftmeshmtrtoMe r&]uywbiacting frotmmatpﬂlraeem pederm tahe
S5spraying statio evi c i . kno to the unit
15" cons bl GoNEE et aeleisay S AR © kit Al RERESCTETRSBIL I e
angul ar val ue oohtreinehitof2 awaitied thedﬁsttummsafromhae apenatcassoci ated with that
consunmabl e wi t hout hayi erf

ng to e above oT chi ne
is now ready starti ng'nfﬁhgrﬁb(sﬁgfe P?f?g}rl“'ﬁ %érffw 885‘% ltr?ee Xé&’ B%Qfa i
anal ysi s of a thé tb@ir 18are dloselai arftl el thrbiree mgrmb@@obmhawedtmeth@wtrm uni t
12 awaiting the instructions fromthe O\I?;réoo%sé{l he absence of

i nstructi ols P oRPETRE ARSPELR | tor e TUSH 2htpd: e E@\fg?'"f['@ & &lighbsed
and the turbi ngedeizatiort (38BuCVERRNERtalYatidVe dtfiobpHetic é@sé&eO%fcﬂt&an

according to a first node directed to nmaintaining a slig ressurl zation
(about twenty rPABELSS ag kR oid th Kiedretionpfdust prgerns *F‘B’r t*’@I Srgshiglo so as
to avoid the ipk padycfgoon of dust or germs into the duct 5 and into the

cavity 100. In this node of operation, the cover and the valve are cl osed
such in this mode of operatlon the cover and the valve are closed such

20 that the throughput of the turbine 150 is deliberately chosen to be low and just
" sufficient to compensate for the slight leakages that may be present along the
duct 5 and the cavity 100.
When the operator wishes to perform a cycle, he indicates this to the
unit 12 via the touch screen of the interface 13.

25 The unit 12 then commands the movement of the shuttle 30 to its
reception position, projecting from the window 40. During its movement, the
shuttle comes into contact with the cover 18 and drives the opening of that
cover at a time t;.

From that time t; and for as long as the cover 18 is open, the turbine

30 150 is commanded to operate according to a second operating mode in which it
blows a throughput of air giving rise to a laminar flow of that air in the direction



20 that the throughput of the turbine 150 is deliberately chosen to be | ow
and just sufficient to conpensate for the slight | eakages that may be

present along the duct 5 and the cavity 100. When t he operat or
wi shes to performa cycle, he indicatesithis to the unit 12 via the touch
screen of the interface 13. 25The unit t hen commands the novenent of the

shuttle 30 to its reception position, projecting fromthe w ndow 40. During
its novenent, the shuttle cones_into contact with the cover 18 and drives

t he openi n@odﬂg freat theygeertdie A5¢ itadhe|window 40 of the meaciine 1$&: as itena@veld and
for as 'O”g; %stdé“r‘n%%l%rtoje%t JS%;P{P%‘PWMHRNWMQ th& ¢ \Aﬁ%ﬂdp%ncomnde‘j to
0 p rchit b

operate according t secon erating node [ ows a throughput
of air giving riseThe @dratarrtben fpllzmesotfnetﬂﬂmr LHﬂItI’GIt(DI anhbyzei orethia oovab® goi ng
fromthe ap 157 to the wi ndow 40 of the machine so as to avoid gerns
bei ng abl e Ht%nf%r by that w ndow while the cover is open. The operator

then places the filgeyirtdl bf thd RRlngCsérsdr Mo MaYRRlsesshylit kariP. tr%By

virtue of the ultrasound sensor 19, and as set out earlier, the nachi ne
t hen det ectsachine thére detéaterthanthe 8ltérasnit ® hastin b‘eehbdelpdiﬁptoede@mrt tre

ohut1 29 50 18 bl IR RBRsBhet D Ly 1 P SRRRORTARS o5

conformty,.ntbhge@mﬁbeiﬂgtahgpyzggrmands the 10 notor 38 actuating the bands
36 so as to nove the shuttle 30 fromits reception position to its
measuring positionlf tedernsureakieds in icegtestityi one ainit 12 then Comﬁﬁd‘ﬁgthehl s

movemenp, ‘f@cﬁ@;%@%e?u@{ 'tﬂe%%d%l"%%eeé‘é %%¥n ﬁw%d rﬁ&ﬁé’%@'} &rﬂ?ts%@%&}’]&er For

t he cover he " Tacii ne 0oses C recurn ac Fron I'n

t he fol | owpagitihepststraedsurirey Hositicr urmleatmé mduﬂngstamunmwt 15 When the
cover 18 has closed by withdrawal of the shuttle 30 _at a tine t2, the
turbine 150 is t he®PYHEHESAOBGMERL WHRD e Shuitler 30t Ba%p%?tﬁ?@ ARSI ng

to the fi r%ﬁrd@ﬂ%e%ﬁabwe&b 3he\@vand s hetRschiRe PLIBSES Hydlastid fthm

pressuri zati
actlon in order for the following steps to be performed in a closed environment.

15 When the cover 18 has closed by withdrawal of the shuttle 30 at a
time t;, the turbine 150 is then commanded by the control unit 12 to operate
according to the first mode described above and directed to maintaining slight
pressurization.

When the membrane 23 is placed under the measuring station 3, a

20  first measurement of luminescence is carried out by the photomultiplier 80 to
determine the natural fall-of in the phosphorescence emitted by the plastics
material and the membrane 23 of the filter unit 6 (first curve for blank test).

The shuttle 30 is then commanded to return under the spraying
device 2, the motor 64 is then commanded by the unit 12 to move the arms 61

25  to the position recorded beforehand during the calibrating phase, at a design
speed for lowering the arms. The arms 61 are next held in position for a specific
duration then are raised again at a design speed for raising the arms.

The end of travel position of the arms, the speed of lowering and
raising, and the duration of holding in position are determined according to the

30 characteristics of the pump 73 of the device 7 supplied by the manufacturer to
ensure optimal actuation and re-priming of that pump so as to render the spray

as homogenous and reproducible as possible.



When the nenbrane 23 is placed under the neasuring station 3, a 20 first
measur enment of | um nescence is carried out by the photomultiplier 80 to
determ ne the natural fall-of in the phosphorescence emtted by the
plastics material and the nenbrane 23 of;the filter unit 6 (first curve for
bl ank test). The shuttle 30 is then commanded to return under the
spraying device 2, the notor 64 is then commanded by the unit 12 to nove
the arns 61 25 to the p05|t|on recorded beforehand during the callbratlng

phase, at a desi gnllsife@gorterbe sERq Mealt e Be7AS /PhdharsRiapnodall Réxtheel d
In positi O%bfsﬁFbé?]t%%%é 'aﬁqué%ﬁxﬂBtetrhﬁri ?ro‘[?)eﬁﬁigséﬁl oﬁ“i’ﬁétgo ?Pe Sy speed
ar ns. e end of tra n o

for raisingt positi e arns, the
speed of | dovensuore thattheasrangs aahdntdyendus @si [:mssd:ﬂe Hblatjlsrtg say guzpted tm ar e

det i d h t t th 73 of th
dovi ce 7 sUSTe e gotiRe Stk oL oBas A et dRe TGS IR W PoPiSta
re-prinmgng d@)frtlcsrh%tf tHlémét %lﬁ@ tFébd’e%an?rthé t'f:?acﬁprvﬁiﬁl'e %?eb&ﬁf%e e@Nffom

reproduci bl'e as possi b IS also to be note that t he
nozzle 72, btolmecmgr@fg‘/n(hhgsmaﬂterabelngra@samﬂ byerhlne p@d GEmars@ledt@d iogtiast ef  of
t he openi ng a d ar e |n ended t e f]hat tB ray i s as
hom)genous @%? ?@O hod\{er eyv OeaVS%i &R e portion of

the jet pass vvhl chThe émaylnig%y ammg@rmuﬁeé ﬁthﬁoﬁﬂcﬂéRbeil,ﬁiﬂlmeﬁtlyp@fvtdé)fhé)f t he
jet being trapped in the whi l'e preventi ng) dr O&Cets rombounci ng of f
r

(these | at dePOBéRGH faulisster Bé@!dbf;’/n)t ﬁ'ékpﬁd)”Ut"Pﬁl QRlet tsedNP@isteeshtomaate j et
thus dq805| %rop tawguff\f*a%lnﬂ Lé?‘r?aflluflo[)fr’rgjte?%s %prgy n ngﬁia'Qg The

sprayi ng by et’s” makes pOSsI o0 suf y divi 8% he deposi ted

liquid to avoi d anyhei @kageﬁt § thuisi contaBedplvith shé xtradeoss 0P tpesararon
10drops that are suff|C| entlr%/ smal|l for the é_et t hus I'Egtrayed to forma
spr ay. the me ing {ra0s the rhiskey@anisims BxRelda eitsframp

present on g gfég?{t%%éi%scfbme&%{?r &Bhﬁ%sgbﬁéﬁ&rﬁ gpa ﬁ]@ﬁnltfehﬁ% stdp.hol ds

but fromextern contam nati on exa on transportation or at the
filtering step. PuPuttmg tHaaereIagag’emtthler]orlelaencpﬁr eftecextdnaous AKR igarsause ATP

15 t h | tion which tes |ight and which
Concumds (12 BxERaRIHIc SerRONTHE G (GRS A9t <8¢ oHREoBotrYTERol e

interfere \WiBneoys SET Iiﬁ)f Thie ekPhhMNATH aRS cBhstiiBd 2Rl st Sntekele wVEH‘e
reagent will not interact with the ATP of the m croorganisns, as, at th

stage of tlseutsechiinetfedowing geps of $e Bhalysisteysied e tﬂagenéwléagtemerayt t he

envel opes of.. .t anisme. 20 So as,t,o optim t he ho et

the deposi it 1 BpP e ane et Roap eins s 2b s mikeer PE s St HE BBt s "ana
thus turn tshg preteericaedm thE rédjeri®y the RalEldoes f (HSMicroBrddriss ane and
relative to its center, in the general direction of sprayi ngqjgm ng fromthe

devi ce29 towards t e aite eptimiEe hrRUPEMEgELih: RhitRe rgn ©Paie thed
the recept g (%]tg[ %1% gu SAfhahBkd t'boc'ilr?\}dé ?rﬂae beﬁtééblaﬁd tAbls WBFH”'ﬂfe réé?%éécff&efﬁt acl €

52 and the come 1 nt ati1ve angular positron from

that which tmrfwyghoa:mmtedw bE80s) én titbeplamd @indomelatfvet foeits eean@'raml tebgenerbe uni t
12 then commuands the arns 61 of the actuator 47 a second tine to erforma

second spr &JieRHODPESRIAVGIO 8PING e 16F ViR étlewarls e Walhir Hifeshuttle 30

remaining immobile and under the receptacle 52 during this rotation. In this
25 manner, the receptacle 52 and the shuttle 30 come into a different relative
angular position from that which they occupied before the rotation of the
receptacle 52. The unit 12 then commands the arms 61 of the actuator 47 a
second time to perform a second spraying operation of a jet of droplets on the
membrane.
30 The shuttle 30 is then once again placed under the photomultiplier 80

so as to establish a second reference curve for measuring the luminescence



30The shuttle 30 is then once again placed under the photonultiplier 80 so
as to establish a second reference curve for neasuring the |um nescence 18
coming fromthe contacting of the reagent and the extraneous ATP (second
curve for blank test). The shygtle 30 is next noved to a
predeterm ned |location in the mcrowave cavity 100, at an anplitude
antinode to heat the nenbrane 23, with 5 the planar surface 24 of that

menbr ane bei ng perpendicular to the large surfaces 114, 115 and to the
smal | surf £088nd feom the cantagng;of dee 1880 e dre Axtrangoys £\ B (second

For this a eviously the unit 12 commands the nagnetron 101 at
atint3 sr&gltr:\ﬁéioztg?ér?ﬂggpésonant regi me establishes in the 10 cavity 100,

the unit 12 then, Jher shutfeadO tibatext imeyed donanuedgtarimenanp dodatignoin tHee

val ve 156 of. the pneunmatjc circuit 11 and th ration of the tuyrbinpe 150
2ccor di ng TSR Al ot 25 SUPHLAG SntRaSe o Hechi GBI R 2 el

during Bhetﬁég&lbﬁér Qlrfbbe PRIy ag r%%mﬁrén@v@éﬁH?Lﬁer‘p@ﬁd%fwnﬁﬁ&h@%ﬁ:}é’re In

the cavity 100 generated by the evaporation of e water contained in the
menbr ane amsdrfasesiildh1tband tadbhe small pefacesh! tthd 1rexfdharguiden i ¢Figures

cavity but _al cOo nse along the walls of that cavity. The
conveyor d%aﬁg e{rﬁgéj@avi ty 100 are arranged to allow the shuttle 30 to be

di sposed in the cavofythid ahdPoss tétared pratibaslyt fiee NEHTOr BNecotdmasaEyPiRs an
optimal predeterm ned | ocation for the inplenentation of the heating of

that 20 nepdgnaien {R4tata time dajuehdhatsthel rasenaat eRpime estghliskesn 23

par a1 . Rab Y 8T S 2L S S Pl R RS Th PR LY

and 23). the valve 156 of $h@bseumatibeircolted, aas thé lopetatairedf the forineel 52,
that the openi % 118 is di_ai)osed So as not to give rise to cutting of the
lines of c@FRIING ipYst adined mosiecRraviding 8 mexing MithiawoheubiE argeh d4ing

possi bl e thgy ﬁgéfrirg’%t%?‘fﬂe%émbggﬁé’ hat fr‘)de\Pé’cJa'f?fnhefﬁI%QhQHt %sttlﬂ‘%%ﬁ@ﬂ@ﬁg\‘?itﬁ he

shuttle, tot onant regi ne. manner, when t
resonant r d@Ongenesatesh abthesbeaparatiomef tdaevvalerldihtained em#id esemtenayefarst

heat i f th m 3t bt ai , i h t t f
appr oxi1 7t A GERC Pt RPURCRSSSIOTRANRT £ 15 CoMaId ThERGGH  on
101 in ordejodPthd WAIIS 6Mpat 8hdifye of surface 24 of the nembrane measured by

the infrared sensor
The conveyor 10 and the cavity 100 are arranged to allow the shuttle

30 to be disposed in the cavity at a position in which the membrane 23 occupies
an optimal predetermined location for the implementation of the heating of that
20 membrane, that is to say and as illustrated in Figures 21 and 23 parallel to the
lines of electric field, at an amplitude antinode and perpendicularly to the large
and small surfaces of the guide (Figures 21 and 23).
It is also to be noted, as illustrated in Figure 22, that the opening 118
is disposed so as not to give rise to cutting of the lines of current 140 of the
25 cavity so as to minimize as much as possible the perturbations, generated by
that opening for passage of the shuttle, to the resonant regime.
In this manner, when the resonant regime is established in the cavity
100, it enables very fast heating of the membrane 23 to be obtained, which
reaches a temperature of approximately 100°C in a few seconds.
30 The unit 12 commands the magnetron 101 in order for the
temperature of surface 24 of the membrane measured by the infrared sensor

132 and transmitted to the unit 12 to reach the temperature setting (here 100°C)



132 and transmitted to the unit 12 to reach the tenperature setting (here
100C) 19 and for it to be regulated around that value. The sensor is thus
oriented so as to neasure the tenperature of the center of the upper
surface of the nmenbrane of the filter u?'gt 6 w thout being hindered by the
tefl on obstacle 137. As the thickness of nenbrane 23 is very small the
tenperature neasured at its 5 surface substantially corresponds to the

tenperature within it, such that the nenbrane is heated relatively evenly.
Thi s menbr &8 fPEitdp &g réggh%%céar%r@ﬁh@hwlwsh@h@ ES0PRANE th%pﬁgnt@gtsot%to

wavel engt h nﬁ’éehstd?é @% gériaﬁé'r%"tdre"@f‘{ﬁé CERtEr of :tr'rn]eg B?ﬁé? 8l fadPofBRImb A rAFTBY ane

evenly over i evx/rt1 its surface. r € rise In tenperature up to
t he t enper dharfdtes etrtif 16g withbeat bEing dagasTeddepdket eflobedlostatlend3Y s Asl tha nat ed

by that heati bef the |ysi,s.of the m ' has b n t hat
there is ndERES Gl i BRTVENREH AT el Ent iRR e BedpReed at its
m Cr oor ganisspcs ! diftattislif ecdridBpoRbis B! #i2 tdifpdratire WithinR, BLEH ARADEHY SIS

occurs all the reagent has already been elimnated by the heating of the
menbr ane. h3dhbranevis bpatedf rejdtvelvapwenlyy Tofs membraoedsrajanidisposes sus onl y

destroyed (and, the ATP of the ni Groorganis t.hus r.endered accessible) once
the. r eagent teli5eaBHoBE (ORI RS AR EN g 113 SaUQTEN VAL TRSha) or
portion of goleibflfd Mdatithe nidrabeMledsVErdBvérsthBaihslers itsRdriaret hat reagent.
Furthernore, the elimnation of the reagent is accelerated by the fact 20

that the rise in t&wegathe 6sgiinelemperatire up parthealenapg/pigecsetting Hshbr ane
rendenlpg ?Qg%&ﬂ%éﬂ&itgarbeef&fefh%ﬁﬁ'i¥eelihﬂn%t{e'éjnﬁf?ﬁét%agigﬁoéﬁgﬂfEﬁee aﬁjasn?; ty of

The heating m crowaves makes Tt possi 0 provi

ener gy necelss anigratogadisos hae begansuch thae tiegransi iy imtéragtibarogiweserthaon t he
menbr ane wi t hout producing residual heat that could perturb the 25foll ow ng
steps of theagetg the ATP of the myetaqeedrip@s Sifee At Brolime et yiilel thd §6ted by

t he nenbra i - L QRal t elifhitSa t he
power abso;bgetgéb@%l&ﬁje?b%rgﬁﬁga%%&{réhalqlnmaél m&e@&r‘%@r%gﬁ tgg(,% tef|1|at pgge@ bei ng
di st ri but edhe@atatiad bi/themembramg.ority in the zones where the vol une of

ter i ter. 30After this heati t the ATP of the mi '
havi ng Snder gone 1/8PsShielpBhcRl B SEIRAY B &9 nGraRsBapisse S A 280 The

unit 12 destroyed (and the ATP of the microorganisms thus rendered accessible) once
the reagent deposited beforehand has been eliminated such that the major
portion of the ATP of the microorganisms is not consumed by that reagent.

Furthermore, the elimination of the reagent is accelerated by the fact

20 that the rise in temperature gives rise to a partial drying of the membrane
rendering the heating more effective in eliminating the reagent.

The heating by microwaves makes it possible to provide only the
quantity of energy necessary dosed on the basis of the quantity of water
present on the membrane without producing residual heat that could perturb the

25  following steps of the method.

Furthermore, the microwave power absorbed by the membrane is
proportional to the volume of water to heat, such that the power absorbed by
the membrane is in a way self regulated, that power being distributed naturally
in the majority in the zones where the volume of water is greater.

30 After this heating step, the ATP of the microorganisms having

undergone lysis is rendered accessible in order to be analyzed. The unit 12



20 commands the nagnetron to stop at a tine t4, the closing of the valve
156, and the return of the turbine 150 to the first node. As the
anal ysis cycle takes place according to a tinme diagramestablished in
advance, the times to to t4 are known tgythe unit 12 such that no 5 sensor

i s necessary to conmand the change in operating node of the turbine between
to to t4 (the sensors present in the machine, in particular the sensor for

opening of the cover 18, are uniquely there to ensure that the cycle
proceeds picOpERaNIs tha Mmagneondo starat & higie fantheneloseggridhanalveni $& and

oper ating 'I‘P&'?étugr? of the taﬂain%gF@itB%e fitkehddeough a hi gh throughput is

sought, that turbine nevert ess remal ns capabl e of providing sufficient
pressurization to pasthd raralggis tdyeld ithkes pl&&e vddcordihgstopar émeofdiagragn smal |

di t t taj th i ni , ich qgi i { hi | i
R T R T T SR P
is 15 suf fgepkgnld Mededlsafy RIMtbMeMHRCHENdE ﬁ\abpér%tihg Méde REYREQBjfer tain

distance) to allow a lam’nar flow to establish at thal w ndow and al so
remai ns sufteitweemtd tp th dhefsamsotshprasient twkineenaaviney inljodtiogar the serserifat o t he

remi ns. suttucen (hpraseot gviecmeainey inlopind |
of the resinrandhbl LECREL: B B, dlbudlh ifdle Roefoy s BalME B ReRed Lhe

ri sks of coppgedyati on). 20The shuttle 30 is then noved in order to be
agai n placed under the photomultiplier 80 so as to establish a new

calibration curve (itiRitpdPeceied thak irinenkeqansk gnd ivkoeeiating mades phie
em ttedyi Ny esponse.t ?ncBLg;%dleéSﬁ@'gngwgnggt %ggglgrﬂethéqhﬁ,lrﬁi%.t ﬁé\?eiﬁ%léscs next

pl aced ‘under the Spfayin aying staf’ion Inorder
t o under go r¢inaires casalde of proddingr fYfficiest pressutzatictcrspassetspugly it filter
operations wth a rotation of 180 of the receptacle 52 between the two
sprayi ng oﬂéﬁa“h"i“&ﬁé",asiﬁ?r?ﬁ@f &@We?rﬁﬁ” gdianeter %rq;alnstﬁ%glpf@rgggsg@, WHIGbt ai n
a deposit of that is as honpbgenous as possi bl e.
30The shut ﬁlveé 33 |fsbtat] ﬁ@ﬁlgg%ﬁﬁ%{sggged under the photonultiplier 80 to
measur e the | um nedtcsnaksoctonbagndtbd sthat tiee fapentutd € Sdoissaicig imgthed dubkeis

cach oSt heuEiqsi e desy e Bids D athalan ta ey deRRdabearan digtese] & “as
is | oweredAgw d |diheAHEW thbstaidisheat iBaPRthdBRCATE BIsRCPETRS aLfdidnly e
groove 33 of the shuttle against the "0"-ring seal 34 and the piston 88 is
rai sed (théranihe digrowaregavityd00pios tedrawintadghée tarinab floweaftair generated

in the direction of the window 40, a portion of the residual moisture stagnating in

that cavity (and thus minimize the risks of contamination).

20 The shuttle 30 is then moved in order to be again placed under the
photomultiplier 80 so as to establish a new calibration curve (third curve for
blank test) to determine the light emitted in response to the heating of the
membrane.

The shuttle 30 is next placed under the spraying device 7 of the

25 spraying station 2 in order to undergo there, as described previously, two
successive spraying operations with a rotation of 180° of the receptacle 52
between the two spraying operations, in the general direction of spraying, so as
to obtain a deposit of reagent on the membrane that is as homogenous as
possible.

30 The shuttle 30 is then again placed under the photomultiplier 80 to
measure the luminescence coming this time from the contacting of the reagent

with the ATP of the microorganisms.



5 against the shuttle 30) in order to conpletely isolate the

photormul tiplier 80 and the filter unit 6 fromall extraneous |ight during

t he neasurenent by the photonultiplier 80. The | um nescence curve
so obtained is conpared to the different,calibration curves (curves for

bl ank tests) obtained beforehand in order to 10 deduct therefromthe
quantity of light emtted comng fromthe presence of m croorgani smATP on

the nenbrane. For this the unit 12 conpares with each other in particul ar
t he anplitude and ipﬁttré%F'ﬁle Agardsofdhesn gt mapsaements degsribrd A ObeQ'!sq bl e

for the Ii 1Lt h e:m N to b [ I nat ed
wth resp;%{bk%%ﬂbgegﬂiagﬁ?se% ﬁg%{%fgytagt H@Fﬁ%%g]gﬁeﬁgﬁfesuﬁ% %rédjﬁ%d'o'niﬁssn

nat ural fl @ccescerdstedin theegrover3&bgthd Sleuttie agairgst dfie t'O&-rihgl deat 3drarid  or

t he residue of li due .t o e elimmnation . of the extraneous ATP). It is
thus. posst 816 YOSt LB BRIOBess o Shal BRI GOTES RS Stot AT
present 50N JBat RO SRR iABFHEOtd EGRDISISy TEQERCIHEAM&BRuItiplier 80 an2d0 I'n

a variant not illustrated, 'the container which receives the I'i qui

hydr ogen pdhexiltes ugit Motfremf all textrameiotis 6lighit damyg dhkRe meagpecroéntc byt tiener
able to contn%' n aﬁld(i'or (gbsorb | i qui ds. In still another variant
the shuttl & PP %r% nveyor has a dedicated reception zone for the

contai ner diffusi ngheheimhesdditle ageBt sé aihed SiePedraparetr @MHd@liffe@eaPt | on
zone of the filter units 6. 25The gresent invention is not limted to the

enbodi ment Saberationbedrvan o cHese S bEankbiasten eblabes eefanehandr inagtdarotam

thereoh, 2Rt i&efom ﬁléf%@{%%ﬂtly‘r"ieaf ?ﬂgﬁ{ %%ﬁé@%o%hgdﬁ%”hgé@%één%@ §

a
machi ne (1)  comprisrng an encl os of tr&ating upport ]];5) to
anal yze andgniaraxpgasigor ACRGON thempentirage aF shiid the (30) 2 foompares ngthseach
support (6) within said enclosure gS, 100) in order for it to be treated by
successi ve Ahatpatticetast thgnampbtudg ang igfegeal; alwes if 1BOSe SwhraSsithushe
steps of: ; ofy Al 6 emt i |
Shuttl e (30 R RCEs Dl Fy e TR ey RHBPARE drane i GESa ™ 153
pl aci ng saidisaromhaiedewitt} 63speehtatha light samittedibyctdat plagreomhena (saihdasthe t | e

(30); lgm Vin%?ur%ﬂlgorsers]gé%clzeeof(t%%)mg{etrigilsr,] tr?é'i ihgaﬁr?é: loP Fnuerf(ﬁte@dnit,lgp%heb%Q ueen
of light due to the elimination of the extraneous ATP). It is thus possible to
deduce thereby with great sensitivity the mass of ATP present on the
membrane and coming from the microorganisms.

In a variant not illustrated, the container which receives the liquid
20  hydrogen peroxide is not a filter unit 6 but any other type of container able to
contain and/or absorb liquids.
In still another variant the shuttle 30 of the conveyor has a dedicated
reception zone for the container diffusing the biocidal agent that is separate
from the reception zone of the filter units 6.
25 The present invention is not limited to the embodiments described

and represented but encompasses any variant form thereof.

30



15 said stations (2, 3, 4) such that said biocidal agent contained in said
container (6) diffuses into said enclosure (5, 100) to decontam nate said
encl osure (5, 100); and evacuating said agent fromsaid enclosure (5,

100) . 2. A nethod according 28 claim1, wherein the step of

pl aci ng said 10container (6) on said shuttle (30) is inplenented by

di sposing said container (6) at the intended |ocation on said shuttle (30)
to rebeive a support (6) to analyze. CLAIMS 3. A nethod according to any
one of clainms 1 or 2, conprising, prior to the step of placing said
container (6) on said shuttle (30), the step of selecting, as said
container (6), a support (6) that is identical to those intended 25to0 be
anal yzed. 4. A method according to claim1, further conprising
the step of selecting, as said conveyor (10), a conveyor (10) of which the
shuttle (3Q) is adapted A phdtRGE ol PnidrobldRidial deEontariftioR! &f%a dnadiFY e (23)
and a tubular body (20, 21, 22) surrounding said nmenbrane (23). 305. ‘A

met hod accor dicegprisingl &n analoswenr i19Phtpr traating a surpnast Bdp afalyreagnh@ sai d
cont ai ner (6) j ; \ @eﬁ? Iaf;d i al: ;
cont ai ner (6) CgH\{)ér:@ég?@%&%&h@%%%ﬂ%%@o@?ﬁ“ gen? Sgh%,g‘t @tv\?\@éﬁ St ﬁje step
of 23 pl aci ngnskisdrecGnt @dnierord®) fooit te Hedrastted by su¢@sivaiatmentsstationst
novi ng sai d shytgl i 50N e 0, 5, 100) between said
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conprising the a&lg%él)f_ sel ecting hydrogen peroxide in liquid phase as said
precursor agent. :

- moving said shuttle (30) within said enclosure (5, 100) between
15 said stations (2, 3, 4) such that said biocidal agent contained in said container
(6) diffuses into said enclosure (5, 100) to decontaminate said enclosure (5,
100); and
- evacuating said agent from said enclosure (5, 100).
2. A method according to claim 1, wherein the step of placing said
20 container (6) on said shuttle (30) is implemented by disposing said container (6)
~ at the intended location on said shuttle (30) to receive a support (6) to analyze.

3. A method according to any one of claims 1 or 2, comprising, prior
to the step of placing said container (6) on said shuttle (30), the step of
selecting, as said container (6), a support (6) that is identical to those intended

25 tobe analyzed.

4. A method according to claim 1, further comprising the step of
selecting, as said conveyor (10), a conveyor (10) of which the shuttle (30) is
adapted to receive a support (6) comprising a membrane (23) and a tubular
body (20, 21, 22) surrounding said membrane (23).

30 5. A method according to claim 1, comprising, prior to the step of
placing said container (6) on said shuttle (30), the step of depositing in said
container (6) a precursor agent of the biocidal agent and, between the step of
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placing said container (6) on said shuttle (30) and the step of moving said
shuttie (30) within said enclosure (5, 100) between said stations (2, 3, 4), the
step of activating said precursor agent.

6. A method according to claim 5, wherein said step of activating
said precursor agent is implemented by a step of heating said precursor agent.

7. A method according to claim 6, wherein the heating is heating by
microwaves.

8. A method according to any one of claims § to 7, comprising the
step of selecting hydrogen peroxide in liquid phase as said precursor agent.





