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1 Device for mcrobiological analysis The present

i nvention concerns a device for the m crobiol ogi ca
anal ysis of supports that may contain m croorgani sms
in order to detect the 5 presence or absence of those
m croorgani sns. One way to anal yze such supports

consi sts of detecting the presence of the

m croorgani sms by analysis of the fluorescence entted

by those m Cr OOk S/ggesrgpnﬁérbﬁbb anaygfqbeen mar ked

by what are referr to as ogen o | uor ophore
mar kers. 10 These narkers have the particularity of
fluorescing only when they have been act

d . . .
bef or enhah8 ggesgﬁt éﬂ\ﬁmpncgﬁpgerﬁéda evice oratth% microbiological
aﬁ?lys%obﬂ gﬁgﬁs AR “’F({)rlftgfns rrﬁ&BSFg%nréfn§QH'%r‘d§? t& detect the

orophore group as, as a group capabl
pce&mldrraj)sencproétmsermg:md:rgaﬁlsm escence of the
oW, N

i o1 oor B3l wak T AnSljfe SLE sTORAE fond S B Bfacting hp presence
o? hfF\'ee?ﬁrcro%réé)nr%g' by hﬁé&sr%eéprlﬂegﬂ%r@sb@néﬁ demitiddatoy those
fluoresCence of " the'first gr %Jo may be det ect ed.

rﬁ‘bu:s)rgarslsrrISI afier doeyi higver heeppeerked By diwt sarepfreferred to as
ure 7, whe roorgani sns so marked are

flér[f%e&?r%uqrgp@%reéﬁﬁ;kgﬁl ate excitation light, the 20

f1 uor optpege dhatkers haventabl gartitulaiyosfollngrebeipgtoreipantysn they

W th an absorption spectrum 53 of which the crest 53

hayeat beenavstieatgeh hefossitansk Pyl <si REZYRE: cmMaigd il the
réggo r%ﬁ:sg{ a characteristic fluorescent em ssion

& ¥ of which the crest 54' is at a wavel engt h
A3, di stTihest rfraﬂxErsA@enEmllyaiwmneien@ flubmghone rgesoe @sevell as a
emtted béqrri croor?anr sSns in &@)resence ggh chh h
arewR Gapablenel gangea uetoranreuentwgprr@u rESCRNGH 8 Uorophore
g(rbUrf) e?ﬁfrﬁt%wrh r%‘nC h%sméegprnﬁr?%% ?)*?fe@érﬂg kifetleffect of the

anal ysi s are a Tea nown CO um nat I Ng
emgne fhereefiis to mtg:l|ftyrtea'esecandwgrdupghtorderdtrm thn flupresspence of

ctrum 50 of S n distribution formhas a crest
tﬁg?'r%ttgrﬁug\@ﬂ %%E%Cfﬁdat hat is chosen equal to the
wavel engifysA3stifustieied dyithe dddeaaopdang 54 bh Frgure 7 when the
sufficient énergy in 30 order for it to emt, 1In

rpncamgeeusms 89 marbed ane subjected)ta awmmnrsaterﬁ@&amn light, the
fﬁfc))rophore group is capable of absorbing light energy with an absorption
spectrum 53 of which the crest 53' is at a wavelength A2 and of releasing that
energy in the form of a characteristic fluorescent emission spectrum 54 of which
the crest 54' is at a wavelength A3, distinct from As.

For observing the fluorescence emitted by microorganisms in the
presence of such markers, and as illustrated in Figure 9, devices (integrated
into microscopes) for microbiological analysis are already known comprising
illuminating means for emitting the exciting light and of which the spectrum 50 of
Gaussian distribution form has a crest 50' at a wavelength A; that is chosen
equal to the wavelength A, to excite the fluorophore with sufficient energy in
order for it to emit, in the presence of microorganisms, light with its emission

spectrum 54,
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2 Such a device is provided with an input filter,

di sposed between the illum nating neans and the
support to illum nate, such as band-pass filter of

whi ch the spectrum51 is illustrated in Figure 9, this
filter having a very narrow 2passband centered on the
wavel ength A, so as to select, given the wide 5
spectral width of the illum nating nmeans correspondi ng

to the @@r?%rdHVi&OEe&;&lv)ﬂed \?)/ﬁhvﬁ}’ﬁ\:p%f‘ﬂﬁ&, td'l"&?icﬁ'?g between the

useful To excite t 'uorophore properly a .
illdediatied meaesggnd Te sugpoeitcle Blusinatenpuck s handipags filter of

WBTPESRREIEER § JRePUERP I i S A b B9 narow
phiddpld caftdréd r&naithé USAVAERENON, Ldte aBPRS IsolBt 5 iveh the wide

rgure 9 (here, band-pass filter of narrow passband
spesttad madthoof thiadliunainetiea meansorrespasding toothieyspestiuar 50, only

o T
eﬁé,laﬁ,[ extraneous wavel engt hs. Devi ces having such an

arrangenment are for exanple descriped in 15 the
Uni t ed Shistdavigmelsatcansprisema fiies dispesed Ratwees ihe support to

SFRQES 4, HREGSE WUl i B, Gl B 1 Sofor. o s
bingoniaseeteceby Uhe Wpiectruirs 52oinh Figure 9 éoeneord bahdgass filter of
sinpler while providing performance which is Efs g?o{d

NEOWHBRSSBRAC GETIB0 Qb 1ch Wl ength d). ¢ grder o to Tet pass the
VEVERP S8k Bt nhoRlrtr 1 paSs rdegtexiton toh

fisaied cfgrinthelotherexadapbas wavelengthact with said

m croorganj sns, b b |ight i th . .
absor pt ﬁl@gﬁvﬂ&gHgﬁ{%aﬁegggﬁﬁgw%f‘\flfmr %)é?erﬁg‘errgﬁ%‘a'bed n
tROBMAItRY B4R NS 7 o 2poand to rel ease that energy

by emtting fluorescent 'light with an em ssion ] )
spect r uifhkanvenjioa eanesrn:itheaprrvigien of @i drvcefarskerénrming, like

| engt h, (A3). distinct f ' LON. .
BV ERSER Ao 2B kol AhihePERE L fbish i gy more
SEBAGMIcH aRt &fmbrr Whils Hrodtim s formaneenthich ipasigool or

said marked mcroorganisnms to emt, in response to the
exci t at Terthet gnd itepiovides a eviaeoos the Mmisiorialogigahaglysis of a

LhAoh, e b TP RO BREF ST ERLTDY & ey agent
shiteagéhtuseingtadaptate anscaiflacowith isais microormnisahs,ao absorb light
e?qré(reg(jyetvsitcrzn gr(]e dat?sxo%ttic?rg igg]ec%Vrr? ! EQ%RS Alcges | gtt iancgre{jg%rpmined
absorption wavelength (A;) and to release that energy by emitting fluorescent
light with an emission spectrum having a crest at a predetermined emission
wavelength (As) distinct from said absorption wavelength (A2), said device
comprising illuminating means adapted to illuminate said support in order for
said marked microorganisms to emit, in response to the excitation light emitted
by those illuminating means, light with said emission spectrum; characterized in
that the spectrum of the excitation light coming from the illuminating means
comprises a crest at a predetermined excitation wavelength (A4) distinct from
said absorption (A2) and emission (A3) wavelengths of said fluorophore agent,

such that said absorption wavelength (A2) is situated between said excitation
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sai d absorption (A2) and em ssion (A3) wavel engths of
said fluorophore agent, such that said absorption
wavel ength (A2) is situated between said excitation 3
(A,) and em ssion (A3) wavel engths with a

predeterm ned difference bet8een the excitation (A)
and absorption (A2) wavel engths, by virtue of which it
is made easy to discrimnate the light emtted by

(R RSB RS RSBk MR S, Serbepucen
exditatibs (Af) hhe absorptan () avavelardytios, by eirtuspet whichwitt is made

t he absorptijon vel, th.A2 which.js th i tuated
e lachisenrale, P (91 At Whead BomSholk Al ram that
C‘?ﬂﬁ‘?ﬁ“ tReFRIRingtingvedNsageousl y to situate, between

absorption and em ssion wavel engths, the
portionTlé spectseoffseimbstwene &eaierasiso®f| thehtexcitation and

i d_beyond 10 A _jn ord 0 Liaht . havina.
SEH I RITADRE s E AR R MR (G
bEMHERINO BT it in t iabind t e@dsion IN;oWwavégngingoneskesnitepossible

and to have small overlap of the excitation spectrum. .
advantageeusiyi 49 oitugiect Paiwean t HeostavaPeprptian sang g fiMission

t i ghbqt j ' : '
oo B 25¢ PR RLBSHE e o PRt Bbn' i o poyond
A R breiet &slobtain lightshepiey tuite higheéiyergy dib e wavelbhgthadisto excite
Si %nl ficant parasitic i n_terferenc? with the |ight I
themMfupeaphsye t Sichy thar Bpemite ligagdht TURrSRENGR ALhde have sma
o478 FRLATBUEHSPet 0 iy 1 ERA8AAeckm o e wavelenat

ATt aff meighbbdtg eaveleagfnsyin otder thad theilight whighmanes from the
More particul arl

Mre ¢ , the overl bet ween the excitatio
gaelnmmaans a8 vricR it shesied 9Bcie RANS K anpze does ot
S8 %Wﬁéﬁrﬂ tp‘éﬁaé?lfic if&risieaet hath fHd Rt <phittthdy Bhevilgsrophore
according to'the Invention, the crest of the em ssion
agpattin utheofprebenced | afomipieorganismansechidhat Heds f mgdet Igasy to

SRS, KESRCBLE LB Bt AL o

N NehfRaidY Rleanshe fluorophore (coming fromthe Iight
emtted by the illum nating nmeans at that 25

wavel endldre particuladycther gyerian between 8in gycitation spretrum and

(L 4858355 A M ") HLORGBTIRRE Sphcral ofpet of he
d&RIcRCACEUdINE e P Mivieritiba, krid ghéstpefi thiesemissiorespecitumgof the
fILgrg;{]h%égn% gﬁgremdgtra%ﬁég ?‘Polrﬁ r{ﬁe Vgrttasr,]t gfutfhfeI g;;e%?rturrf %?ttlgg Setxcitation
light and the ratio between the parasite energy at the emission wavelength of
the fluorophore (coming from the light emitted by the illuminating means at that
wavelength) and the energy actually coming from the fluorescence of the
marked microorganisms is considerably improved.

It is thus possible to easily detect on the support the bright points
corresponding to the marked microorganisms with sufficient contrast for them to
be clearly observable, and in particular with the naked eye.

This spectral offset thus makes it possible, even for illuminating
means having a non-negligible spectral dispersion (such as that illustrated by

the spectra 50 and 55 in Figures 7 and 9), to dispense with having the input
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be clearly observable, and in particular wwth the
naked eye. 30 This spectral offset thus nakes it
possi bl e, even for illumnating neans having a
non- negl i gi bl e spectral dispersion (such as that
illustrated by the spectra 80 and 55 in Figures 7 and
9), to dispense with having the input 4 filter of the
prior art devices without it being necessary

fiﬁ??’ &f IH% ﬂ)ﬁ&sartt %e%%%%%ﬁmou‘f?{c%hgldéﬁegéé \i@ﬁ‘l’éks@’to replace

her um natng means o t he spectr al
sdclsp&mmlrmmngsrﬂeemsr by tbér aimnanams@rm&ans efawplch, the spectral

ich is in ge
dhsfeison;s Judl e a5 4 1458t TRt WL S RLdenetdlexremely
gﬁpw acturing cost of such a deV| ce while mnimzing

€ 'l osses of |ight uenergg, since the presence of an
i nput  f Thisethusimakes itipogsitte @ significantly reducenthermanufacturing

BRE R O Rk AL I, e eRE Bl efie. Shee the

préseritien@f tAYe iAPOPGilter,t v iphltivtlarakefiltéorwithuch rmndm/lgassband
10 As the |ight energé{i]ost is less in thelég%ew
necessalilydeads taea subseantipbsirop tin; @n@lgusthﬁ% Fbﬁe(anfioﬂ‘us the

I ﬁﬂl n { e
WSW@WE&{C% ace tB gqgnlal yzgt?)sfgf: éﬂsgﬂweg%'
sur f ace@sothe righit ogresrgyslost lis dessreinbthenatevicer asgarding)to the
than in the application to the mcrosco

f th
igreantion, dt i¢ HBUBr PRFSIRIPt forlﬁ*%@é?%.?iscwsgf SR cSonsyed. to
|ﬁ’15rﬁ|n%5§f|§F%eerd sUB Boﬁegﬁﬁﬁéeé’ftos'a'ﬁ@ g)nz‘g' {¥u@das the surfaces of

conveni ence for acture use: - said
mmﬁc&busrfﬂtmveiemtgaheeﬁﬁo) exansple) ttbant imathe aapplication to the

apsorptio vel e A2 itself shorter than said
BIFTIGORR q'iék}%mﬁewﬁ?r? % § I)é'%ai d spectrum of the
exci t at iQRoldiagto ff@éEBFésSt%%t ardprdferbd rf&Méﬁﬁ@Shs%Q sirngiitity and

intensity centéred on said excitation wavel ength (Al);
convavietice ffler kotbenaeufackine ead diseéxci tation (A, ) and

absor ption velen I e
di ffer encéagﬁze\)ﬁ@% (P W%t@@n?@ﬂgr (}ngerr?asld absorptlon
\hé\?a|eﬁwe(k9nm§é1ﬁsmrt§rahdn fsblucérﬁi@berﬁNawéhgth (As)ri d

device al so conprises a wndow for viewing the |lig

enitted- Zibhgpecirumof the extigtien é!@@h?orﬁpiﬁ‘?%iéd)%ktq;l gaximum

'Iféé\%’ﬁéﬁ%]@ éght%ss an |8dextc aﬂ“ﬁ‘ W%ggigab&pgfywavel engt h

i s situataHe difference between said excitation (A1) and absorption (A2)
wavelengths is less than the difference between said absorption (A2) and
emission (A3) wavelengths of said fluorophore agent;

- said device also comprises a window for viewing the light emitted
by said fluorophore agent provided with a filter which is adapted to let the
longest wavelengths pass and of which the cut-off wavelength is situated
between said absorption wavelength (A;) and said emission wavelength (As);

- said illuminating means comprise at least one base on which is
mounted at least one group of light sources, with said sources of that group
being regularly spaced from each other to form an illuminating array for said

support;
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bet ween sai d absorption wavel ength (A2) and said
em ssion wavel ength (A3); - said illum nating neans
conprise at | east one base on which is nounted at
| east one group of light sources, wth said sources of
that group 30 being regularby spaced from each ot her
to forman illumnating array for said support; 5 -
said illumnating nmeans conprise two said bases
i ncl i ned L8l Ei‘lk}ﬁ{ﬁ]ailﬁ “?ﬁ%g‘n@wﬁlgnbé‘ t\FvBesa‘i’dl 'b%@éé %Ilﬂ&d alfelatwe
predet erm ned 1 ocat % reception of said

to patthetlsnindbe direstioh ofaa greshedernised ri@d:athmjfobye@eptlon of said

angl e, bet ween 400 and 50 5 relative to said
SWP%‘&% ﬁ1 ¥ ocation for reception of said support;
- said i ghdn e Hsedlseildingd tﬁ}‘ﬂafnt bAgledbeti@ssn aod/ sid 50°

- said lighting nmeans conprise a | anp adapted to emt
redativector saidpredeaterhineddacation for egceptiapoégaldesunnests t he

mal | est wa th
wevel ongt FAH0B] Fadtes e tueinLiy efes: st
wavel engt §a|d1Q|dhﬁ2|g amanai Ccopmpriss 08 Wang) eagaﬂ)te(iAfib emit
The features and advantages of the invention wl
pabfsbmmatmlmhtrwd 3 Bltwoaaiafﬁe@éﬂém%tth%ﬁmaéfﬁ%wawewps and of
ot S SLEER R 00 e BB sald ool b aRgength
(xy)@@amdaémmmeemgm (N3hg to the invention; 15 -
Figure 2 is a perspective view hat rgew ce besi

which i$ herféﬁti’é%rﬁ@daﬁvﬁntﬁg%? Ogﬁ'ﬂ? IRYEiioRy ‘9’ aPFPreathéom the
f&ﬁ)\(mﬁ@c esch akgﬂq?léy%'f%réf%ﬁ%@% (}Vr%dillﬁltlng example, with

ers |ve VI rom below and a section view
reﬁer@h(m/t@ttheract:akmamgnngajmmgmnpdﬂmle of symmetry of

hat d , i -
one. of ¢ hbIL opiand Baram AL arteviors et oo Bnle Mgl

on aht cb | RR Ofew icBthatMelidenBeside which is
di odes, ng@ﬁée%ﬁ?“é‘r’ﬁergpgét at ea predgterm r?edeSI ° W

rapneesleetagtmfllter mgigx@myzesmthpeies/ps@et ive view of

oL eG4, B FRES bR vifPren rom
B9 'ahaBa Qb {RWem eleRhfigitaken on a median plane of symmetry of
that device; .

- Figure 5 is a perspective view of one of the two printed circuit
boards of that device on which are fixed two groups of light emitting diodes,
each emitting light at a predetermined wavelength;

- Figure 6 is a perspective view of another embodiment of the
device according to the invention;

- Figure 7 illustrates the spectral diagrams of different optical
members of a device according to the invention as well as the spectral diagram
of the fluorophore agent used with that device to mark the microorganisms, with
a common scale of wavelengths along the x-axis and a common scale of
relative light intensity along the y-axis;

- Figure 8 is a diagram of a part of still another embodiment of the

device according to the invention; and
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menbers of a device according to the invention as well
as the spectral diagram of the fluorophore agent used
with that device to mark the mcroorganisns, with a
conmon scal e of wavel engths al ong the x-axis and a
conmon scale of relative light intensity along the
y-axis; 30 - Figure 8 is a diagramof a part of still
anot her enbodi nent of the device according to the

i nventiong. anda6, .. Fi il . C .
di agr ans Féllgﬂfq gr|Ihgsécr%%%S‘é@%g?alé%ﬁf&gﬁ%‘éﬁﬁﬁﬁ?@r &]g)%ge?}ci Iqure !
baCfep atidVicd acdoiging o diie pribr deslescritest presioushsl y. A

description will now be given of preferred .
embodi nngessriptigp W'Ué?ﬁ%&’%@&’&"d?ﬁé piefemred jambediment of the
. ; .Ej . f taj ki e
i$18 8GR B B BN uin I RelpRAFRIFeRe! © 5 fgreetaiing
itslinageaoBopératish mathetthei el Friof tinee spactralldgagremiscidugtrated in Figure

illustrated in Figures 1 to 5 conprises a casing 2,
7i 11 um nat i ng nmeans 3 fornmed fromtwo illum nating
menber sthe devidd di PRIsHERMLTN Fg@BE £ tyi SVédiapiédylavcdsing 2,
10 The casing 1s of parallelepiped general shape and
illvasnating: psansvi fdrmetofremdtwooill iminadigvmempers 4 @ slidingadrawer
por{?éi on of vvalci 14} bei ng deliberately not shown in
SR IYRGHNNINE ‘i nteri or of the device. The viewi ng

W ndow ThbscagﬁfgeisQﬂrb%tréﬂélé;ﬁﬁe@)geﬁefa)\s‘hapesarfd hasan6ipper wall
(that is to say that it allows the | owest frequencies
1Doapadeyr site walls 1hto 1dngesertionsolav@d thdreiay  delirerately not

i ' ] Il 10 of th
sBREPG Lace!d8 PRLAGIEEL of MR ARRE  1orei . s Wil be
seen befrw,vié\bmgi\nmeme iohetdtonstisstedha lowtpasst fiter 6 (that

by the walls 10 to 14 and_30, for an anal ysj, s

i R ek df s the fowas! GaAveRARA 1y PAsSyRIaiitys; fe longest
hd D, SRR O LBRE] el M BoNE walt 10 KT the ggsing 210
rbedivathatdiltep6andreirt.er unit 40, here a unit

NITET | BR i berpben heipialte Mot ity Sanind 2 ooy the
V\?eﬂlg 1@%%’ %he%??&m%y %ﬁ‘ ah@%is"r]gwégﬁe?e%rhﬁolﬁtéd fbmhiet surrounding

rane 41 used here I's o lulose ester and
light and frowbichi the support to analyze is received.

The support to analyze is here a microporous membrane 41
belonging to a filter unit 40, here a unit commercialized by Millipore® under the
trademark Milliflex®. This membrane 41 has a diameter of 55 mm and is
surrounded by a body 42 of the filter unit.

The membrane 41 used here is of cellulose ester and has a pore size
adapted to retain the microorganisms whose presence it is desired to detect,
most often between 0.10 and 100 microns.

The drawer 5 has a body 30, a collar 31 and a grasping lug 32.

In the body 30 there is formed a cylindrical cavity 33 provided to
receive a filter unit 40.

The illuminating means 3 will now be described with the help of
Figures 3 to 5.

These means 3 comprise two separate illuminating members 4.
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25 adapted to retain the m croorgani snms whose presence
it is desired to detect; nost often between 0.10 and
100 mcrons. The drawer 5 has a body 30, a collar 31
and a grasping lug 32. In the body 30 there is forned
a cylindrical cavity 33 provi‘lded to receive a filter
unit 40. 30 The illumnating neans 3 will now be
described with the help of Figures 3 to 5. These

means 3E‘éeﬁnﬁér§§e?‘ Woccﬁﬁgﬁéég ) r'n'o'uHﬁhgﬁ‘Qb' Wtré‘ﬁé@ﬁ(ﬂél gection, a

7 Each nenber conprises a nounting
ptmmdemmwtaboamaﬂ|omwha:hpllwmgl@cwp6|2r7camd 28@&@0@3 Zhand 23 are

clspepeded, G124 Govandoisen g ciias it Wie D1agki Setgens 20

bRhAsen B &Qhe Behreen atniaethsgaaﬁtr@fdlﬁugertw d 21

and those the diffuser . The mountings 20 are
fixed i fﬁbedeowntmg@a'@ ae fzxeﬂwlrtsnte thet ¢asiny dron thgtwall 10 of that

CSERE th SobH 2FAE B 8585 g 255y TR o

theérab, tthﬂsae%ﬁm&dna@@sesﬂs;sdyeov@gmns;t@h@wzm 1tdwa1-|ch that those
those boards are inclined towards each other in

beardscaieoincined awards egeh eiheloinehg glireghipn wag‘es{?&ﬁep?” zone 33
4 nounting 20 is'thus provided such that
f%é@ﬁ%&pgﬁg%l has an inclination A (Figure 1) of 45

rel ati vEach rmbentiwa] R0 ]j@ thosl grovitee spckdbateatmetbte 21 has an
| ocation that the ne ne 41 ccu

rdeson (REURoBLPhEo 38eIatve fpdh "cio Pl qahe Fredatamined
b
A8 0, i gt % o
oﬁltt@edteviae(dFigtJemtt)e of 23 mm from the vvaII 10. The

U U 0 Sl L6, 22 0 229 e om czo
o%ﬁer J&l‘?ﬁ%odfdof Hﬁ?%il@4h6§§ é’(‘l@b@ Jpde At 8Wistanta o 26fmm from

gl ass on which one 20 of faces is sandbl ast ed
the mallf'dbe which is turned tovvards the di odes). On each

o e S imo8) T (P’ PSS 2 S A g0 t o
distaRt& bees n%cfﬂﬁﬁ tRe diiserd p4as a

These diffusers 24 are here made from a plate of glass on which one
of the faces is sandblasted (the face which is turned towards the diodes).

On each printed circuit board, and as illustrated in Figure 5, a first
group 27 of diodes is disposed, constituted by sixteen diodes 22 as well as a
second group 28 of diodes constituted by four diodes 23.

The diodes 22 are regularly spaced from each other and disposed in
four equidistant rows of four diodes, such that each diode 22 is situated at a
distance of 16 mm from the diodes 22 directly neighboring thereto. This group
27 thus forms an array of diodes making it possible to uniformly illuminate the
membrane 41 when it is disposed in the casing 2 at its predetermined location,
the center 29 of that array being situated at a height H of 54.75 mm from that
predetermined location (Figure 1).

The diodes 23 are distributed in the four corners of a square

interlaced in the center of the array of diodes 22, each diode 23 being situated
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second group 28 of diodes constituted by four diodes
23. The diodes 22 are regularly spaced from each ot her
and disposed in 25 four equidistant rows of four

di odes, such that each diode 22 is situated at a

di stance of 16 mmfromthe d8odes 22 directly

nei ghboring thereto. This group 27 thus fornms an
array of di odes naking it possible to unifornmy

at éldl'rg{.bﬂ %f tSQemngfrgﬁ‘L e ne!ﬁﬁl‘%@ 23 né%h%ﬁﬁ@%ﬁ&e’té‘ ahﬁeat the

casli ng ocati o the center
c@itet bbA squam/aibteert@rmrsmwmraareasmatgthfouﬂ ch:bd&Z%anmre 5).
fromt hat edet er m g\%ﬁh ocat on

Top GaBET 2 R TRCEonEaEaaviM e genan 29 o itk fglicolStiuted by

r%o(ygags gnterl aced in the center of the array of
I odes each di ode 23 being situated 8 at a ©
di st ancEhef CBQdeﬁm PRomrehediodes difsues tha  genyrasyr i KYMILED

t hereto,.an nt er t
obaR B2 ol e AP SR T BoB ot WRAGPURE! iisson
spEkRh 54 i$ Mstratddin Fgurel Tetigvsblctring ofe Batissidh distribution
the array constituted by the diodes 22. 5 The_ di odes

fam baingiaotest §5 @wmwaw@pgﬂyA1meoEm§hus emitting in blue.
mmrftﬁge g ﬁgeéret(ﬂS égff ﬁg Sﬁﬁéts(?rﬁga g%%erc|a||zed

spec r Um

uhietthe réferehcs mePDorn of wﬁ?&hstheaanmelmen ispbatrimo nof dlusirated
having a crest 55 at the wavel

th of 470

i fhes Cawingsns IRoLPLIBAUTRENGHGHBSIDR fairm Ak fids 4 capst at the

iggd 10 under the
r eggigﬁgpﬁﬁﬂ%%%m?ﬂﬁhchet he em ssi on spectrum
got i Ibw'hésatcfﬂa@kies havmﬁ sknlai/vangle of ermdhwm of 18t Jer ﬁnrelative

i stribution m and has,. st at t Lhgt ,

e VAIWe, RG2S SO 0TS Tofoemi L G Tod relative
n’?t@hélﬁ/ ML &7 @bogm ssion of 140 for a relative

sity value of 25% and a solid angle of em ssion
of 90 fa'headtoelleat 2§ ehavis anneprission pawere substgotigliyrfeur times

o alge hagy L (o gipdenan? opel N IERELE By Sihe 1 numerous

tﬁé}ﬂhea(q,gdgglgg tinmes |l ess nunerous than the di odes 22.
The arrays of diodes 22 and 23 are interlaced (that

t o say néestaday0f diodas 22cart 28tarerintesigced (that dﬁ)f%ﬁﬁly nested
wi h‘len TR ongBgsec{]%gstoldbqgﬁ'\ t?\%sﬁl'og{ ﬂo%g@ﬂSus light possible at the

filter unit to be illuminated, whether the light comes from the diodes 22 or from
the diodes 23.

Each group of diodes produces a light spectrum centered on a
predetermined wavelength so as to be able to excite different predetermined
types of fluorophore.

The conductive tracks on each board 21 are electrically linked to a
command and control unit for the device (not shown).

The preparation of a sample to analyze will now briefly be described.

Prior to the actual detection step, the operator collects a sample to
analyze (which may contain microorganisms) by filtration through a membrane
41 of a unit 40.
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filter unit to be illum nated, whether the Iight cones
fromthe diodes 22 or from the diodes 23. Each group
of di odes produces a light spectrumcentered on a
predet erm ned wavel ength so as to be able to excite
different predeterm ned 25 9ypes of fluorophore. The
conductive tracks on each board 21 are electrically
linked to a commuand and control unit for the device

(not Sh@ thﬁhﬁ.‘gﬁsg&g@g@%gﬁk geéﬁ'mie‘?e& Oarﬁ‘ﬁ?ét)éﬁ'\%d on the

w il now r|e rror to the actual
n@hmhepansdmmnat bmpodegrawmg toe Irmctcmrgamawpl i gamtag@owith an

a’ggl%l[nﬂg{% vayt rragg% i ng\%ﬂ ﬁr.rgﬁm rqrﬁ tmé@un'bls preferably
(@&embﬁ ﬁ/ﬂf(ﬁ'ﬁﬂiesﬁﬁnﬁ&éﬁe%%Hds'itb&réﬁér&mﬁatlon This step,

tal ne on t nbr ane an Optl onal st ep of grovvl ng
wtHieh ié copdionghnesalies rcaotieacef gach efn theappicegarganisms initially

owt h | ud Thi
i @Hap 47 o AR iUt ey PHRed ol BRdedR ' ©
deposi t gfeafiepibrbhb tarif e miFdcrgahigs thathit cdontsins are then
optional, enables col onies of each of the

ptacedodngsantas wilht ial cqxnp@$lt|@@ré<artr@n§érl|@%t fismewalls of the

R oS TE (rBP MSRL A e gorae

iftbethe pemeasbiétendariras tomipobitioncienpmrtsrttooenteorthe inside of the
rendering the walls of the mcroorganisns perneable
raigepargRNisMede sistefte markers are then i ncorporated 10

into th Qfers%ﬁg@é)@f\ﬁ@ﬂ B0 M stﬁ tRE infp Ql“n@ﬁfatio% of the

enter the TNsi m cr dorgani sns to etec
déesominatioroof the Ipresenceeorgalveemoef oft hicrongamisms ani arsamﬂple SO

the det f the
nwéar@a?cgﬁ%@é‘%ﬁ%% o R e Gr pRdpaPe AN ERIDRe basi s

of the gewife ;ﬁ'&?sgar %é‘arév%r@% Ml}é%“éﬂ\d)fhe dferbtbralaces a filter

first phas I's pul and t he operator
yrlitad@ 6wlaich mha)epos&lhllytbemo\(amd oy am;anpwgnbpqvafenot illustrated to

pseb dbe EMRERr JHan PoR S RrrBr e iR RAE el 35 of tha
drBfvef.amd Mra3/$e.0$ id ffdn pedraeenntii the ddliansn dbuts théeall 13 such
pushed until| the coIIar 31 abuts the wall 13 such

thatathe heemnbmﬂemlé ip) dispoged positel predetesminadidecatignnwihin the
LR35 5 HoMlek 1 Beififn
casing 2 In or ert e illuminated.

Depending on the fluorophore which was used to mark the
microorganisms, the operator next selects (for example via a switch not
illustrated in the drawings) the corresponding diodes 22 or 23 to turn on (the
diodes 22 in the example illustrated) so as to uniformly illuminate the whole of
the surface of the membrane 41 and to excite, at the right wavelength, the
fluorophore that served for the marking.

The diffusers 24 as well as the spatial distribution of the diodes on
the boards 21 make it possible to have a particularly homogenous illumination
of the whole surface of the membrane 41, whatever the group of diodes used.

As the boards 21 are disposed one on each side of the opening 9
receiving the filter 6, the light coming from the filter unit 40 which is emitted in

response to the excitation light from the diodes passes through that filter as
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20 casing 2 in order to be illum nated. Depending on
the fluorophore which was used to mark the
m croorgani sms, the operator next selects (for exanple

via a switch not illustrated in the draw ngs) the
correspondi ng diodes 22 or 2 to turn on (the diodes
22 in the exanple illustrated) so as to uniforny

illum nate the whol e of 25 the surface of the nenbrane

ad . . i ' ; i : .
S0 1hFigiie 1 Sucfineh Ao HoBRbI O/ RRGE the iG] resnonse of the
m&neaneel1l thesughiheshiir i6awittithe maked ieye asfelseheadi catasra.

the_boards 21 make |t Ible to h . .
par t i cuT & RINHGSBRBRG QLAINSE, IR erTBReNGs Of REapgRBIsmS using

tlﬁ‘g i@‘@%t %ég&ll?‘%l Od@gf%{n%‘ fudtateWnAFRYAE 70 WA KEWHE detailed.

es us the boards 21 are di sposed one on
each si theFighire Fethepepecitung 55rie ofiGausgiarhiermi andgomsesponds to
t he

i gh i f il it 40 whj j ,
oSSt oY DA 5l B DA ARGyt coces
29} QHE WHIGS RS al pEaIShwhidAtthé ickéR 552804 8spdnditg td tHesthaximum

I'nh Figure 1 such that it is possible to observe the

lightghtensity palueds et thewavelenstaivecanal inAéAdint he il ter
6, Wi thith d | i T , _
r es\rgmonsghggﬁpa%%:ﬁ%d 5%%%;54; Fée ee\r(f'(t:lzelgf %Pégg 50 P g{zg)(ra] |tHsém% lB%orptlon

sgébtrmgm dritetodinkf @rmnislorssmaitiuah ofltheofidorephbieustiosendtererto mark
igure Twill now be detailed. 5 In Figure 7, the
the BUerOQrABISMS PHSE @LhaMe®PANGAd corresponds to

th ' ' | i : ’
spect i er ook el 1B5h 130 GRI RTRA, (Garbowy
MesresodinibiiAdetafed. crest 55' corresponding to the

caval 1 ShR7ePPIaRCRSERENT SITPS AdcieR PaLALATe VR pIenath Ao
JrOMCPRRANA, 4% iﬁ?eﬁﬁ’é@ﬁ@%??&runﬁ%@ﬁ&cé IRt at the Wavelength

em ssion spectrum of the uor ophore chosen here to
Nygrréatet thrmnniocr oor gani sns present on the nenbrane. The

P e A
dferBAge %eﬁ/v@édh ABEnd A heReb&IAY RsanBihh tHE diffdbeiteebétoreen A, and

than A and the em ssion spectrum 54 has a crest 54'
Mt the wavel ength A3 greater than A2. In the exanple

H11ustr a[Ih(?adex'%‘n?ta.icsm Wa%%'lentg% ﬁ? % égnb%?éjteigscﬁo%eﬁ]tg H&Vess than A,

t he
such that the crest 55' of the spectrum 55 is offset relative to the crest 53" of the

spectrum 53, on the opposite side to the spectrum 54. This offset is chosen in
order for the light coming from the illuminating means to have sufficient energy
to excite the fluorophore without that light causing significant parasitic
interference with that emitted by the fluorophore in response to that excitation
light.

The spectrum 56 is that of the filter 6 of the viewing window, it cut-off
frequency being chosen (here of the order of 550 nm) to let through essentially
the light emitted by the fluorophore (spectrum 54) and to stop the light at shorter
wavelengths, in particular those coming from the diodes 22 after reflection on
the unit 40.
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di fference between Al and A2 here being | ess than the
di fference between A2 and A3. 20 The excitation
wavel ength A, is deliberately chosen to be | ess than
A2 such that the crest 55 of the spectrumb55 is
offset relative to the crestt153' of the spectrum 53,
on the opposite side to the spectrum54. This offset
is chosen in order for the light comng fromthe

P11 um hengvﬂgﬁ?'}%ﬁf- C(ah@?ﬂ% il tbﬁat%nWe%’{E(W @¥ledtife to allow a

excite Hor ophor'a Wk thout t” causi ng
suifigient iquantitypelr ightttocreddmi tot thef eyemoé tlwe tuser rm\tlng a generally

e e, o d U e L ense, L Dheyin o ovel o
%ﬁﬂré&rw cﬁ’fs éc{%ﬁé‘dj ¥ %e%ﬂ%V\’th iheCNékéH &ye frequency

el ng osen ere of the order of nm to |et
t hr oughWdese thé s&xlchatlmmdlghit gctqmlggq frp@u tihy iHlw@inating means 3

VLSRRG BB A AP 405 ebb eden of trt

rrfern‘?mahﬁe hgvmgem&%oﬁﬁérﬁ%mé efnagiedd e ftLJmfoplhfbrb iﬁkD rendered
his output filter (a colored filter) is wea

vsmleom ithe foun Zf| aa\bnght:, gpet ef éﬁwllmﬁatf9Wohum¢r@Hﬁ qfomlcronS)

return to es 0 1y

5B h P erbE e e ot fim B B HPBRE Yoy e

whi | e empgriangsof meebnglte Acat ofatte bigbh H praddeaadoptimum
for observation with the naked eye. 5 We

h .
rendsring fosthe repsting @Hhﬁgbflg*ainﬁﬁth%on the ermPr Ei‘tibeeﬁ%’a‘ﬁée@er with
t@%h#@@?ﬁ%ﬁrbﬁ Eé'me 41 of the filter unit 40,

0C

Poned menbr ane havi ng mi croor gani sns
mar ked Weﬁ@@afdesdia)@hlmaw dstermmwrte)dappiymgaa dlagk maEk and a

formof a bright s ot of a w hundr eds

fiyptaasas) Seliow Joark RomsGouil aeubra g ik B apeajis: 8 Slfferent
L he{ RAGHch th

AR M 1 i, Bt gmti srre v

birightridss ofctha ﬂlgare‘scerltebmd ghmaxproum while Heiniidnathe parasitic

41, whet he e naked eye or via a canera. These
W‘Qhﬂb‘?sr%ﬂ/@e&%ﬂ( r i ned by applying a bl ack mark

and a fif ey t%%%@?pr}%dg ?Wrdiﬁﬁard(thb@tr% @@GkITab°-sofifoatre angle A
and by seeking, for erent 15 values of that angle

gavarb;btbfa maatmlum light intensifiefos dhe flyarescehaark apdirsactically an
ﬁf@rﬁ:ﬂ € rfki)rlra'g Iﬁ%ﬁfgf&l&ét %éngﬁggf%%h BN cofresponds to an

optimum in terms of reading comfort.

So as to have a certain safety margin relative to the play in mounting
the device it is thus the average value of 45° which has been chosen here.

As regards the height value H, this is a function of the size of the
object to illuminate, the different configurations tested have shown that for a
membrane of a diameter of 55 mm and for a value range for the angle A
between 40° and 50°, the best results were obtained for a height range between
39.75 and 69.75 mm. Similarly here, it is the average value of 54.75 mm which
was chosen in this example.

The device is also adapted, by adjusting the height H, to illuminate

types of sample other that membranes, and generally any support adapted to
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bri ghtness on the black mark. It has thus surprisingly
proved that the range [40-50] for the angle A gave
both a maximumlight intensity for the fluorescent
mark and practically an 20 absence of parasite |ight
for the black mark, which tn@s corresponds to an
optimumin terns of reading confort. So as to have a
certain safety margin relative to the play in nounting

t he deyj LS.t .
oo BBy LB oL SRRk o Rkt ey whose
prebbacd B igdésiret foafeteft hihBusrieseerde.t he 25 object to

Shown UAREINOAROTHRATE RIS G VICHe SRRUBRETIS0 188 UM e

for a v i an@ Rférenbetipsierd0Acaded by 100
t he bes é"#@?ﬂﬂégsﬁ@ﬁg gﬁagi ned forena hei ght range y
arealsgecfor silarpasdsd 69.75 mm Sinmilarly here, it is the

l.ue of, 54.75 Wl i ' :

B g 8 e s HTaau ARSI, 1 g rom i

|abﬁiﬁ9hﬁie$géw@r 5t(hd fileiifiRUS héranssingdirsatipbmcethen a table for
that menbranes, and generally any support adapted to

edampleprandi for the factrihahitheryiqingriedown! Q7 suhete forgied; fiom a

d : Co . ¢ h
Sl T8 G ceBanelia® Ko RifRSRECadint g ol 130 9 fing 102
ah&Prreserd pdfiters Fi gaire 806" GCasewhalof ythe pfiisdes nheinghboasert in a

reference nunbers increased by 100 5 are used for
ceirespendingppeningob theeslidee18®1” has the sane features as

t he devj 1 te [ CKIA0 ¢ i W
fiiter Gy 9L IRy P EEAS I e ian opilg e lo
frfagﬂencﬂéﬁnw @asenthéotorigest f wavelehgths) hand/i efwiwhjchn Hheowut-off
107 is here forned frol:‘n a S'#?e 108 .of rectangul ar
freauenel isplistingt £gR therothrECYRP 898 ¥ -he casing 102

10 and ﬁ'EQ.ré\iaé’%Bfié ghgéﬁe&%atg%id'é Rfi"(not Masthatel) bhehat device
filters being house n~a correspondi ng openi ng of .
sbhes ¢ ibdeanig8to plach amyt ichaber idneeof e fourciiitqrastd6 to 106™ in

rege! NGBS OPRRIRS LIREPHER YAl 180 Wi oh the cut - ofT
T equent 2 B o e agen o1 & gur e

dicdds hiath atd twnedtest) tooseleighfrofe e dour available filters the one
which has the most adapted cut-off frequency (to obtain the best contrast for
example).

In one embodiment not illustrated, the filter 6 is not a low-pass filter
but a band-pass filter of which the passband is centered on the wavelength A;.

In still another embodiment illustrated diagrammatically in Figure 8,
the crest of the spectrum of the illuminating means does not necessarily have to
be localized and thus extends over a larger range of wavelengths by using for
example as illuminating means 203, instead of the diodes, a lamp 204 of
polychromatic light associated with a high-pass filter 234 adapted allow the
highest frequencies to pass, that is to say the shortest wavelengths, which is
less costly than the band-pass filter of the prior art and of which the cut-off
wavelength A is situated between the absorption wavelength Aznd the emission

wavelength A; (Figure 8).
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so as to be able to place any chosen one of the four
filters 106 to 106"" in register with the opening 109
of the wall 110. It is thus possible, depending on the
fl uorophore chosen and on the diodes which are turned
on, to select fromthe four #¥ailable filters the one
20 which has the nost adapted cut-off frequency (to
obtain the best contrast for exanple). In one

ow pascarf Fopl G PbIAL B SuE8 & Wl afifonfinay aiso e
pRRfcRaNe dlﬁe@ml\/erskﬁhﬁfbrtrhanymtlmdzrea@hbaﬁbns bucls tas| dnalysis by
w&”rééf?éé@eé‘“@?%ﬁgcm'eé%fdéﬁ Fq%tqir\d%%é@%w#u&%'aclnce cytometry,

(PhUTHGRIRS PORIRAE fokogenae hoburay ohyffon of
dmm:elfeng;dm biy thmengpplmatmesathph ebeirg iin lauMerséan sgecific to the

203, h des
BB maeBtp R gfe el pEhEcfayiad oL iRy ARE bisepia e fixed
|32ﬁ5t REGRIsBRIVA |c§§{nbmke tAb @28 fig 2 iIRgUanRd; fsmhg fepregample be a

Is to say the shortest wavel engths, which is 30
hbep sucresinding tharoptise obardiciReooPE; [ ter of the prior art

and of ich th t

o0 won PG BR0ds SR e R iBhEdoscriec
anarepridghbed but Ehooinpadies ady vaasitlfyrm theredf.| be not ed

that such an illunminating systemmay al so be produced

in different versions for many other applications such
as analysis by mcroscope, scanning of biochips,
readi ng of plates by fluorescence, cytonetry,
transillum nators, PCR real -tine reading, the
geonetrical configuration of the 5 device for each of
these applications then being in a version specific to
the application in question. The frane of the device
to which the bases 21 are fixed is not necessarily a
casing like the casing 2 illustrated; it may for
exanpl e be a hoop surrounding the optics of a

m croscope. The present invention is not limted to

t he enbodi nents described 10 and represented, but
enconpasses any variant formthereof. 14 CLAIMS 1. A
device for the.m crobiol ogical analysis of a support
(41)
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adapted to contain m croorgani sns marked by a
fluorophore agent, said agent 5 being adapted, on
contact with said mcroorgani snms, to absorb |ight
energy with an absorption spectrum (53) having a crest
(53') at a predeterm ned abslFption wavel ength (A2)
and to rel ease that energy by emtting fluorescent
light with an emi ssion spectrum (54) having a crest
(54') at a predeterm ned efiggion wavel ength (A3)

di stinct fromsaid absorptTon wavel ength (A2), said
device 10 conprising illumnating neans (3 ; 203)

dapt ed N d d f
Sar0 i kedPrPEVEs: b eoBpaicl Ahalysh, At o rslibhet (41)
?gﬁfetd%g)se;aht?in' HitroSigahlshts Markd®®y 4 filioibphatd @?gm)?%ﬁﬁj agent

ht wth said em ssion spectrum
betmj adapded zenl ContalChthh tshisl gyrreerdaniges,)toggbsprk light energy with

%sto%tbtic?nn g;la) qu’g éﬁéﬁ\%\?@é [ao%égp &éai ét“é“gg@dét@ﬁmﬁ@a Thso rption
v@rv% MAJ) &fhdeteCiicl stisethat\aMetgs gy bn{wﬁng filiosé doumt nghtowith an
said sorption (A2) and em ssion (A3) wavel engt

esaibgion| spRape r G4 daming sajcqae%é@%aa\tdaaeweﬁ%ﬂeé emission

efl enlg @Fﬂ( %‘;fs%tm'c% f?&g‘g‘! ug‘év\lgsep Ilgﬁﬁﬂ ﬁ/ﬁbﬁleﬁéﬁi t(ﬁ‘t)I QRid device

hgﬁ%ir@" munrttatiig freaasds ; Waptécbtoe»ﬂuntlmtecsalq Aupport (41)
an absorption (A2), wavel engt hs, ¥ virtue of
h

i order o8 B0 AT rHPBOTGA WABLORnID [AsgRNSe ¥ fhe pxcitation
t
B e Ayt o 9! 2, Ut 8140 oo

spleatroml (5Hhahardatenizeadin thathe spedrunex66) af itbe excitation light

| ength_(A, horter t d_absar pt
D SR edluminalad T Bor 2 PaRORRBEG A LLpn(55) at @

ﬂ@&@'{eﬁﬂ% & 5103%&eleﬁ*@ﬁ‘(k%%éﬁr@&ﬁ%rﬁ%aﬁd}aBQ(Vrp‘ﬂBﬁ (A2) and

ai s characterized in that said spectrum
e(rﬁs;suoof()\@maeelengﬂusu ofrsdid fhoraphase iagest, suseakat said)akgorption

. t {
wavrathe WL e ShERE, oeaiBEa SRR RGof, BF A, fpsion (10
\ﬁé\?él@ﬁgtﬂlst\ﬁitr?’aa pRAfetsiiRed efifférance Nsdtwbbe tblefé)eiltaﬂ@e (M) and
between said excitation (A) and absorption (A2

ateosptiony thy wazeldngths dy Yidua afnehightit israade q?@b’v@@eqiscr'mmate
88, Jof SE0RHHOR S5, HUOEAAS' dBahtThom ! SORIE fbm tne
iMirRfifg Phegh (315203t 0 4, characterized in that it
ia: Sﬁt ‘e trlt xscﬂf;wé\ﬁehn%%grémg ! tOlOC7|alITE o1r thygc?egrlzeg in that said
ght e i
excitation wavelength (A1) is shorter than said absorption wavelength (A2), itself
shorter than said emission wavelength (As3).

3. A device according to any one of claims 1 or 2, characterized in
that said spectrum (55) of the excitation light comprises a peak (55) of
maximum light intensity centered on said excitation wavelength (A+).

4. A device according to any one of claims 1 to 3, characterized in
that the difference between said excitation (A1) and absorption (Az) wavelengths
is less than the difference between said absorption (A;) and emission (As)

wavelengths of said fluorophore agent.
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fl uorophore agent provided with a filter (6 ; 106)
which is adapted to et the |[|ongest wavel engt hs pass
and of which the cut-off wavelength is situated 5

bet ween sai d absorption wavel ength (A2) and said

em ssion wavel ength (A3). 6.1% device according to any
one of claims 1 to 5, characterized in that said
illumnating nmeans (3) conprise at | east one base (21)

on which i S,)A %S&cﬂ ing&8n 2% élg?né 41d Olcnhtdtiérized in

sources (22 sal our cés that group
tr_(alllﬁt alsei cumpeises ar\!vmdspaﬁexjw?bfnraée\hingt ther light enoittaddyy said
il lumnatin

ARG GOBRLIPHR 6T S A BTciRar ADBLTIC 1§ AOPRIED to let the

Iosrgjle)gt WAIHAGAL | HEsITRAMAS of IVhiER PRI S6t-bFOWEPIENGASRS situated
inclined relative to each other in the direction
betweerpsaid ebeprptimedwhvelangibrA)and said gmissiopwayvgiength (As).

support (4 n the d

Lo O ai i 7. Adeylog AEediBitg B ariarte ot ot 58aM Jdzoa in
that ééi@'ll“diﬁi%aﬂbig&ﬁeaﬁﬂ és) comphise WrelBagi0On@hse021) on which is
relative to sard eterm ned | ocation for reception

nagunied @t irashene qrzpsup (29) OfAllth\ﬁO@éC%ﬁc@@r)dWH'g spisl spMycen&22) of

3 08 872 oG S oL By s 38 it

deyifoesgidsupgdortg4tp any one of cI aims 1 to 5,
characterized in, that said |lighti n nmeans (203

compri s a_ PasisvioRoALoRiRg d ERmN: CURGERFEal that said
lllldrﬂl%tlﬁgqn@aﬁé Kﬁd)e ?t‘w\%ﬁéé t\ﬁgaﬁl&%as@% f(EV\E?‘n |H§d5r |\/§§{b each

ths Ich the cut-o vel engt
dtISerSnntthetdacédblehvm‘em psadeteabimed docation fmwebelntglmo( aaif support
(41 |n tﬁe de(\anrcr:leSSI on wavel ength (A3).

8. A device according to claim 7, characterized in that each said
base (21) is inclined by an angle (A) between 40° and 50° relative to said
predetermined location for reception of said support (41).

9. A device according to any one of claims 6 to 8, characterized in
that said light sources are light emitting diodes (22).

10. A device according to any one of claims 1 to 5, characterized in
that said lighting means (203) comprise a lamp (204) adapted to emit
polychromatic light and a filter (234) adapted let pass the smallest wavelengths
and of which the cut-off wavelength (A;) is situated between said absorption

wavelength (A;) and said emission wavelength (A3).





