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illum nation device to pass to the
The apparatus further includes suitable optical devices that define a beam path that leads
from the illumination device to the reaction space and from there to the detector. The optical
devices comprise, e.g., a dichroic mirror that is disposed between illumination device and
receptacle and allows the excitation light emitted by the illumination device to pass to the
receptacles and reflects, to the detector that is disposed, e.g., laterally, a fluorescence signal
with a longer wavelength that is emitted from the reaction region. Usually, a number of other
filters and lenses etc. are provided upstream of the detector.
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Advant ageous further devel opnents of the invention are
specified in the dependent cl ains.

Accordingly, according to the invention, a reference device is provided in the apparatus,

which reference device includes a reference light-emitting diode that is separate from the

illumination device and whose light gets coupled into the beam path behind the reaction
region.

Advantageous further developments of the invention are specified in the dependent claims.

Whereas essentially only a test of the light-emitting diodes used for measuring the PCR
samples is performed in the known apparatuses, the invention uses a separate light-emitting
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According to the invention, the coupling of the light of the reference light-emitting diode into
the beam path is provided to occur behind the reaction space.
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sufficient.

Variations of the electrical power supply are a frequent cause of possible deviations of
measuring results. For this reason, reference light-emitting diode and the light-emitting
diodes of the illumination device are connected to the some electrical power supply in an




that even only 2 reference neasurenents, one before
WO 26074031263 af t er the PCR reactjon, are suffi ciPOT/EP2006/008559
Varl ations of the electrical power supply are a

%&uent cause of possible deviations of mneasurin
adva"‘?@ sifurther gevelpprientsieh that ad diodes aee supphied with eleetrigal power in

an |derﬁic§ﬁﬂaﬁ{& Varatibhgbf the '@!édﬁc‘éGpoWHr %¢@§ethff B8use the reference

| um nation device are connected he sone
"ghf-e'@ﬂ*&a Jipdels spBiget todp pae intlugncepdn mfpnbgmyslosment
PCT/ EP2006/ 008559 advant ageous further devel opnment
ch that all diodes are supplied with electrical

The m\fﬁf\k@? shajl be{usteaded indaeredigialdn theigliqwing basedsm qmélgure that

shows @heSkmpA) eRBY@MmeA! 0 §6the @ EBarﬁﬁféaAééé‘rdH&% ﬂ‘%flﬁ\l;
light-emtting diode is subject to the same Inf uences
in this further devel opnent. The invention shall be

The apda?éiﬁé ﬂ@hﬁﬂxdb@aﬁlﬁ&rﬁ\o@?&é’ﬂ 11 that ik Qﬁo&@gég%d&ﬁgalﬁ/aa?\?g é%frhes

one ure that sNoOws an exe
receptaqigs a%gﬁpa?fag%de%ﬁﬂen NgSSels, imw iph B8R PLSHeam i sach having the

fluores3BRGY lﬁéhb@toil—gnd/&thé ﬂﬁﬁca@or& Wﬁ@ﬁ&&éﬁvegcéﬂ?ﬁﬁ?d SnPRRBA are not

schemati cal |l y i ncl receptacles
shown d\eee. ar¢ placed @éﬁ? F%@P%@élzs i n which one PCR sanple
each having the fluorescence indicator and/or the
... indicators nentioned above is contained and which are
A lid heygting thipglydingae iluspipatinnedaviseiinlyding a plivditaefilight-amitting diodes

14is pidc@d '&»ﬁl!ﬁé fh‘&rnl@cyblé? H H‘%H? I@ﬂ énﬂ%H%ﬁR)ﬁE 19,%39ﬁ§' glgﬁd 1o one

InCUIn% [uralit ttin
receptatia d2qPre f@*Plb the, é@hfmt’mg ﬂlOﬂQS 1baee aqrmedemnetfom@ of an array.

Durmgdh@%a%ﬂreﬁ%h théh@rﬁ%‘nﬁﬁﬁﬁ dferQQ pr f%? 8fitcRed Such that only

Pr ef er abl tting 4 are arranged

one assigneg éeq99¥Qﬂ%T2 8 VQQ*@"W at armuglvefgtlmhe measur enent, the
light-emtting diodes are preferably sw tched such
that only one assi g;yed rece tacle 12 is irradiated at

An exeiFgaryipar Rativs, SR cHpN & Y litnip dt eritisd Hy wnlichy-ertting
diode iéf’and Haf da’s%ﬂr&ﬁhbﬁ R Fﬁ?)a?é/ fd?]é?eksl &hst, U tBtnthrgout long-

di ode 14 and t ses r ou
wavelgrgfh fé@cﬂpes tmewser@xetaeﬂlahtﬂﬁ n%se%imougbregbeamsmﬂttengz that

preferéﬂl@%tdo%te@%ﬁﬁé&bﬁ’é‘ﬁw'tM|soﬁP&ho'n' ght 15 passes through a
beam splitter 1/ that prefera bly is conpletely

perneable in this direction. As has been nentioned

As has{ %&%Sﬁk%eé%ﬁé@te J‘Qodviegf% Iié@t @@rﬁﬁt@ gYI}etIEﬂt-emitting diode 14

t-emtting
is meant &ﬁ&@&% éﬁ'é'@feis%nC@aWJ?aTP'h@ﬁt ip quaeetszem P<i>lﬂ sampiern Heneleptacle
12, wh'eﬂedp'&ﬁ tﬁ@ﬂ@d%?é‘én@e |ﬁ%atmlﬁmré&bﬁcé %Hr‘?a{l gc ?E& Beam spiitter

i ndi cator emt |'uorescence si
17'is sippiuradsguch fhat me %lt%%qema@ 8igsalde' vsm@ﬂeoteh:btowamrﬂeeseuéﬁce
signal 15" is reflected towards the side. Preferably,

a dichroic mrror that allows the excitation light to
Pfefefﬁ%lesa dighyoicrraifmog thas allgyes the [exeitadion kgt do pasp but reflecis the

fluoredcBRESSigME oF b FdHgeP walSle i s ASe SRR R shidef i 7.1 7-

The reflected fluorescence signal 15' is then detected by a detector 27. Optical devices that
can be used to display the fluorescence signal 15' on the detector 27are placed upstream of
the detector 27. The detected signal is then amplified by one, usually a plurality of, e.g.,
wavelength-specific, multipliers that are not shown.
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In the embodiment shown, a reference light-emitting diode can be provided and coupled into
the beam path with relatively little design efforts.
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measmﬂéfn@lﬂlﬂéf thé BgHt &Ry %@aﬂ@ﬁkséf‘ﬁlﬁﬂg‘b%déeam Edmp WT@%n

characterized in that the reference

ewcei m%@%esampé\%?%&e rsfeyapceRpasuredyvaluewith thegpgasurqd,yalues,
charabtéﬂﬂbd@ﬁ tI'YHi e rekcste RQUMVRE lhé]&ciésté"'tpefQSﬁéB IRt Em(tﬂrfg didde 140),

behi nd the reaction region. 2. arat us accor I'ng to
the light %th'qh is cRuplad inde tf@éwarmpqth é‘t5 4 gbe@@d Heoeactioniregipon
spectrumis broader than that of the light-emtting
di odes (14) of the illum nation device is provided as
2. rApeparalys aceerging e plain il ngharpelerized irpthat 3 diogepydiose gaission

spectrftie rb%d?ﬁr fh\%ﬂ "Ell\ﬁ'oﬂr?e Ilg‘F\P @ﬁ]ﬂﬁﬁge&b%g%gﬂhf‘ofttn ﬁlu%w@'ﬂ&qaevwe is

generati ng ere
provide g@istreferance MI@} Qﬂ"ﬁkﬂ@ QM)MOM Appar at us accor d| ng to
any one of the preceding clains, characterized in that
an optical filter device (230), in particular a
3. népparalus@eeding tgclaite 2f chargeteridedvinsthat ardiddecgenetading white light

efiabt | i (140) is provided. 5.
s prov&é@é@ﬁ%eé%&l@ B?W&ﬁ'ﬁ%agﬂgk‘gﬁz of the preceding
clains, characterized in that the light emtted by

4. ¢ ﬁ?g&f?i]ug %e&ﬁmba? Eh%;cjsﬂé H 'Ehg%r«%%eaﬁgﬁ c‘a]rrﬂig )cﬂa§a?ctgH%cFﬂ that an

I5edm nean assignhed
optlcat it wlevioe (F30han padiodipr a @euttgl pansityugasaditter, dilowgsttemnaiwm the

reterefB Il SRS T kB Bdge (140) and the
light-emitting diodes (14) of the illum nation device

5. aﬁ\%p&r%ﬂﬂ c&?r%mg% )?0%3 nFth%'p?é:éerd}n%a};llau%g,cwehrarg’&gl[iggd in that the

light emitted by the reference light-emitting diode (140) is coupled into the beam path by

means of an assigned light conductor fiber (200).

6. Apparatus according to any one of the preceding claims, characterized in that the
reference light-emitting diode (140) and the light-emitting diodes (14) of the illumination
device are connected to the same electrical power source.




