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(57) ABSTRACT

A system is provided that includes a light-emitting diode
(LED); a temperature sensor in thermal contact with the
LED and capable of measuring an operating temperature and
generating an operating temperature signal; and a tempera-
ture regulating system capable of receiving the operating
temperature signal and regulating the operating temperature
based on the operating temperature signal. A method for
stabilizing the temperature of an LED is provided. A method
is provided that includes providing a system comprising an
LED,a reaction region, and a samplein the reaction region;
generating excitation beams with the LED; directing exci-
tation beamsto the sample; detecting an optical property of
the sample to obtain detection data; measuring the operating
temperature of the light emitting diode; and adjusting the
detection data of an excitation beam characteristic shift

related to the operating temperature, when the LED is
operated at the operating temperature to generate the exci-
tation beams.
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TEMPERATURE CONTROL FOR
LIGHT-EMITTING DIODE STABILIZATION

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present applicationis a continuation-in-part of
co-pending U.S. patent application Ser. No. 10/440,719,
filed May 19, 2003, which in turn is a continuation-in-part
of co-pending U.S. patent application Ser. No. 10/216,620,
filed Aug. 9, 2002, which in turn is a continuation of
co-pending U.S. patent application Ser. No. 09/700,536,
filed Nov. 29, 2001, which claims priority to PCT/US99/
11088, filed May 17, 1999, which published as publication
number WO 99/60381 on Nov. 29, 1999, all of which are
incorporated herein in their entireties by reference. Cross-
reference is made to co-pending U.S. patent application Ser.
No. 10/440,920 entitled “Optical Instrument Including Exci-
tation Source” to Boege et al. (Attorney Docket No. 5010-
027-01), co-pending U.S. patent application Ser. No.
10/440,852 entitled “Apparatus And Method For Differen-
tiating Multiple Fluorescence Signals By Excitation Wave-
length” to King et al. (Attorney Docket No. 5010-047-01),
both filed on May 19, 2003, and to U.S. patent application
Ser. No. 10/735,339, filed Dec. 12, 2003, all of which are
incorporated herein in their entireties by reference.

FIELD

[0002] The present teachings relate to an optical instru-
ment using excitation beams generated by a light-emitting
diode.

BACKGROUND

[0003] Light-Emitting Diodes (LEDs) can be used as an
excitation source for optical detection, for example, in
fluorescent measurement. There is a need for providing an
LED excitation beam source that does not exhibit beam

intensity changes and/or spectral shift. A device compatible
with nucleotide amplification reactions, detecting such reac-
tions, and capable of processing a relatively large numberof
amplification reactions is desirable.

SUMMARY

[0004] According to various embodiments, a system is
provided that includes one or more light-emitting diode
(LED), a temperature sensor, and a temperature regulator.
The temperature sensor can be in thermal contact with the
LED,can be capable of measuring an operating temperature,
and can be capable of generating an operating temperature
signal. The temperature regulator can be capable of receiv-
ing an operating temperature signal of the LED and regu-
lating the operating temperature based on the operating
temperature signal. Herein, it is to be understood that by
LED whatis meantis at least one LED,andthat a group or
array of LED’s can be included in an “LED”as described
herein.

[0005] According to various embodiments, a method for
illuminating a reaction region with excitation beams is
provided. The method can include providing a system that
includes an LED andareaction region. The method can
include generating excitation beams with the LED; directing
the excitation beams toward the reaction region; measuring
an operating temperature of the LED; and regulating the

5

Dec. 22, 2005

operating temperature by transferring heat away from and/or
into the LED, based on the measured operating temperature.
The reaction region can include a sample retained therein.

[0006] According to various embodiments, a method for
illuminating a reaction region with excitation beams is
provided. The method can include providing a system that
includes an LED andareaction region. The method can
include generating excitation beams with the LED;directing
excitation beamsto the sample; detecting an optical property
of the sample to obtain detection data; measuring the oper-
ating temperature of the light emitting diode; and adjusting
the detection data based on the operating temperature. The
adjustment can be made, for example, by shifting the
detection data. The shifting of the detection data can include,
for example, a shift in intensity, spectra, or both.

[0007] Additional features and advantages of various
embodiments will be set forth in part in the description that
follows, and in part will be apparent from the description, or
can be learned by practice of various embodiments. Other
advantages of the various embodiments will be realized and
attained by meansof the elements and combinations exem-
plified in the application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Various embodiments of the present teachings are
exemplified in the accompanying drawings. The teachings
are not limited to the embodiments depicted in the drawings,
and include equivalent structures and methodsas set forth in
the following description and as would be knownto those of
ordinary skill in the art in view of the present teachings. In
the drawings:

[0009] FIG. 1 is a side view in partial cross-section of a
system including a heater providing temperature stabiliza-
tion for an LED array according to various embodiments;

[0010] FIG. 2 is a view in partial side cross-section of a
system including a thermoelectric device providing tem-
perature stabilization for an LED array according to various
embodiments;

[0011] FIG. 3a is a side view in partial side cross-section
of a system including a fan and cooling fins providing
temperature stabilization for an LED array according to
various embodiments;

[0012] FIG. 35 is a top plan view of a capillary sample
holder according to various embodiments;

[0013] FIG. 4 is a top view in partial cross-section of a
system including a fan and heating element providing tem-
perature stabilization for an LED according to various
embodiments; and

[0014] FIG. 5 is a side view in a partial cross-section of
a system providing a strong thermal conductive path accord-
ing to various embodiments.

[0015] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are intended to
provide a further explanation of the various embodiments of
the present teachings.

DESCRIPTION OF VARIOUS EMBODIMENTS

[0016] According to various embodiments, a system is
provided that includes one or more light-emitting diode
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