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Abstract
Mid-infrared (mid-IR) laser spectroscopy is introduced as a physical
chemosensor for liquids. Mid-IR sensor systems measure vibrational
spectra of samples under investigation and thus are able to directly access
chemical information. In this work, a pulsed External-Cavity QuantumCascade Laser (EC-QCL) with a 350 mW maximum emission power at
1180 cm-1 and tunable from 1030 cm-1 to 1230 cm-1, was used for
transmission measurements of physiological solutions with
pathlengths > 130 μm, thus significantly improving the measurement
capabilities of mid-IR sensors employing thermal emitters. The first part of
this paper discusses the characterization of the EC-QCL using timeresolved FTIR spectroscopy. Moreover, a comparison of the achievable
performance of the physical chemosensor as opposed to a standard FTIR
spectrometer is included. Results on the direct determination of glucose in
spiked human serum in the physiologically relevant concentration range
from 30 mg/dL to 400 mg/dL are reported. Furthermore, spectra of albumin,
urea, lactate and phosphate in aqueous solution recorded with the EC-QCL
chemosensor are shown, indicating its capability for simultaneous multianalyte detection.
Keywords: Quantum Cascade Laser; Physical Chemosensor; Glucose;
Lactate; Albumin; Urea; Phosphate; Blood; Serum; Mid-infrared;
Spectroscopy; large pathlengths

Corresponding author.

Purchase
$ 31.50

Note to users: The section "Articles in Press" contains peer reviewed accepted
articles to be published in this journal. When the final article is assigned to an issue
of the journal, the "Article in Press" version will be removed from this section and
will appear in the associated published journal issue. The date it was first made
available online will be carried over. Please be aware that although "Articles in
Press" do not have all bibliographic details available yet, they can already be cited
using the year of online publication and the DOI as follows: Author(s), Article Title,
Journal (Year), DOI. Please consult the journal's reference style for the exact
appearance of these elements, abbreviation of journal names and the use of
punctuation.
There are three types of "Articles in Press":
 Accepted manuscripts: these are articles that have been peer reviewed
and accepted for publication by the Editorial Board. The articles have not
yet been copy edited and/or formatted in the journal house style.
 Uncorrected proofs: these are copy edited and formatted articles that are

http://www.sciencedirect.com/science/article/pii/S0925400511006265

7/14/2011

ScienceDirect - Sensors and Actuators B: Chemical : Tunable Mid-Infrared Lasers in Phy... Page 3 of 3

not yet finalized and that will be corrected by the authors. Therefore the
text could change before final publication.
 Corrected proofs: these are articles containing the authors' corrections
and may, or may not yet have specific issue and page numbers assigned.

Copyright © 2011 Published by Elsevier B.V.

Sensors and Actuators B: Chemical
Article in Press, Accepted Manuscript - Note to users

Home

Browse

About ScienceDirect
What is ScienceDirect
Content details
Set up
How to use
Subscriptions
Developers

Search

My settings

My alerts

Contact and Support
Contact and Support

Shopping cart

Help

About Elsevier
About Elsevier
About SciVerse
About SciVal
Terms and Conditions
Privacy policy
Information for advertisers

Copyright © 2011 Elsevier B.V. All rights reserved. SciVerse® is a registered trademark of Elsevier Properties S.A., used under license. ScienceDirect® is a
registered trademark of Elsevier B.V.

http://www.sciencedirect.com/science/article/pii/S0925400511006265

7/14/2011

