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small s1ze, robustness, low cost, low response time, accuracy, precision, high sensitivity,
selectivity, low detection limit, real-time, and point-of-care detection have a great
potential for routine use in hospitals. In this review paper, the recent advances in the
fields of external cavity lasers and breath analysis for detection of diseases are

presented.

Background: Lung cancer is one of the leading causes of death in Europe and
the western world. At present, diagnosis of lung cancer very often happens late
in the course of the disease since inexpensive, non-invasive and sufficiently
sensitive and specific screening methods are not available. Even though the CT
diagnostic methods are good, it must be assured that "screening benefit
outweighs risk, across all individuals screened, not only those with lung cancer”.
An early non-invasive diagnosis of lung cancer would improve prognosis and
enlarge treatment options. Analysis of exhaled breath would be an ideal
diagnostic method, since it is non-invasive and totally painless.
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fields of external cavity lasers and breath analysis for detection of diseases are
presented.

Background: Lung cancer is one of the leading causes of death in Europe and
the western world. At present, diagnosis of lung cancer very often happens late
in the course of the disease since inexpensive, non-invasive and sufficiently
sensitive and specific screening methods are not available. Even though the CT
diagnostic methods are good, it must be assured that "screening benefit
outweighs risk, across all individuals screened, not only those with lung cancer”.
An early non-invasive diagnosis of lung cancer would improve prognosis and
enlarge treatment options. Analysis of exhaled breath would be an ideal
diagnostic method, since it is non-invasive and totally Eainless.|

Methods: Exhaled breath and inhaled room air samples were analyzed using
protan transfer reaction mass spectrometry (PTR-MS) and solid phase
microextraction with subsequent gas chromatography mass spectrometry
(SPME-GCMS). For the PTR-MS measurements, 220 lung cancer patients and
441 healthy volunteers were recruited. For the GCMS measurements, we
collected samples from 65 lung cancer patients and 31 healthy volunteers. Lung
cancer patients were in different disease stages and under treatment with
different regimes. Mixed expiratory and indoor air samples were collected in
Tedlar bags, and either analyzed directly by PTR-MS gr transferred to glass vials
and analyzed by gas chromatoaraphy mass spectrometry (GCMS). Only those
measurements of compounds were considered, which showed at least a 15%
higher concentration in exhaled breath than in indoor air. Compounds related to
smoking behavior such as acetonitrile and benzene were not used to
differentiate between lung cancer patients and healthy volunteers.
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