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Fig. 1: Basic setup of a FTIR spectrometer with a broadband thermal
radiation source, an interferometer, and a broadband photodetector.
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Fig. 2: Roadmap of critical developments for practical broadband Fourier
transform infrared (FTIR) spectroscopy.
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Fig. 3: The InfraM(R)ED Alliance is a global initiative and platform founded
by spectroscopists and device manufacturers.

HIGHLIGHTS

® FTIR spectrometers lack on scalability

®@ Virtually all components of the FTIR
instrument require intensive re-engineering
for a widespread use

® High-emissivity, energy efficient IR sources
enable broad spectral coverage and
miniaturization of FTIR spectrometers

Roadmap to large-scale infrared
medical diagnostics

Point-of-care analytics

Fourier transform infrared (FTIR) spectroscopy is a
well-established experimental method that is widely
used in disciplines such as materials science,
pharmacology, and life sciences. Its effectiveness is
based primarily on its conceptually simple setup,
requiring only a broadband thermal radiation source,
an interferometer, and a photodetector (Fig. 1).
However, virtually all components of the FTIR
instrument require intensive re-engineering for a
widespread use such as point-of-care (POC) analysis
of saliva during routine dental examinations or
whole-blood analysis in outpatient care.

Roadmap of critical developments

The road to the FTIR spectrometer tailored to
health diagnhostics is depicted in Fig. 2. The
optimization of parameters for molecular sensing
encompasses spectral coverage, resolution, noise,
and data analysis capabilities. Miniaturization and
spectral coverage are fundamentally limited by the
infrared radiation sources used, whose emissivity is
often insufficient to cover the long-wavelength
spectral range, i.e. > 10 um (see Insights 24/03).
Furthermore, wavelength-flexible IR detectors are of
crucial importance; these must exhibit a spectrally
flat response, be free of microphonic effects, and be
capable of operating at room temperature. This set
of requirements also necessitates the use of non-
toxic and environmentally stable IR-transparent
glasses with both low and high refractive indices.
Materials with a low refractive index are ideal for
protective windows, while materials with a high
refractive index can serve as beam splitters.
Furthermore, novel interferometer topologies are
needed that combine increased vibration resistance
with fast scanning rates. Finally, software for the
precise extraction of spectroscopic features and
their integration into open databases would
represent a groundbreaking advancement.

InfraM(R)ed alliance
INFRASOLID® supports this roadmap and the

InfraM(R)ED Alliance initiative (Fig. 3) with the
development of broadband, highly energy-efficient
thermal infrared emitters.

For more detailed information see this publication:
Infrared photonics for healthcare
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