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Photonic lab-on-a-chip analytical systems (PhLoCs) are considered the unique integration of photonic
systems with microfluidics. In this seminar, we will discuss the main principles that have paved the
PhLoC development, and specially for the on-chip spectrophotometric detection.

The synergistic combination of photonic integrated circuits (PICs) with LoC gives rise to the photonic
lab-on-a-chip (PhLoC) concept [1], Therein, the main function of microfluidics is the manipulation
and transport of the analytes, while the PICs transduce the (bio)chemical signal arising from the
analytes in situ to a quantifiable signal. In this context, the implementation of a PhLoC has to be
based firstly on the selection of the appropriate detection mechanism, i.e., colorimetry [2],
fluorimetry [3], scattering [4] or plasmonics [5], and secondly, the design of the PhLoC, considering
both the optical properties of the materials and the geometry of the optical elements. In this
presentation, either monolithic [6] and modular (figure 1) [7] PhLoC concepts will be discussed.

REFERENCES

[1]
[2]
[3]
[4]
[5]

[6]

Weinheim, Germany, 2001; Vol. 8.

Chip, 2019,19, 2394-2403

Llobera, A.; Demming, S.; Wilke, R.; Buttgenbach, S. Lab Chip 2007, 7 (11), 1560-1566
Swinehart, D. F. J. Chem. Educ. 1962, 39 (7), 333.
Valeur, B. Molecular Fluorescence: Principles and Applications;Wiley-VCH Verlag GmbH:

Vila-Planas, J.; Fernandez-Rosas, E.; Ibarlucea, B.; Demming, S.; Nogues, C.; Plaza, J. A;
Dominguez, C.; Blttgenbach, S.; Llobera, A.
Fernandez-Cuesta, |.; Maputol West, M.; Montinaro. E.; Schwartzberg A.; Cabrini S.; Lab

Nat. Protoc. 2011, 6 (10), 1642-1655

Mufoz-Berbel, X.; Rodriguez-Rodriguez, R.; Vigues, N.; Demming, S.; Mas, J.; Blttgenbach,

S.; Verpoorte, E.; Ortiz, P.; Llobera, A. Lab Chip 2013, 13 (21), 4239-4247.

[7]

Ackermann, T. N.; Alvarez-Conde, E.; Vila-Planas, J.; Miiller, P.; Lorenz, T.; Dietzel, A.;

Zappe, H.; Mun oz-Berbel, X.; LLobera, A. Modular optofluidic systems. In microTAS 2014,

San Antonio, TX, 2014.

FIGURES

Figure 5. (a) Design-scheme of the modular
optofluidic system (MOPS) used in this work. The
individual modules are: 1) Two fiber optics
connections, 2) a solid/liquid absorbance filter (filled
with a colorant or a doped sol-gel) which can be
included or excluded as required, 3) a fluidic inlet port
with an internal air bubble based pressure regulator,
4/4") two waveguides directed to a microchannel
which is shielded with air mirrors to prevent optical
cross-talk, 5) a fluidic outlet port; (b) 90° configuration
for fluorescence measurements; (c) Emission spectra
of aqueous Fluorescein solutions with different
concentrations. Figures published at [7] and
reproduced by permission of The Royal Society of
Chemistry.
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