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Combination of additive and subtractive laser 3D microprocessing for

lab-on-chip and chemical sensing applications

SUMMARY

The present technology combines additive and subtractive laser 3D microprocessing in hybrid
glass/polymer microsystems, using single femtosecond laser source, thus enabling fabrication of
functional structures for passive lab-on-chip and chemical sensing applications.

BACKGROUND

Recently, lab-on-chip devices proved to be highly functional, integrable and widely applicable. To
make them more affordable to the end-users, the price of such chips must be lower. To achieve
that, more simple technologies have to be used in their production, to reduce production costs.
Preferably, contemporary lab-on-chip devices should also use little energy or be passive if possible.

TECHNOLOGY

We propose a technology that combines additive and subtractive laser 3D microprocessing in hybrid
glass/polymer microsystems, using single femtosecond laser source. The methods are simple and
easily applicable:
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TECHNOLOGY READINESS LEVEL

TRL 3 — experimental proof-of-concept demonstrated.
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BENEFITS

- Simple, versatile and easily
applicable method of
manufacturing.

- Additive and subtractive
processing is done by the same
single laser source, so separate
fabrication steps can be
integrated into one
manufacturing system.

- Made from easily accessible
materials — glass and
photopolymer SZ2080.

- Filter meshes can be
customized according to the
needs.

- Particle separator and
micromechanical sensor are
passive, i.e. do not need
external source of energy to
operate.

APPLICATION

The present technology can be
used in various applications:

- Lab-on-chip devices;

- Microfluidic devices for cell
sorting, counting, liquid
mixing and filtering;

- Biomedicine;

- Micro-optics;

- Investigation of properties of new
polymeric materials and micro-
elements;

- Investigation of chemical
properties of liquids.
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