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Abstract

The objective of the work is to fabricate
and functionalize 3D printed PDMS-based
microfluidic chips through digital light pro-
cessing DLP-3D printing.

Introduction

Recently, polymeric 3D printing has
emerged as a valid alternative for the fast
fabrication of complex-shaped microfluidic
chips at low costs and with good accuracy
that can be used in different fields of
biomedical application.! Among the 3D
printing technologies for polymers, vat
polymerization 3D printing techniques such
as Digital Light Processing (DLP) or
Stereolithography (SL) are among the most
versatile since it is possible to operate with
the raw materials of the liquid printable
polymers for the development of tailor-
made structures.2 This work reports the
preparation and printability of a novel resin
based on Polydimethylsiloxane (PDMS) to
fabricate custom-made 3D  printed
microfluidic chips with excellent optical
features, high chemical stability, and good
mechanical properties. Besides, the superfi-
cial properties of the 3D printed chips can
be easily and selectively modified via UV-
induced graft polymerization methods by
exploiting the surface unreacted functional
groups.

Materials and Methods

The materials for the resin’s preparation
are PDMS-based oligomer TEGORad 2800
(from Evonik), a silicone-soluble phosphine
oxide photoinitiator, disperse red 1
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methacrylate dye (from Merck), methyl
methacrylate as a reactive diluent. The resin | Correspondence:Gustavo A.  Gonzalez,
was processed using a commercial DLP-3D | Dipartimento di Scienza Applicata e
printer (Asiga, Australia) with a light source | Tecnologia, Politecnico di Torino, Turin, Italy.
emitting at 405 nm. The grafting solution | E-mail: gustavo.gonzalez@polito.it

was composed of acrylic acid in acetonitrile
(100 mg/ml) and 2 wt. % (concerning the
acrylic acid content) of the BAPO photoini-
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niques. These devices presented the sought
characteristics such as flexibility, stretcha-
bility, and high optical transparency, funda-
Complex-shaped PDMS-based 3D mental properties for producing microflu-
idic chips that can be potentially used in the
biomedical field. Besides, the surface prop-

Discussion and Conclusions

printed parts were obtained through digital
light processing DLP-3D printing tech-
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Figure 1. a) CAD design illustration and photographs of the trapezoidal 3D printed
microfluidic chip with a 1x1 mm?2 channel square section; b) Sketch of surface modifica-
tion for S-shaped microfluidic. The image shows the selective functionalization of the
channel with the formation of a hydrophobic and hydrophilic meniscus inside the same
channel.
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