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Microfluidic systems and chips bridge the gap of the biological micro world to our accessible macro world, 
creating the interface between e.g. an organoid on a chip to the reservoirs and pumps. Prototype and low 
volume lab scale microfluidic devices have traditionally been realized by soft lithography [1]. While this 
process allows for quick adoption and customization, offers high-fidelity replication of the mould, it is also a 
highly manual process. Furthermore, it is mostly limited to 2D and 2.5D structures due to the required 
demoulding step. This work focuses on directly 3D printing microfluidic structures onto a microstructured 
glass substrate. 
Recently rapid prototyping of microfluidic devices using direct 3D printing has become widely available [2]. 
Inexpensive desktop-sized tools allow to 3D print microfluidic components [3]. Usually the 3D printed parts 
are either stand-alone systems requiring only fluidic connections, or they need to be attached to a rigid chip 
encompassing further analysis and processing capabilities, after printing. The attachment of a finished 3D 
printed part to a rigid surface is possible [4], but requires a manual alignment and handling step, or expensive 
automation.  
In this work we demonstrate a process that allows for direct 3D printing of a microfluidic attachment onto an 
in-house fabricated multi electrode array chip (borosilicate glass substrate 263Teco, with sputtered gold 
electrodes defined by a lift-off process using the Merck AZ 5214 e image reversal resist). The process uses a 
desktop-sized LCD resin printer (Photon mono X, Anycubic) and commercially easily available resins (Color 
mix basic, 3DJake and Aqua resin 4K grey, Phrozen). We will discuss prospects and limits of the process with 
regards to organoid-on-chip systems. For this we will describe adhesion strength, burst pressure and post 
printing curing strategies. We will also discuss and compare these results to different state-of-the-art 
attachment strategies of 3D printed parts to rigid substrates (example in Fig.1). Here we will focus on surface 
properties, particularly bowing, of the prints, and how this influences the required adhesive thickness and 
thereby clogging tendency of channels and electrodes.  
Since the projection LCD screen of the printer is fixed relative to the build plate, the reported direct print 
process onto the final chip also allows for an alignment free workflow (Fig.2). We will show different 
positioning and attachment strategies for the substrate and compare accuracy for inexpensive stencils, 3D 
printed attachments to the build plate, and completely customized build plates.  
Biocompatibility data [5,6] is rarely reported for inexpensive commercial 3D printing resins, including the 
resin used in this work. Therefore, 3D printed structures were also used for quantitative cell growth and 
viability experiments. We will report on biocompatibility and cytotoxicity of the used commercial resin 
demonstrating good human fibroblast viability of the UV light cured 3D printed parts.  
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Figure 1.  
 

 

 
Figure 2. 3D printing process flow for direct on-chip printing. 
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