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Single-step prototyping of biophotonic structures that effectively mimic tissue microchannels is a complex task. A wide range of techniques is used for microchannel fabrication such as photolithography, silicon molding, etc. [1] However these techniques possess a high degree of manufacturing complexity and cost [1, 2]. 

We present technology that is based on locally melted nontoxic, environmentally friendly gels, and a homemade laser writing system. Microchannels are fabricated by local laser irradiation and spatial control is obtained using coordinate stage. The physical properties of microchannels are determined by: gels absorbance, surface tension and laser energy density. 

Several in vitro assays were performed to establish biocompatibility of the gel materials. In vitro studies on the spontaneously immortalized human keratinocytes (HaCaT) cell line showed that the tested material had no toxic effect. Likewise, different ATCC (American Type Culture Collection) and resistant strains of pathogenic bacteria and micromycetes were cultivated. After application of the tested materials no inhibition of bacterial colonies and micromycetes growth was observed.

As a proof of concept, applicability of biomimetic microchannels (BM) was tested using a digital image of a human retinal blood vessels. Digital model is then translated to the set of  G-code coordinates and imprinted in gel material by laser writing.

BM has significant potential for a wide range of applications such as noninvasive medical diagnostic, biomedical testing, security, etc. Here we suggest a retinal vascular model to study blood flow in different pathophysiological conditions. Moreover, our gel based material can be used for fast and efficient fabrication of BM and also for micro-optical components  generation [3]. 
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Figure 1. Biomimetic model of human retina blood vessels.
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