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INTRODUCTION: The lung cancer, also known 

as lung carcinoma, is a malignant tumour 

characterized by uncontrolled cell growth in the 

specific tissue of respiratory system1. The lack of 

new therapies to treat lung carcinoma requires 

experimental models that can reproduce the 

behaviour of healthy and pathological tissues2 to 

be applied in the study of pathology development. 

Here, we describe the implementation of a novel 

technological biomimetic platform to mimic both 

the multicellular composition of the lung and its 

vascular network, as well as the composition and 

structure of extracellular matrix. Our aim is to 

design and fabricate new structure composed by 

biomaterials that resemble alveolar wall structure. 

Specifically, the alveolus wall is characterised by a 

multi-layered architecture consisting of an 

epithelium layer and a connective layer rich of 

capillaries.  

METHODS: The basement membrane layer was 

reproduced through electropun collagen type I 

membranes (type I Bovine collagen, Blafar, 

Dublin). Briefly, several collagen and 

poly(ethyleneoxide) (COLL/PEO) solutions at 

different weight ratios were prepared by dispersing 

the polymers in 20% (v/v) acid acetic solutions. 

Disodium hydrogen phosphate (DSP) 1 M was 

added to the COLL/PEO mixtures in order to 

obtain ionically crosslink of the COLL. 

Nanofibrous membranes were obtained after 

optimizing the electrospinning process parameters. 

On the other hand, the connective tissue layer was 

replicated through bioprinting (ROKIT InVivo, 

Rokit, Seul) of collagen type I hydrogel. Collagen 

powder was dispersed in 0.5 M acid acetic 

solution. The acid pH of solution was neutralized 

by adding 1M NaOH to induce the sol-gel 

transition. The printing parameters were optimized 

in order to obtain a stable gel structure.  

RESULTS: Nanofibers morphology was 

characterized by scanning electron microscopy 

(SEM). The images showed that only the solution 

prepared starting from collagen concentration of 

9% (w/v) was able to produce randomly-orientated 

nanofibers. In vitro stability tests were performed 

in order to evaluate the degradation rate of the 

electrospun nanofibers. The printing of collagen 

hydrogels was achieved extruding the sol-phase 

material from the syringe (kept at 4°C to avoid the 

collagen gelation) onto the platform at 37°C. 

During the printing process the sol-gel transition 

occurred. Optical microscope images showed that 

a square lattice hydrogel pattern was obtained.  

 

 

Fig. 1: (a) A SEM image of COLL/PEO 

electrospun nanofibers (basement membrane 

layer). (b) An optical microscope image of square 

lattice collage hydrogel (connective tissue layer). 

DISCUSSION & CONCLUSIONS: Obtained 

results suggest that the realized structures can be 

applied ECM-mimic substrate for lung cells 

growth. Furthermore, developed structures will be 

integrated into a microfluidic system in which the 

microenvironment of carcinoma growth could be 

better reproduced thanks to dynamic and three-

dimensional cell culture conditions.  
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