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The design and characterization of an 

artificial stable biomembrane has been the 

focus of many research groups. The cell 

membrane plays an important role in regula-

tion of different biological process such as 

signal transduction, cell adhesion, etc. [1]. 

However, the essential problem of this con-

formation lies in the low stability of the 

phospholipid bilayer when it is exposed to 

extern temperature stimulus [2]. Nagle et al., 

demonstrate that the phase transition and the 

bilayer integrity are maintained in a wet envi-

ronment [3].  

This study seeks to achieve a stable de-

sign and a subsequent characterization of a 

biosensor, formed by DPPC/HEMA-

DEGDMA fibers/Substrate. The hydrogel is 

composed by HEMA and DEGDMA 

(crosslinking agent) in a molar ratio of 100:1, 

respectively (Fig. 1). The photo-initiator used 

in the reaction is Irgacure 651. The incorpo-

ration of DEGDMA with HEMA increases 

the hydrogel swelling ratio; this monomer 

provides more –OH groups and strong –H 

bonding interaction.  

 

  

Fig. 1 HEMA and DEGDMA monomers used in the 

synthesis 

To achieve fibers formation, electro-

spinning technique was used (Fig. 2) with 20- 

25 kV (~0.06 mA) at 8 cm from substrate.  

Over this, DPPC bilayer was deposited using 

Langmuir Blodgett technique.  

 

Fig. 2 Electrospinning assembly. 

The observed phase transition was 

studied using an ellipsometer, giving us in-

formation about the change in polarization 

angle and therefore the structural movement 

of the DPPC bilayer under temperature 

changes; surface morphology and sensor sta-

bility will studied by SEM micrographs. 

The authors acknowledge financial 

support from FONDECYT Grant N° 

11121281 and 1110836, also to the advanced 

human capital insertion program, PAI 

7912010031-CONICYT and to DAAD for the 

ellipsometer donation. Mr. Sarabia acknowl-

edges the financial support given by CONI-

CYT through a Magister Scholarship Grant.  

References  

[1] Linda J. Johnston. Langmuir 23(11), 5886 

(2007).  

[2] C. Gonzalez Henriquez, Ulrich H. Volk-

mann, Maria J. Retamal, Marcelo Cisternas, 

Mauricio A. Sarabia, Karina A. López. J. 

Chem. Phys. 136, 134709 (2012).  

[3] John F. Nagle. Ann. Rev. Phys. Chem. 31, 

157 (1980). 

mailto:carmenmabel@gmail.com

