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INTRODUCTION: Modifying the surface of an 

implantable device with tailored physical 

properties such as nanotopography size, shape and 

chemistry can be used to overcome adverse 

biological responses (Chen et al., 2017). However, 

the interaction mechanism between immune cells 

and the modified surface which control foreign 

body reaction still remains poorly understood 

(Christo et al., 2015; Lord et al., 2010). In 

particular, how proteins adsorb and unfold in 

response to the surface properties, and how this 

affects immune responses is still an open question 

that must be answered to gain better control over 

host responses to implanted biomaterials. 

METHODS: Using plasma polymerisation and 

gold nanoparticle immobilization we created nano-

engineered biomaterials with well-defined 

surfaces. Fibrinogen protein adsorption and 

unfolding were studied using QCM-D (Quartz 

Crystal Microbalance with Dissipation) and CDS 

(Circular Dichroism Spectroscopy). Immune 

cell attachment were investigated using MAC-1 

positive THP-1 cells. Pro-inflammatory cytokine 

production from immune cells was quantified 

using ELISA. 

 

RESULTS: Model surfaces with well-defined 

nanotopography and uniform outermost surface 

chemistry were created by covalent immobilization 

of gold nanoparticles to an oxazoline rich plasma 

polymer film (Figure 1).Our results demonstrates 

that the scale of surface nanotopography height 

influence the adsorption and the conformation of 

attached fibrinogen. The fibrinogen adsorption to 

nanotopography has revealed a distinctive pattern 

of nanotopography-induced fibrinogen unfolding, 

cell adhesion, and cytokine expression compared 

to flat surface controls. 

 Fig. 1:  Atomic force micrscopy (AFM) 3D image 

of well-defined nanotopography surfaces. 

DISCUSSION & CONCLUSIONS: 

This study shows how surface nanotopography 

modulates the level of fibrinogen unfolding, and 

the exposure of normally hidden peptide sequences 

which activate the Mac-1 receptor of inflammatory 

cells (e.g. THP-1 monocytes). Using purposely 

designed and tailored surface nanotopography of 

controlled scale we show distinct protein 

unfolding patterns which could upregulate or 

downregulate the expression of pro-inflammatory 

cytokines and cells attachment.  
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