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INTRODUCTION: Surface nanotopography and 

chemistry are critical factors in integration of 

implanted devices into tissues and in the 

satisfactory resolution of the wound healing 

process [1]. However, how the interplay between 

surface chemistry and nanotopography may 

influence inflammatory and wound healing 

pathways remains unanswered. 

METHODS: Two versatile methods were utilized 

for generating defined nanotopography along with 

different chemistries. Firstly, model substrata with 

uniformly distributed nanotopography were 

generated by directly immersing allylamine coated 

surfaces in gold nanoparticle solutions (16, 38 and 

68nm). Whilst for generating gradients of 

nanoparticles, a dip coating method was employed. 

As prepared thus far, these substrates present not 

only a change of nanotopography but also mixed 

chemistries: an underlying amine/nitrogen rich 

coating and gold nanoparticles carrying carboxyl 

acid surface groups. We were able to uniquely 

tailor the outermost surface chemistry by 

overcoating the attached nanoparticles with a 5 nm 

thin layer of plasma polymer deposited from 

vapors of allylamine (AApp), octadiene (ODpp) or 

acrylic acid (ACpp). Secondly, the same procedure 

was adapted to coat 3D surfaces. Microscopic 

PMMA beads were modified nanotopographically 

and chemically by employing a custom-built 

plasma reactor. 

These surfaces were employed to study cellular 

responses responsible for implant encapsulation 

and wound healing. 

 

RESULTS: We demonstrated that the right 

combination of chemistry and nanotopography can 

be used to modulate cellular adhesion, collagen 

deposition [3,4] and the expression of pro-

inflammatory signals [5,6]. Based on these in vitro 

results, hybrid microparticles (PMMA beads 

coated with nanoparticles and acrylic acid 

chemistry) were employed for in vivo testing. It 

was observed that surface nanotopography and 

chemistry can modulate collagen production and 

the number of adhering immune cells [7].  

 

Fig. 1: Atomic Force Microscopic images (2D and 

3D) of surfaces modified with 16, 38 or 68 nm 

gold nanoparticles.  

DISCUSSION & CONCLUSIONS: The greatest 

challenge in the field of biomaterials is the 

understanding and the prediction of long-term 

biological responses in patients receiving 

implantable materials. Reconstructing and 

detailing these mechanisms may allow for more 

targeted approaches and highlights how immune 

processes are amenable to manipulation by 

synthetic biomaterials. The interplay between 

plasma polymerization deposited thin films in 

combination with surface nanotopography proved 

to be an important factor in cell-surface 

interaction. We anticipate that future explorations 

in this field of research will facilitate the rational 

design of biomedical implants with 

physicochemical surface characteristics tailored at 

the nanoscale that will enhance utility and function 

and improve clinical outcomes. 
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