
Proteins like insulin and antibodies are

important therapeutics due to their

interaction specificity. However,

protein surface adsorption can cause

aggregation, reducing therapeutic

value. Understanding protein-surface

interactions is key to producing and

delivering effective biotherapeutics.

Context

Compatibility of formulations and materials in the medical field

Objectives

Skills and competences

We employ interface-sensitive 

techniques to investigate molecular 

adsorption processes and associated 

conformational dynamics.

QCMd, SPRi, ATR FTIR, ELISA, 

Fluorescence spectroscopy and 

microscopy.

Understand molecular interactions at 

surfaces by correlating material  

surface properties with therapeutic 

formulations. Collaborate with industry 

to develop improved diagnostic and 

therapeutic solutions.

Engineering of Nanomaterials, 

Biomolecules and Surfaces (NaBioS)

Antigen and amplified nucleic acid detection 

using magnetically localized fluorescence

Specific signal - background

Transport of functionalized magnetic 

nanoparticles by magnetophoresis

Streptavidin-

coated MNP

Biotinylated 

fluorescent 

DNA

Micro-magnet array

Functionalized 

MNP

Fluorescent 

detection antibody

Antigen

native 

insulin
insulin 

amyloid 

fibersagitation, temperature

hydrophobic surfaces

Insulin forms amyloid fibers in contact with 

hydrophobic surfaces 

Small peptides bind to fibers and inhibit fiber

growth

Inhibition is effective at [peptide] << [Insulin] 

and depends on the length of the peptide 

Compatibility of 

therapeutic formulations 

with perfusion bags

Surfactant protection efficacy 

depends on plastic composition

Stability of silicone oil layers in contact with 

formulations

labelled silicone 

oil layer

Deposition of labelled 

silicone oil layers on glass

Contact 

with 

formulation
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Polysorbate 80

Human insulin PDB 3I40

primary sequence native conformation

Liquid sample

Spacing layer
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SNP

Micro-magnet array

Surface-induced insulin amyloid aggregation

Therapeutic protein stability at interfaces

Development of innovative diagnostic tools
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Insulin amyloid aggregation 

monitored by fluorescence

Small peptides inhibit insulin aggregation

Quantify silicone 

oil release by 

fluorescence

0 10 20 30 40 50 60 70
0

1000

2000

3000

4000

5000

6000

7000

8000  PS-HB

 PS

 PVC

 PP

 COC

 PS-PEO

F
lu

o
re

s
c
e

n
c
e

 I
n

te
n

s
it
y
 (

a
.u

)

Time (h)

Some natural adhesives produced by 

marine animals perform better than 

those manufactured by humans. 

Their adhesive function is based on 

their fibrillation and is influenced by 

the surface properties of the 

materials on which they stick.

Context

Surface interactions of a barnacle-inspired protein 

Objectives

Skills and competences

We design, produce and purify 

recombinant proteins, and analyse

their physico-chemical properties and 

functions by ELISA, fluorescence 

spectroscopy, SPRi, FTIR and AFM.

Design bio-inspired adhesive proteins 

in order to study their structure-

function relationships when in contact 

with material surfaces. Understand 

how the surface-dependent self-

assembly of these proteins generates 

their adhesive properties.

Protein-based natural adhesives

Production and purification of a recombinant protein derived from barnacle cement

Genetic engineering in E. coli

and bacterial culture

Self-assembly on different polymers

Self-assembly monitored by ThT fluorescence

Different fiber sizes and 

morphologies as a function 

of polymer surfaces

SPRi for real-time monitoring of protein adsorption on diverse SAM surfaces

Adsorption behavior of M19-2 at pH 4
Comparison of the adsorption behavior of 

M19-2 with different proteins at pH 4

Cement proteins

Barnacle

COC

PS-PEOPS PS-HB

PP PVC

Self-assembly of a barnacle-inspired protein

Self-assembly on different types of surfaces

Pure protein
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SPRi set-upBuffer

Gold 

surface

Prism

Light source Detector

CCD camera

Alkyl chains

Terminal 

functional 

group

Digital image SPRi sensrograms

More 

information:

growth 

site


