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List of Posters 

P1 Kamran Abid 

Variation of Gating Structure and Response of Hybrid PIN Photodetector. 

The devices I have fabricated, are silicon based hybrid device. It appears lateral PIN 
photodiode and a vertical MOSFET. Unlike to usual silicon photodiodes it shows high 
sensitivity swapping i.e. it becomes more sensitive to blue / UV wavelengths than to red / IR 
wavelengths. The different device configurations and operating conditions (i.e. Gate bias) 
appears main cause to change the device sensitivity on fly. 
 
 
P2 Robert Barker 
 
New Approaches to Surface Confinement: Experimental Structural Studies of Nanomaterials 
Under Realistic Conditions. 

Understanding the forces acting on macromolecular structures at surfaces is vital to a 
number of different branches of science and engineering ranging from bio-fouling to surface 
lubrication. A variety of experimental techniques have been developed to study these forces 
directly, including a lot of pioneering work using surface force apparatus and AFM. However, 
recently we have made a number of innovations in the field of direct surface confinement [1-
3]. Here we discuss this approach along with another promising recent demonstration [4] as 
a further step in the analysis of surface forces and their structural implications in fully 
hydrated systems- using the semi-permeable nature of charged lipid membranes to directly 
compress surface bound polymer layers as a function of the applied electrical potential. In 
this novel 1st approach we have developed a unique surface force type apparatus that 
allows direct measurements of the structure of polymer layers under a confining pressure 
using neutron reflection. We have shown that inflation of the membrane against a solid 
surface provides close and even contact between the interfaces over a large surface area. 
This device has been used to study the structure and the mechanical properties of a number 
of polymer systems under direct confinement as well developing this technique towards the 
broader soft matter community- looking in particular at biorelevant cartilage systems under 
direct stress to focus implant design in the future. The 2nd new approach discussed uses 
biomembranes doped with a small amount of charged lipids in conjunction with an electric 
potential across the sample to compress PEG layers grafted on the surface. The extent of 
compression can be regulated by the amount of charge in the lipid membrane and the 
applied potential. This can be carried out in an entirely hydrated environment where initial 
results suggest that these are completely reversible. These promising new approaches 
along with perspectives on some potential future directions will be discussed during the talk- 
with the hope to open up discussion for future collaborative research.  
 
[1] W.M. de Vos- L.L.E. Mears- R.M. Richardson- T. Cosgrove- R. Barker & S.W. Prescott- 
Macromolecules- 46(3)- 1027-1034 (2013).  
[2] S.B. Abbott- W.M. de Vos- L.L.E. Mears- R. Barker- R.M. Richardson- S.W. Prescott- 
Macromolecules- 47(10)- 3263–3273 (2014).  
[3] S.B. Abbott- W.M. de Vos- L.L.E. Mears- B. Cattoz- M.W.A. Skoda- R. Barker- R.M. 
Richardson- S.W. Prescott- Macromolecules- 48(7)- 2224–2234 (2015).  
[4] A. Junghans- E.B. Watkins- R.D. Barker- S. Singh- M.J. Waltman- H.L. Smith- L. 
Pocivavsek- J. Majewski- Biointerphases- 10- 019014 (2015). 
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P3 Virginia Echavarri-Bravo 
 
Synthetic Biology as a tool to synthesise and tailor metallic nanoparticles. 
 
The production of useful nanoparticles adds value to existing 
decontamination/bioremediation processes, such as phytoremediation, and promotes a 
circular economy, using waste as a raw material. Our group recovers metals by the biogenic 
production of metallic nanoparticles using different species of metal-resistant bacteria. We 
produce nanoparticles of Pt, Pd, Cu, Ag and NiS recovered from contaminated land, water 
and waste for a variety of uses. Using Synthetic Biology tools we are identifying and 
optimising bacterial genetic elements in order to control nanomaterial production, size, 
shape and homogeneity; tailoring the nanomaterials to their ascribed use. Another objective 
of our work is identifying the composition of the corona/biological capping agent surrounding 
nanoparticles produced through bacterial processes, which is responsible for making the 
nanoparticles very stable. In addition, we are analysing the potential applications of these 
biogenic nanoparticles and a series of experiments are being developed to study their 
antimicrobial and catalytic properties. For example, the biogenic PdNPs exhibit a good 
catalytic activity in the Heck-coupling reaction (91% yield of ethyl cinnamate). The catalytic 
activity of NPs in hydrogenation reactions and their oxidative activity are also being 
investigated.  
 
 
P4 Izabela Cebula 
 
Investigation of the early stages of growth of Metal Organic Frameworks. 
 
Metal Organic Frameworks (MOFs) are of current technological interest due to their potential 
wide range of applications such as in gas storage and separation, in catalysis and drug 
delivery [1]. To harvest the unique properties of those materials, the incorporation of them 
into functional devices and positioning them onto surfaces in a controlled fashion are 
required [2]. 
Here, we present the study of growing HKUST-1 (Copper-BTC) on modified gold surfaces 
using layer-by-layer method. High resolution Atomic Force Microscopy (AFM) images show 
the nucleation of [100] and [111] oriented crystallites [3]. The results are discussed within the 
current knowledge of this rapidly developing area.  
 
[1] Chem. Soc. Rev. 2009, 38, 1201. 
[2] Angew. Chem. Int.Ed., 50 (2011), 176-199. 
[3] J. Phys. Chem. C, 2015, 119 (41), pp 23544–23551. 
 
 
P5 Alexandra Costa 
 
Rheological Profile of PVC Quaternary Solutions for Hollow Fibre Production. 

The ozone production is an expensive process due to the large amounts of oxygen wastage 
during the process. A way to improve the economics of the process is the separation of the 
non-reacted oxygen from the generated ozone and its recycle back to the reactor. The use 
of membranes for gas separation has grown in the last decades, especially in the past 30 
years. In membrane production the first step is the preparation of a multicomponent polymer 
solution. To produce hollow fibre membranes a polymer solution is extruded through a 
spinneret being the solution subjected to a high shear stress. The shear stress is strongly 
dependent on the rheology of the polymeric solution and influences the morphology of the 
produced hollow fibres. In this work, a set of polyvinylchloride (PVC) solutions with different 
compositions were prepared and, since the rheological properties are highly related with 
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temperature, a set of rheological experiments were performed in order to study its behaviour. 
In the future, a relation between the rheological data and the hollow fibres structure should 
be achieved in order to optimize the spinning solution composition. The final aim is to obtain 
PVC hollow fibre membranes suitable for oxygen/ozone gas separation. 
 
 
P6 Maryam Hajiarab Derkani 
 
Understanding colloidal interactions at oil/rock interfaces. 
 
Maximising the amount of oil extracted from the existing oil reservoirs is vital for the oil and 
gas industry in order to increase its profitability and sustainability. Over the last few decades, 
several advanced oil recovery methods such as the injection of brine, chemicals, gases and 
heat into the reservoir have been used to enhance hydrocarbon recovery. Low salinity 
waterflooding is a relatively new technique including Injection of brine with optimised salinity 
and ionic composition to the oil reservoir. Low salinity water injection has been demonstrated 
to be a promising approach to improve the oil recovery factor. However, the principal 
mechanism involved in this method is still under debate, especially the optimal salinity and 
ionic composition of the injection water. The main suspected mechanism for improving oil 
recovery by means of low salinity water flooding is the "wettability alteration". The wettability 
of rock is determined by thickness and stability of a water film between the rock surface and 
the crude oil molecules. The main aim of this study is to understand the wettability 
mechanisms by directly measuring the colloidal interactions at rock/oil interfaces and to 
develop a computational model which suitably represents real reservoir conditions. During 
this project, atomic force microscope based force spectroscopy will be used to quantify 
colloidal interactions at oil/rock interfaces. Additionally, zeta potential and contact angle 
experiments will be performed to compliment force spectroscopy results. In the last stage of 
this project, a molecular dynamic computational model for reservoir fluid and interfacial 
systems will be established. 
 
 
P7 Gwilym Enstone 
 
Enhancement of island size by dynamic substrate disorder in simulations of graphene 
growth. 
 
Chemical vapour deposition of carbon on copper is a promising route to synthesis of new 
graphene nanomaterials. The difficulties with in situ imaging mean modelling techniques can 
provide insight into early stages of growth, helping to explain observed effects. For example, 
faceting has been observed in the copper substrate underneath graphene islands[1], 
demonstrating some feedback effect, the islands forming and realigning the copper 
underneath. We present results from recent work[2] incorporating a rough surface into a 
Monte Carlo model of surface growth on a honeycomb lattice. Simulations allow a growth 
and annealing stage, with carbon atoms permitted local (up to third near neighbour) diffusion 
only. Without roughness, this growth model replicates dynamic scaling distributions. 
Introducing a site by site roughness to the surface, and allowing sites to exchange energies 
locally, has a drastic effect on island size. Small islands become less stable on the surface, 
often dissolving, reforming and diffusing. This results in an increase in island size at specific 
roughness strength. However, at high substrate temperatures, the substrate does not 
reorder under the larger carbon islands.  
 
[1] N.R. Wilson et al. Nano Res. 6 (2013) 99  
[2] Phys. Chem. Chem. Phys., 2016,18, 15102-15109. 
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P8 Adam Hardy 
 
A New Approach to Screening and Designing Solvents for Low Dimensional Systems. 

Despite more than 25 years of intensive research we are still lacking solvents for many 1D 
and 2D nanomaterials such as carbon nanotubes (CNTs) and graphene that are good 
enough for industrial processing not to mention solvents that are also environmentally 
friendly- non-toxic and generally safe to use. Intriguingly a molecule (cyclohexyl-
pyrrolidinone- CHP) has been found to be at least 5 times better at dissolving CNTs than all 
other tested substances. This has raised confidence that even better solvents can be 
discovered in the future. However, experimental testing is time consuming, costly, limited to 
immediately available substances and potentially unsafe. We propose to use computational 
discovery that takes advantage of the readily accessible structure/function relationships. A 
new technique will be presented: The Theory of Corresponding Distances- which improves 
the computational speed of potential of mean force (PMF) calculations more than 20-fold 
and yields the entire PMF curve at very high resolution in a single simulation. 

 
P9 Hrvojka Krcelic 
 
Modelling nanostructure growth on a one-dimensional substrate: islands, gaps and statistics. 
 
We study the nucleation and growth of islands during ultrathin film deposition. In kinetic 
Monte Carlo simulation, monomers deposited onto a substrate diffuse and aggregate into 
islands. We focus on one-dimensional substrates where the island nucleation process 
translates to interisland gap fragmentations. A description of this process yields integral 
equations for the gap size distribution. We solve the inverse problem posed by this 
formalism using regularisation and simulated annealing techniques. 
 
 
P10 Charlotte Lilley 
 
Synthetic Biology as a tool to synthesise and tailor metallic nanoparticles. 
 
The production of useful nanoparticles adds value to existing 
decontamination/bioremediation processes, such as phytoremediation, and promotes a 
circular economy, using waste as a raw material. Our group recovers metals by the biogenic 
production of metallic nanoparticles using different species of metal-resistant bacteria. We 
produce nanoparticles of Pt, Pd, Cu, Ag and NiS recovered from contaminated land, water 
and waste for a variety of uses. Using Synthetic Biology tools we are identifying and 
optimising bacterial genetic elements in order to control nanomaterial production, size, 
shape and homogeneity; tailoring the nanomaterials to their ascribed use. Another objective 
of our work is identifying the composition of the corona/biological capping agent surrounding 
nanoparticles produced through bacterial processes, which is responsible for making the 
nanoparticles very stable. In addition, we are analysing the potential applications of these 
biogenic nanoparticles and a series of experiments are being developed to study their 
antimicrobial and catalytic properties. For example, the biogenic PdNPs exhibit a good 
catalytic activity in the Heck-coupling reaction (91% yield of ethyl cinnamate). The catalytic 
activity of NPs in hydrogenation reactions and their oxidative activity are also being 
investigated.  
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P11 Joseph Manning 
 

Understanding molecular interactions to develop sustainable synthesis of green nanosilicas.  

Bioinspired silica- synthesised using biologically inspired organic “additives”- are greener 
alternatives to many existing silicas (Chem. Commun.- 2011- 47- 7567). However- 
bioinspired (and other templated) silicas require high energy purification (e.g. high-
temperature calcination) before they can be used- increasing the overall cost of synthesis 
and destroying the expensive organic precursors. Although alternatives to calcination have 
been reported- e.g. solvent extraction- they are not as effective and also have high energy 
requirements (Chem. Soc. Rev.- 2013- 42- 4217).  The lack of a green method to purify 
bioinspired silica leads to problems with high material and energy wastefulness- thus 
preventing their industrial implementation. - By extensively investigating the molecular 
interactions between additives and silica- we discovered that pH can be used to controllably 
extract (partly or fully) additives from silica hybrids. By changing the speciation states of 
silica and additives to remove charged interactions present during the synthesis- additives 
are released into solution without the need for high temperature treatment or organic 
solvents. This significantly reduces the cost and wastefulness of the bioinspired synthesis 
both directly and incidentally - process calculations indicate that extraction and additive 
reuse can reduce additive and water requirements by over 90%- while the room temperature 
reaction can reduce energy requirements by >90% (Chem. Eng. J.- 2014- 244- 483). From 
these developments we have been able to scale-up from producing grams to hundreds of 
grams per day without the need for specialist equipment demonstrating the improved 
scalability of the new technique. Finally, we show that this method provides an effective 
route to synthesising green nanosilicas for applications ranging from environmental 
remediation (Environ. Sci. Technol.- 2012- 46- 13354) to drug delivery (J. Mater. Chem. B- 
2014- 2- 5028).  

 

P12 John McBride 

Directed self-assembly of spherical cap particles. 

A current aim of materials science is the directed self-assembly of nanoparticles into 
targeted structures – e.g. photonic crystals, porous structures, etc. In order to design these 
particles effectively we need to understand how their various characteristics affect their self-
assembly. One important characteristic for larger particles, from nano to colloidal, is the 
particle shape [1]. Indeed, it is now possible to synthesise particles of arbitrary shape so it is 
important to investigate this parameter [2]. In order to isolate the effect of particle shape we 
simulate the spherical cap (SC) particle with a hard-core interaction as the shape varies from 
a sphere, via a hemisphere, to an infinitely thin SC. This model has been previously shown 
to describe the behaviour of similar mushroom-cap-shaped colloids under planar 
confinement [3][4]. Along with the particle model we use Monte Carlo NPT simulations, 
crystal structure prediction [5] and free energy calculations [6] in order to determine the SC 
bulk phase diagram. While SCs do exhibit interesting phase behaviour including crystals, 
rotator crystals and mesophases, most do not self-assemble from an isotropic fluid using MC 
NPT simulations. We use additional MC NVT simulations with a gravity field and a template, 
finding that this is sufficient to improve the ability of SCs to self-assemble. 
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[1] S.C. Glotzer and M. J. Solomon, Anisotropic of building blocks and their assembly into 
complex structures, Nat. Mater., 6, 557 (2007). 
[2] S. Sacanna and D. J. Pine, Shape-anisotropic colloids: Building blocks for complex 
assemblies, Curr. Opin. Colloid Interface Sci., 16, 96 (2011). 
[3] E. K. Riley and C. M. Liddell Confinement-controlled self-assembly of colloids with 
simultaneous isotropic and anisotropic cross-section, Langmuir, 26, 11648 (2010). 
[4] C. Avendaño, C. M. Liddell-Watson, and F. A. Escobedo Directed self-assembly of 
spherical caps via confinement, Soft Matter, 9, 9153 (2013). 
[5] De Graaf J, Filion L, Marechal M, van Roij R, Dijkstra M, Crystal-structure prediction via 
the Flopy-Box Monte Carlo algorithm: Method and application to hard (non)convex particles, 
J Chem Phys, 137 (2012). 
[6] Frenkel D, Ladd A, New Monte Carlo method to compute the free energy of arbitrary 
solids, J Chem Phys, 81 (1984). 
 
 
P13 Andrew Milne 
 
Computational Modelling and Rational Design of Mesoporous Silica Nanomaterials. 
 
Periodic mesoporous silicas (PMS) are an important class of nanoporous materials which 
have a wide range of potential applications, including: catalysis; carbon capture; and 
separation processes. Furthermore, as the role of nanomaterials continues to impact many 
different industries, their importance will continue to grow. 
The synthesis conditions allow the properties of PMS to be tuned; it is this relationship that 
will be probed in this work, with the eventual goal of designing targeted PMS materials 
completely in silico. We are currently attempting to produce a generic united-atom (UA) 
model for liquid-phase organosilicon compounds using the molecular dynamics package 
GROMACS. This new model will be used in order to better understand the initial stages of 
polymerisation, which strongly determine the structure of the produced PMS material. It is 
necessary to do this computationally since the monomer, silicic acid, polymerises even at 
very low concentrations and hence cannot be probed experimentally. 
Going forward Reactive Ensemble Monte Carlo (REMC) simulations will be used to produce 
models which allow experimental observations of the polymerisation of silicic acid to be 
reproduced computationally under both alkaline and acidic conditions. 
 
 
P14 Francesco Pelizza 
 
van der Waals forces DFT study of PVDF. 
 
Ferroelectricity (FE) materials possess a non-zero spontaneous polarization, which is 
switchable to the opposite direction by applying an electric field. FE materials are used in 
many electronic applications such as sensors, actuators and a in acoustics. FE polymers are 
easier and cheaper to manufacture than FE oxides and are also compatible with flexible 
devices. Poly(vinylidiene fluoride) (PVDF) is one of the most promising polymers. However, 
several challenges for PVDF applications, including controlling the polymorphs and 
increasing crystallinity.  
 
 
P15 Eden May Dela Pena 
 
Pulse deposition of copper using an additive-containing EnFACE electrolyte. 

EnFACE is a novel microfabrication process that allows maskless pattern transfers onto a 
metallic substrate. EnFACE uses a novel acid-free additive-free plating bath containing low 
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concentrations of metal salts as the process requires electroplating under conditions of fast 
kinetics and low electrolyte conductivity. A previous work proved that using organic additives 
in the EnFACE electrolyte enhanced the quality of direct current (DC) plated copper deposit 
[1]. It is also known that pulse current plating can bring significant improvements in deposit 
properties such as grain structure- mechanical strength and throwing power [2]. The 
objective of this study is to investigate the effect of pulsed current on the properties of 
copper deposits from the additive-bearing EnFACE electrolyte. Copper films were 
electroplated on stainless steel coupons from electrolytes containing different concentrations 
of additives (0%- 17%- 33%- 50%- 100%- 200% of the industry recommended additive 
concentration). The additives used were a mixture of Copper Gleam A, Copper Gleam B, 
and chloride ions (Cl-). The deposit was characterised using electron backscattered 
diffraction(EBSD), tensile test machine (UTM) and the four-point probe. EBSD images 
indicated that the additive caused a concentration-dependent decrease in the grain size of 
the deposit. This grain refinement (Figure 1) resulted in improvements in yield and tensile 
strength- but reduced the ductility and resistivity of deposits. The use of pulsed current 
reduced the required additive amount by 67% to create copper films that meet industry 
quality standards. 

[1] Dela Pena EM- Bains N- Hussain A- Cobley A- Roy S. 2015. Trans. of IMF. 93(6)- 288-
293.  
[2] Hansal W. and Roy S. 2014. Pulse Plating. 1st ed. Eugen G. Leuze Verlag KG- 
Germany. 
 
 
P16 Martin Prostredny 
 
Modelling the gelation of porous nanomaterials. 
 
Resorcinol-formaldehyde (RF) gels have been studied extensively, subsequently finding 
many uses. However, despite significant researcher efforts, there is still no model describing 
the formation of these structures. This work combines experiments alongside simulations in 
order to better understand the process of creating and growing clusters during RF gel 
formation. The investigated areas include the influence of gelation temperature and the 
concentration and type of catalyst used. The catalyst studied is sodium carbonate, along 
with other sources of sodium ions, exploring the effect of sodium in these processes. In 
order to obtain textural properties of the dried gels, nitrogen adsorption was analysed with 
Brunauer-Emmett-Teller theory for surface area analysis and Barrett-Joyner-Halenda theory 
for pore size and volume analysis. The acquired data suggest that with increasing 
resorcinol/catalyst (R/C) ratio the surface area decreases while the average pore width 
increases. This is most likely caused by the formation of larger number of smaller clusters for 
lower R/C values and fewer larger clusters for higher R/C ratios. This will form the basis of a 
model for the growth of RF clusters and their gelation to develop predictive capability for 
future work. 
 
 
P17 Paul Rapp 
 
Competitive adsorption for clean air applications. 
 
Activated carbon is a well-known affordable carbon dioxide and pollutant adsorber. However, 
there are many types of activated carbons and these adsorb some species more effectively 
than others. To tailor activated carbons for different pollutant species it is necessary to 
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understand or control their chemical and structural composition. This project aims to identify 
which characteristics of activated carbon are optimal for removal of pollutants, such as 
carbon dioxide. 
 
 
P18 Ben Russell 

Observing the Formation of Fluorescent Gold Nanoclusters within Proteins via Molecular 
Dynamics and Fluorescence Spectroscopy. 
 
Protein encapsulated gold-nanoclusters have recently received much interest due to their 
unique fluorescent properties and their potential for advancing the field of biomedical 
imaging and sensing1-2. They are highly stable, non-photobleaching, wavelength tunable 
fluorophores, which have an unusually long lived fluorescence lifetime in the microsecond 
timescale (typical fluorescent molecules have lifetimes of 1-10ns). These qualities, while 
highly desirable for fluorescent labels, are offset by low quantum yields of between 1-8%3 
(typical fluorescent labels currently used have quantum yields of between 10-60%4). It is 
hoped that through further modifying of the protein-gold complex the fluorescence quantum 
yield can be improved to match currently used fluorescent labels. To be able to intelligently 
modify the protein-gold complexes, we studied the nucleation of gold nanoclusters in 
proteins through experimental fluorescence spectroscopy studies and theoretical molecular 
dynamics simulations5. It was found through both experimental and theoretical work that in 
the cases of Bovine Serum Albumin and Lysozyme, atomic gold nucleated within 
hydrophobic pockets which contained Sulphur groups belonging to Cysteine residues. The 
role tyrosine plays in forming gold clusters was also studied by directing gold nanoclusters at 
lysozyme surface accessible residues. It was observed that larger gold nanoclusters did not 
form in every case suggesting that only particular tyrosine residues play a role in gold 
nanocluster formation. These insights into the synthesis of protein encapsulated gold 
nanoclusters will prove useful for future attempts and improving their fluorescence 
characteristics. 

[1] L. Shang and G. U. Nienhaus, Biophys. Rev., 2012, 4, 313–322. 
[2] C. Sun, H. Yang, Y. Yuan, X. Tian, L. Wang, Y. Guo, L. Xu, J. Lei, N. Gao, G. J. 
Anderson, X.-J. Liang, C. Chen, Y. Zhao and G. Nie, J. Am. Chem. Soc., 2011, 133, 8617–
24 
[3] K. Selvaprakash and Y. C. Chen, Biosens. Bioelectron., 2014, 61, 88-94. 
[4] K. Rurack and M. Spieles, Anal. Chem., 2011, 83, 1232-1242. 
[5] B. A. Russell, K. Kubiak-Ossowska, P. A. Mulheran, D. J. S. Birch and Y. Chen, Phys. 
Chem. Chem. Phys., 2015, 17, 21935. 
 
 
P19 Karolina Tokarczyk 
 
Insight into bovine serum albumin adsorption on hydrophilic silica surface using surface 
plasmon resonance and molecular dynamics simulation. 
 
Proteins are a class of natural molecules that have unique functionalities and potential 
applications in both biomedical and material sciences. Bovine serum albumin (BSA) has 
been one of the most extensively studied proteins. BSA has the advantages of medical 
importance, low cost, ready availability and unusual ligand-binding properties. Changing the 
physicochemical properties of proteins may significantly alter their biological activities. 
Therefore, understanding and control over the interaction of proteins with different surface 
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substrates is a fundamental challenge.  
This work focuses on the adsorption of BSA at a hydrophilic silica surface. Mesoporous silica 
is one of the new promising materials for protein controlled delivery due to its weak 
interactions with proteins. We used the multi-parametric surface plasmon resonance (MP 
SPR) method for quantitative studies on the formation of BSA monolayers on a silica 
surface. This technique has provided crucial information on the mechanisms behind the 
protein material interactions, BSA structural changes and biomolecular rearrangements. We 
have found that the ionic strength and pH strongly affect the effectiveness of BSA adsorption 
onto the surface. The highest adsorption value was attained near the protein’s isoelectric 
point. The adsorption appears to be irreversible. 
We combine our experimental measurements with fully atomistic molecular dynamics (MD) 
simulations in NAMD with the CHARMM-27 force field to gain new insight into the BSA 
adsorption on silica surfaces. The simulation work is challenging due to the negative charge 
on both the BSA and silica under physiological conditions, nevertheless we are able to 
examine in detail how the protein interacts with the surface. The MD results provide detailed 
understanding of the non-covalent interactions that bind the BSA to the silica surface, as well 
as new insight into the competing roles of long-range electrostatics and short-range forces 
(such as hydrophobic interactions), and the consequences this has for the orientation and 
structure of the adsorbed proteins. Moreover, we are able to monitor the adsorption process 
in detail, identifying the most important residues, their interactions with the water and ion 
layers established on the surface, and the events which allow the adsorbed BSA to diffuse 
across the surface. From the MD results, and their good agreement with our experimental 
data, the nature of the protein-surface interactions can be elucidated.  
 
Acknowledgement: This work was supported by Grant NCN OPUS4 2012/07/B/ST5/00767. 
The simulations were performed on the EPSRC funded ARCHIE-WeSt High Performance 
Computer (www.archie-west.ac.uk); EPSRC grant no. EP/K000586/1. The European Union 
Erasmus+ programme (project no. 2015-1-PL01-KA103-014791) is acknowledged for 
providing financial support for researcher mobility. 
 
 

P20 Thidarat Wongpinyochit 

Understanding Silk nanoparticles - In silico modelling and ex-vivo degradation studies. 
 
Silk is a fibrous protein which can be produced by several insect species such as spiders 
and silkworms (e.g. Bombyx mori). Silk has been used in humans for hundreds of years as a 
suture material and is approved as a surgical mesh (Allergan Inc.). Silk has unique features 
such as robust mechanical properties, the ability to protect the payload and biocompatibility. 
Furthermore, silk can be reverse engineered and processed into various formats (e.g. films, 
sponges, (nano)particles, hydrogels) making silk attractive for various biomedical 
applications, including drug delivery. Silk nanoparticles can be used for anticancer drug 
delivery because they can exploit leaky blood vessels and poor lymphatic drainage of solid 
tumors resulting to passive accumulation. Silk nanoparticles subsequently access to tumor 
cells via endocytosis pathway by end up in the lysosomes, where they are exposed to 
lysosomal enzymes. The aim of this thesis is to (i) study biomedical applications of silk 
nanoparticles and silk hydrogels and (ii) compare experimental study of silk-based 
nanomedicines to computational modelling. Here, we present data on silk nanoparticles 
degradation using lysosomal (model) enzymes by assessing both morphology, physical 
properties and secondary structure. Additionally, computational modelling of silk nanoparticle 
formation, drug binding and will be using in silico modelling to optimise the formation of silk 
nanoparticles. We hypothesis that computational modelling will accelerate the rational 
design of silk-based nanomedicines.  
 


