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N

anotechnology is a cutting-edge field that extends different possibilities for the study and treatment
of different diseases. In this work the most widespread neurodegenerative disease, Alzheimer disease
(AD), has been studied under Blood Brain Barrier (BBB) in vitro model. An alternative animal-free in vitro
model has been developed for a low cost, easy to work system that simulate the main drug access to the brain,
the BBB, by means an Organ-on-a-chip devices [1]. Two different 3D BBB-on-a-chip configurations has
been studied, optimized and compared: the sandwich and the lateral platforms. The sandwich configuration
was fabricated in a multilayer fashion, integrating two perpendicular channels separated by a 1 µm pores
polycarbonate membrane. Meanwhile the lateral configuration was fabricated in a horizontal design with
parallel channels separated by 100 µm distances stacks. In the second channel a 3D hydrogel is inserted as
a membrane. Photolithographed electrodes where included in the design in each of the channels to measure
the BBB permeability by Transepithelial/transendothelial electrical resistance (TEER) [2]. COMSOL
Multiphysics was used to simulate fine elements of both configurations, considering the liquid flow, pressure
and volume of liquid crossing the membrane, shear stress and the electrical field for both configuration to
study, which is on theory the most efficient strategy. Both BBB-on-a-chip platforms was tested experimentally,
fabricating the chips and cell seeding it with a tri-culture of first;human astrocytes and pericytes inside the
hydrogel in the second channel, to simulate the brain interstitial fluid (ISF) and then endothelial cells in the
first channel to growth up the vascular barrier generated by this cells. Confocal fluorescence microscope was
used in combination with immunostaining to characterize the formed cells barrier and to show the correct
development of tight junctions between the adjacent brain endothelial cells. The permeability of the created
barrier was tested optically with fluorescence-dextran of different lengths and electronically by TEER.

Figure. Scheme of the lateral BBB-on-a-chip
4
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M

ilitary personnel are often prone to traumatic brain injury (TBI) that enhances the possibility of
Alzheimer’s disease (AD) at a later stage. Since TBI leads to breakdown of the blood-brain barrier
(BBB) and extravasation of serum proteins into the brain fluid compartment, it is quite likely that plasma
amyloid beta protein (AbP) may enter into the brain after TBI leading to development of AD. Thus, there is
a need to understand the role of TBI in AD. AD like brain pathology was induced by intracerebroventricular
(i.c.v.) administration of soluble form of AbP 200 ng/30 µl per day into the left lateral ventricle for 4 weeks
in a rat model. This treatment resulted in AD like pathology e.g., deposit of AbP in the brain as well as
BBB breakdown, edema formation and neuronal, glial and axonal injuries. In order to find out role of TBI
in AD development, rats were subjected to mild concussive head injury (CHI) by dropping a weight of
114.6 g over the exposed parietal skull bone from a 20 cm height through a guide tube. This adjustment
resulted in an impact of 0.224 N over the skull surface. In these CHI inflicted animals AbP was infused in
identical conditions starting from 1 week after injury for 4 weeks. Our observations show that AbP infusion
in CHI rats exacerbated BBB breakdown to serum proteins by 2-4 fold, edema formation by 1.5 to 2 fold
and marked increase in neuronal, glial or axonal injuries as compared to AbP treatment in normal animals.
Immunohistochemical examination revealed enhanced deposits of AbP in the brain in CHI group after AbP
infusion. The glial reactions and myelin damages were also much more aggravated. Extravasation fo albumin
was also increased in several brain regions in CHI group after AbP infusion as compared to normal animals.
Administration of mesenchymal stem cells (MSCs, ca. 1 million, i.c.v.) 1 week after AbP infusion resulted
in marked neuroprotection as seen by reduced BBB leakage, AbP deposits and brain pathology in normal
animals. Likewise i.c.v. administration of 50 µl cerebrolysin daily for 3 weeks starting from 1 week after
AbP infusion was neuroprotective in normal animals. However, in CHI group these treatments either alone
or in combination were ineffective. Interestingly when TiO2 nanowired MSCs and cerebrolysin administered
together in identical conations, significant neuroprotection was achieved in AD cases in CHI group. Taken
together, our observations are the first to point out that co-administration of MSCs and cerebrolysin using
nanowired delivery has far more superior neuroprotective effects in AD model in CHI, not reported earlier.
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S

leep deprivation (SD) is common in military personnel engaged in combat operations. Our previous
reports show that 12 h SD alone induces brain pathology and continued until 72 h in a progressive
manner. However, these military personnel with SD are also prone to traumatic brain injury (TBI). Thus, a
possibility exists that TBI could further exacerbate SD induced brain pathology. Several lines of evidences
suggest that both in TBI and in SD a decrease in alpha-melanocyte stimulating hormone (MSH) and brain
derived neurotrophic factor (BDNF) levels occur in plasma as well as in the brain. This could be one of
the leading causes of brain pathology in SD or in TBI. Thus, exogenous supplement of alpha-MSH and/
or BDNF could induce neuroprotection in SD or TBI. In present investigation effect of concussive head
injury (CHI) in SD induced brain pathology and effects of alpha-MSH and neurotrophic factors treatment
leading to neuroprotection in a rat model was examined. SD was induced in rats using the inverted flowerpot
methods surrounded by water level 1 cm below the platform (6.5 cm in diameter) that allow free movement
but continuously sleep leads to fell down in water disturbing the sleep process. SD was induced in healthy
rats as well as in rats that were subjected to CHI by dropping a weight of 114.6 g over the skull causing an
impact of 0.224 N on the brain without skull fracture. Rats subjected to 48 h SD in CHI (24 h after insult)
exhibited greater brain pathology e.g., higher leakage of Evans blue albumin and radioiodine ([131]-I) by
3-to 4 fold as compared to naïve rats subjected to identical SD. Neuronal, glial and axonal damages using
histopathological techniques were also exacerbated by several fold in CHI after SD. Plasma alpha-MSH
and BDNF level shows significant reduction (alpha-MSH 8.34±0.23 vs. Control 20.34±0.12 pg/ml; BDNF
8.23±0.11 vs. control 22.34±0.21 pg/ml) in SD group after CHI as compared to SD group alone (alphaMSH 15.13±0.12 pg/ml; BDNF 14.23±0.08 pg/ml). Intravenous administration of alpha-MSH (100 µg/
kg) together with cerebrolysin (a balanced composition of several neurotrophic factors and active peptide
fragments 5 ml/kg) significantly induced neuroprotection in CHI or SD groups alone. However, TiO2
nanowired delivery of alpha-MSH and cerebrolysin is needed to induce neuroprotection in SD rats after
CHI. The levels of alpha-MSH and BDNF were also retired by this treatment in SD rats after CHI (alpha
MSH 22.34±0.12 pg/ml; BDNF 23.34±0.17 pg/ml). Taken together our results are the first to point out that
TiO2 nanowired administration of alpha-MSH and cerebrolysin induces superior neuroprotective effects
following SD in CHI, not reported earlier.
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N

anoparticles (NPs) are increasingly exploited as diagnostic and therapeutic devices in medicine.
Among them, super paramagnetic nanoparticles (SPIONs) represent very promising tools for magnetic
resonance imaging, local heaters for hyperthermia and Nano platforms for multimodal imaging and
theranostic. However, the use of NPs, including SPIONs, in medicine present several issues, first of all the
encounter with the biological world and proteins in particular. Indeed, nanoparticles can suffer from protein
adsorption, which can affect NP functionality and biocompatibility.In this respect we have developed small
Fe3O4 NPs coated with a double layer of oleic acid/oleylamine and 1-octadecyl-2-hydroxy-sn-glycero3-phosphocholine (18LPC), which can be further, functionalized employing drugs or different targeting
or diagnostic agents bearing a proper hydrophobic tail, and we have investigated their interaction with
two abundant human plasma proteins, human serum albumin (HSA) and human transferrin. By means of
spectroscopic and scattering techniques, we analysed the effect of SPIONs on protein structure and the
binding process. We structurally characterized HSA/SPIONs complexes by means of light and neutron
scattering, highlighting the formation of a monolayer of protein molecules on NP surface. By investigating
their interaction with lipid bilayers mimicking biological membranes, we show that HSA/SPIONs do not
affect lipid bilayer features and could be further exploited as Nano platform for future applications.
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T

wo-dimensional transition metal dichalcogenides show great potential as a new class of atomically thin
semiconductors for electronics and optoelectronics. Understanding the atomistic origin of defects in
these materials and their impact on the electronic properties, as well as finding viable ways to dope them is
matter of intense scientific and technological interest. In particular, controlling defects could be envisioned
as a strategy for the design of ad-hoc electronic and optoelectronic properties. Here, we demonstrate a new
integration of thermochemical scanning probe lithography (tc-SPL) with a flow-through reactive gas cell
to achieve a nanoscale control of the local thermal activation of defects in monolayer MoS2. The tc-SPL
activated nanopatterns can present either p- or n-type doping on demand, depending on the used gasses,
allowing the realization of field effect transistors, and p-n junctions with precise sub-m spatial control and
a rectification ratio over 104. Doping and defects formation mechanisms are elucidated at the molecular
level by means of X-Ray photoelectron spectroscopy, scanning transmission electron microscopy, and
density functional theory. The p-type doping of locally heated MoS2 in HCl/H2O atmosphere is found to be
related to the rearrangement of sulfur atoms and the formation of new protruding covalent S-S bonds on the
surface, which produce a band structure with p-character. Alternatively, local heating MoS2 in N2 produces
n-character.
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N

ative biological context of natural polysaccharides is macromolecular assemblies with nanoscale
organization, which is important for their biological functions. To develop functional polysaccharidebased nanomaterials for biomedical applications, layer-by-layer self-assembly of polycationic and
polyanionic polysaccharides into PolyElectrolyte Nanoparticles (PENs) can be a safe and effective nano
drug delivery system. This strategy enables discovery of structure-function relationships, and also permits
the formulation of design principles for new functional polysaccharide-based biomaterials. Herein, we will
discuss different formulations for tuning the nanoscale assembly of functional polysaccharides for delivery
of different therapeutics.
Depending on the unique physicochemical properties of the core/shell structures, these polyelectrolyte
complexes can be utilized for simultaneous delivery of small molecules (i.e., hydrophobic and hydrophilic
drugs) and macromolecules (i.e., peptides and nucleic acids). The shell can also be considered as
a multifunctional vector, when it is decorated with small molecules for active targeting to enhance the
cytotoxicity, efficacy, and selectivity of the nanoparticles. These nanoparticles provided promising results
on the effective physiochemical characteristics of a controlled drug delivery system, which can be utilized
in different biomedical applications.
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Sub-10 nm resolution patterning of pockets for enzyme immobilization via tc-SPL
Annalisa Calo*. X. Liu, M. Kumar, E. Albisetti, X. Zheng, K. B. Manning, E. Elacqua, M.
Weck, Rein V. Ulijn, E. Riedo
Institute for Bioengineering of Catalonia IBEC, Spain

T

he ability to precisely control the localization of enzymes on a surface is critical for several applications
including biosensing, nano-bioreactors and single molecule studies. Despite recent advances, fabrication
of enzyme patterns with resolution at the single enzyme level is limited by the lack of lithography methods
that combine high resolution, compatibility with soft, polymeric structures, ease of fabrication and high
throughput. Here, a method to generate enzyme nanopatterns on a polymer surface is demonstrated using
thermochemical scanning probe lithography (tc-SPL) and the enzyme Thermolysin as a model system.
Electrostatic immobilization of negatively charged sulfonated enzymes occurs selectively at positively
charged amine nanopatterns produced by thermal deprotection of amines along the side-chain of a
methacrylate-based copolymer film via tc-SPL. This process occurs simultaneously with local thermal quasi3D topographical patterning of the same polymer, offering lateral sub-10 nm resolution and vertical 1 nm
resolution, as well as high throughput (5.2 x 104 μm2/h). The obtained patterns with single enzyme resolution
are characterized by Atomic Force Microscopy (AFM) and fluorescent microscopy. The enzyme density, the
surface passivation and the quasi 3D arbitrary geometry of these patterned pockets are directly controlled
in a single step, without the need of markers or masks. Other unique features of this patterning approach
include the combined single-enzyme resolution over mm2 areas and the possibility of fabricating enzymes
gradients at the nanoscale.
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2

Statement of the Problem: The toxicity of nanostructures is an important issue and must be considered
when we define the optimal nanomaterial. There are no universal properties characterizing an optimal
nanomaterial, i.e., depending on the intended use, the requirements will be different. For biomedical use, a
nanomaterial should not negatively affect the cells or should cause the expected therapeutic or diagnostic
effects in justified cases. The present study was devoted to the impact of silver nanoparticles (SNPs), multiwalled carbon nanotubes (MWCNTs), and poly(amidoamine) (PAMAM) dendrimers of 4th generation on
endothelial cells.
Methodology & Theoretical Orientation: Cells of immortalized endothelial cell line EA.hy926 were
exposed to selected nanomaterials used in concentrations causing cellular viability on the levels of 90%
and 75% (EC10 and EC25), for 24 hours. The main research method was atomic force spectroscopy (AFS),
allowing the study of the mechanical properties of cells. For registration of a local response from individual
actin filaments of the cytoskeleton, a conical tip was used. Results of the cell elasticity were supplemented
by fluorescent staining of Annexin V and measurement of reactive oxygen species (ROS) level.
Findings: The obtained results show changes in the elasticity of endothelial cells induced by the nanostructures
that were closely correlated with the level of cellular viability. Cells were less elastic and with a significant
increase of ROS production, compared to control cells, after incubation with SNP or MWCNT at EC25
concentration.
PAMAM dendrimers used at EC25 concentration caused a decrease in the elasticity modulus. In this case, the
cells were more elastic, which is probably related to the depolymerization of actin fibers of the cytoskeleton
leading to apoptosis. It was confirmed as a percentage increase of apoptotic cells and elevated levels of ROS
production.
Presented results are the part of the project funded by The National Science Centre, agreement no. 2017/26/D/
ST4/00918
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Statement of the Problem: Silver nanoparticles (SNPs) are used for various commercial applications in food,
pharmaceutical, textile, electronics and chemical industries. It is important to select appropriate application
for nanoparticles and thoroughly investigate their chemical and physical properties. Proper sterilization of
nanoparticles is a very important step in biological application in cell culture.
Methodology & Theoretical Orientation: Effect of selected sterilization methods on silver nanoparticles
was investigated using transmission Electron Microscopy (TEM), Atomic Force Microscopy (AFM) and
Dynamic Light Scattering (DLS). Water suspension of silver nanoparticles was subjected to autoclaving
and sonication processes, and toxicity of these nanoparticles towards endothelial cells was determined with
Tetrazolium Salt Reduction Tests (XTT).
Findings: Autoclaving process can form SNP aggregates. Sonication method can disintegrate aggregates of
nanoparticles, but after the autoclaving process it becomes impossible. The hydrodynamic radius distribution
of SNPs obtained from DLS measurements confirm the occurrence of aggregation in autoclaved suspension.
Similar results were observed on the TEM images and AFM measurements where SNPs had diameters from
70 to 120 nm, which is consistent with DLS results.
XTT cell viability test was performed to investigate the effects of sterilization methods of SNP on cell
viability.
The value of absorbance obtained for the cell treated with SNPs in cell medium after autoclaving were higher
than the absorbance for control sample – cells without SNPs. It could falsely suggest that the cell viability
for this treated cell is higher than for control sample. High value of absorbance is related to the reduction
of the tetrazole salt with the autoclaved cell medium and it not reflect veritable cell viability. Viability of
cells exposed to sonicated SNPs is lower that for control sample and it amounts to 83% compared to control
sample.
Our result clearly show XTT method’s limitation to cell viability measurements with SNPs in cell medium
with phenol red after autoclaving.
Acknowledgement: Presented results are the part of the project funded by The National Science Centre,
agreement no. 2017/26/D/ST4/00918.
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Statement of the Problem: Polymer-based composites have attracted considerable interest in areas such
as: automobile, construction, electronics, packaging and aviation industries. Another important area where
polymers have been widely used is in biomedical applications. In clinical applications, the most widely used
materials are the natural and modified natural materials. Other materials that have found useful applications
are: metals, glass, ceramics, synthetic polymers and composites. This generation of materials are used due
to their mechanical properties (high strength, toughness and ductility).
Methodology & Theoretical Orientation: Sisal fiber was treated with 5% sodium hydroxide solution for
~2 hours in an oven at a temperature of 70oC. The composites containing treated fibers at varying fiber contents (10, 20, 30 and 40 wt%) were prepared. The MAPP and nanoclay contents were maintained at 5 wt%
loading each for the composites.
Findings: The merits of polymers have greatly influenced the significant attraction that has been witnessed
especially for biomedical applications. Basic properties, such as: super hydrophobicity, adhesion and selfhealing exhibited by plants and animals have been mimicked in some polymer matrices and have found
useful applications in biomedical. Fiber content had direct relationship with the tensile strength (TS) and
tensile modulus (TM). As the fiber content increased, there was increase the TS and TM. Incorporation of
nanoparticle alters the properties of the nanocomposites, therefore, extending the area of application.

Fig. 1. Method of preparation of biopolymers
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T

he demand of flexible electronic devices led the scientific community to develop novel electroactive
materials for various sensing devices to realize them in the potential applications in health monitoring,
robotics, electronic skin and diagnostics. Especially, monitoring the human activities using integrated
sensors are dedicated to non/invasive measurements such as pressure and force are seen in wide applications.
Most of the sensing mechanisms are piezoresistive, piezoelectric and capacitive type. Among these,
Capacitive pressure sensing technique gains more importance in biomedical application due to its low power
consumption, high sensitivity, repeatable dynamic response and are relatively less prone to temperature and
humidity changes.
Currently, capacitive sensors with high sensitivity are realized in prosthetics, humanoids, structural health
monitoring, biomedical and plantar pressure monitoring in neurogenerative pathology applications. Materials
for flexible capacitive sensors generally consist of electroactive polymers and ceramics as dielectric layer.
Polymers such as poly(dimethylsiloxane), polyimide, polyvinylidene fluoride and its copolymers are widely
used which are flexible, robust and have low dielectric properties. On the other hand, ceramics (such as
BaTiO3, PZT, ZnO etc ) having high dielectric properties but are restricted for wide spread usage due to brittle
and rigid in nature. To overcome this, polymer nanocomposite with synergetic properties of polymer matrix
and ceramic nanofillers are realized for capacitive pressure sensors. In the present work, a high sensitive
flexible nanocomposites is realized for piezo-capacitive pressure sensor. The detailed characterization of
the nanocomposite is carried out through X-ray diffraction and transmission electron microscopy (TEM)
studies. The electrical properties and electromechanical dynamic response are investigated using Impedance
analyzer by measuring the change in capacitance under various load conditions. The developed flexible
nanocomposite with superior electrical properties have wide potential applications for contact pressure
monitoring in biomedical applications.
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A

lzheimer’s disease (AD) is a chronic neurodegenerative disorder associated to the accumulation of
toxic aggregates of amyloid β peptide (Aβ) in the brain that produce oxidative stress and neurotoxicity. Therefore, new molecules have being developed for AD’s treatment based on the disaggregation of Aβ
cumulates. However, most of them do not reach the action site due the strict permeability in the brain by the
blood brain barrier (BBB).
Nanotechnology is a cutting-edge field that extends different possibilities for the diagnosis and treatment of
AD. In this direction, a nanosystem for AD treatment was reported that consists in gold nanorods (GNRs)
functionalized with polyethylene glycol (PEG), a β sheet breaker peptide (D1) and a peptide to shuttling
through the BBB (Angiopep-2). The results revealed that the GNRs-PEG-Ang2/D1 nanosystem inhibited Aβ
growth in vitro and decreased the toxicity of Aβ aggregates in an in vivo model. Therefore, it is required to
evaluate the permeability of those promising therapy agents quickly and easily. BBB-on-a-chip is an interesting platform due their versatile and lower cost design to mimic both in vivo physiological and pathological conditions for the study of drug permeability.
In this work, we synthetized and characterized GNR-PEG-Ang2/D1 by absorption spectrophotometry, dynamic light scattering, laser Doppler micro-electrophoresis and transmission electron microscopy. Then,
BBB-on-a-chip device was fabricated consisting in a neural chamber with human astrocytes and pericytes
and a lateral channel with human brain endothelial cells in order to mimic the BBB. We determined the
cytotoxic effect of GNR-PEG-Ang2/D1 over the above mentioned cells. Finally, the permeability of the
nanosystems was evaluated through the BBB-on-a-chip device by confocal microscopy. The results confirm that GNR-PEG-Ang2/D1 was successfully synthetized and functionalized with the peptide Angiopep-2
and D1. In addition, GNR-PEG-Ang2/D1 showed non-toxic effect for the tri-culture at the given range of
concentration for 24 hours. BBB-in-a-chip results showed the development of tight junctions between the
adjacent endothelial cells in the chip which are crucial for permeability assays. Lastly, GNRs permeability
assay revealed differences between the chip control and the chip exposure to GNRs.
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Technological Development Unit (UDT), University of Concepción, Chile.
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I

norganic hybrid nanostructure based electronic devices have drawn potential interest and provide significant new insights to develop energy conversion and storage devices such as photodetectors and energy
harvesters. The strong light-matter interactions in novel organic−inorganic nanostructures especially metal
oxide/metal halide perovskites nanocomposites have explored to realize photonics and optoelectronics devices with impressive performance achieved by tuning the optical/electrical properties. In this work, we discuss the development of novel composite nanostructures as functional optoelectronic devices with superior
electro-optic sensitivity. The detailed spectroscopic characterizations were studied to reveal the carrier relaxation and charge transfer dynamics in the perovskites nanocomposites using time resolved luminescence
and broadband dielectric spectroscopy. The induced dielectric polarization in the nanocomposites exhibited
strong electrical conduction and showed anomalous dielectric behavior at the percolation threshold concentration due to the large resonance derived from the plasmoic oscillations of delocalized charges. An optoelectronic system integrated with nanocomposite is demonstrated to know the electro-optic sensitivity. The
developed composite nanostructures exhibit significant optical and electrical properties, which have wide
potential applications in various MEMS/NEMS devices such as photodetectors and nanogenerators.
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T

he increased demand of hydrocarbon enforces reduction in oil reserves globally which became one of
the major challenge for the world. Thusly, improving oil production from current reservoirs holds the
key to meet the current and near future challenges of global energy demands. The development of new
technologies such as nanotechnologies showed potential benefits to address energy challenges for several
industrial applications including oilfield. Silica Nanofluid, a colloidal solution of solid charged silica (SiO2)
nanoparticles (NPs) suspended in a base fluid (oil/water/glycol/polymeric solutions); possibly beneficial
to improve the oil production by governing the matter of facts at nano scale level. However, uniform
distribution of NPs within the nanofluid (stable nanofluid) significantly improves the oil recovery due to
large exposed surfaces; remarkably able to modify reservoir rock/fluid properties such as wettability of
reservoir rock/interfacial tension (IFT) between oil and nanofluid. Therefore, the first requisite for nanoassisted oil recovery (N-EOR) is attributed to the stability of nanofluid and secondly, the impact of stable
nanofluids on reservoir properties since flowing through porous media. However, stability of any nanofluid
can be influenced by reservoir conditions such as high temperature, high salinity which may reduce oil
production in N-EOR process.
In this regard, silica nanofluids were prepared using deionized (DI) water and found unsuccessful due to
rapid agglomeration of NPs in results showed severe sedimentation. Thusly, a typical oilfield polymer
polyacrylamide (PAM) were utilized as base fluid (1000 ppm PAM solution) to render the effect of NPs
agglomerations. PAM also provides suitable viscosity contrast to displace the oil in porous media through
providing stable rheological properties. However, harsh reservoir conditions such as temperature and salinity
limits the applicability of nanofluid and makes them a conventional fluid. Thusly, another similar charged
and thermally stable NPs (TiO2) were included in the silica nanofluid to curtail the effect of temperature
for harsh reservoirs. In the other hand, anionic surfactant were included to the silica nanofluid to render
the effect of silica nanofluid in high saline reservoirs. Additionally, the surfactant forms micelles at critical
micelles concentration (CMC) which is capable to reduce the IFT between oil/nanofluid and great impact to
enhance the oil production. Moreover, stability of the formulated nanofluids were characterized for stability
using macroscopic study, dynamic light scattering (DLS) study, ultraviolet–visible (UV-vis) spectroscopy,
scanning electron microscopy (SEM) with elemental analysis and mapping techniques followed by rheological
study; and investigated for oil recovery in harsh reservoirs (high temperature and high salinity). Before,
oil recovery experiments, the reservoir properties such as wettability alteration and IFT reduction were
investigated. Generally, the NPs get absorbed on the reservoir rock surfaces and help to alter the wettability
form oil wet to water wet favorable for high oil recovery. The obtained results showed that the surface
coated NPs by surfactant and super molecular structure of SiO2TiO2 nanocomposites provides a stable
nanofluid of superior capability by maintaining uniform distribution is interesting to avoid early particle
aggregation thusly showed incremental oil recovery of more than 70%. This article discusses the novel
fabrication methodology of a stable nanofluid using colloidal aspects for subsurface oilfield applications
where formations conditions becomes a major challenge during flow through porous and permeable media;
would be fortune made for N-EOR in harsh reservoirs. Therefore, this study devoted to the fundamental
aspects of stabilizing silica nanofluid and their implications in porous media for oil recovery applications.
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