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Description
Water molecules in lipids, proteins, and nucleic acids are 

closely linked to one another to form bound water, which has 
significantly different physical properties than bulk water. The 
possibility of using Raman imaging to resolve the specific 
hydration shell of these biomolecules in intracellular regions is 
the subject of our investigation here. The Raman spectral 
components of lipids, proteins, and nucleic acids that were 
resolved during the analysis revealed associated water spectral 
features that are distinct from those of bulk water. The water 
spectral profile of the corresponding hydrated pure 
biomolecules is consistent with these spectral profiles. The 
findings demonstrate the potential for biomolecules' 
intracellular hydration and its relationship to function to be 
studied using Raman imaging.

Binodal Curve Behavior of Polymer-
Electrolyte ATPS

In the separation and purification of biomolecules of high 
value, polymer-electrolyte aqueous two-phase systems have 
demonstrated superior performance. However, despite their 
widespread acceptance and use in industry, these powerful 
platforms remain a major academic curiosity. The lack of models 
that can easily and accurately predict the partition of 
biomolecules in ATPS is one major obstacle. The partitioning of 
biomolecules in these aqueous electrolyte solutions and 
modeling studies on the bi nodal curve behavior of polymer-
electrolyte ATPS are carried out in this work to overcome this 
limitation. To begin, a comprehensive database focusing on the 
systems being studied is established. Altogether, 11,998 
exploratory binodal information focuses covering 276 polymer-
electrolyte ATPS at various temperatures 273.15 K-399.15 K and 
626 trial parcel information focuses including 22 biomolecules in 
42 polymer-electrolyte ATPS at various temperatures 283.15 
K-333.15 K are incorporated. The group contribution (GC) 
method and an established machine learning algorithm, the 
artificial neural network (ANN) are combined in a novel 
modeling strategy. The binodal curve behavior of polymer-
electrolyte ATPS is described by an ANN-GC model (ANN-GC 
model1), and the partition of biomolecules in these biphasic 

systems is predicted by another ANN-GC model (ANN-GC 
model2).For the 9,598 training data points in the ANN-GC 
model1, the mean absolute error (MAE) is 0.0132, and the 
squared correlation coefficient (R2) is 0.9878 for the 1,200 
validation data points. For the 1,200 test data points, it also 
provides a MAE of 0.0143 and a R2 of 0.9846.ANN-GC model2, 
on the other hand, has a root-mean-square deviation (RMSD) of 
0.0577 for the 501 training data points and 0.0849 and 0.0885 
for the 62 validation data points and 63 test data points, 
respectively. In addition, the findings suggest that the tie-line 
length of polymer-electrolyte ATPS that was determined by 
ANN-GC model 1 can be directly utilized by ANN-GC model 2 in 
order to predict the partition performance coefficient of 
biomolecules contained within these ATPS. Without the need for 
experimental data, the developed models permit the prediction 
of the biomolecule partition in ATPS. Four well-known 
biomolecules can be partitioned by some high-performance 
ATPS, as determined by the developed ANN-GC models. The 
ambiguous, lifeless substances that constitute the basis of life 
are biomolecules. In addition to producing biomaterials, they are 
prone to their development, upkeep, and reproduction. On the 
other hand, ionic liquids are organic salts made up of an organic 
cation and an organic/inorganic anion. They each have their own 
set of properties and use that change as their structures change. 
The blend of ILs and biomolecules opens creative roads, 
applications, and open doors in nano science, electrochemistry, 
natural chemistry, pharmacology, natural union, and food 
science and so forth, which coordinates to a movement in the 
modern viability of a few cycles. The applications and 
physicochemical properties of systems made up of ILs and 
biomolecules are the focus of this article, which focuses on 
evaluating previous and more recent research. In addition, it 
focuses on how IL methods can be used in the biotechnology, 
pharmaceutical, and electrochemistry industries for a variety of 
reactions, separations, catalysis, and biomolecule-related 
applications. The primary objective of this article is to identify 
the necessary principles for monitoring and reconciling these 
systems' extensive properties and phenomena. In addition, the 
review insists on the necessity of formulating a number of 
propositions that can interpret the properties of various IL-
biomolecule systems, in addition to the current difficulties and 
potential repercussions.
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Bimolecular Composition of Levitated
Ellipsoidal Bands

In the magnetic levitation (MagLev) system, we recently
discovered that super paramagnetic iron oxide nanoparticles can
create ellipsoidal bio molecular bands by levating plasma
biomolecules. We performed comprehensive multi-omics
analyses on the levitated biomolecules in various bands to gain a
deeper comprehension of their composition. We used plasma
from people who had a variety of MS types as a model disease
with significant clinical importance to see if the bimolecular
composition of the levitated ellipsoidal bands was correlated
with the health of the donors. The lipidome and metabolite
profiles of each magnetically levitated ellipsoidal band differ
significantly, despite the lack of variation in protein composition,
as shown by our findings. We discovered that the levitated
bimolecular ellipsoidal bands do contain information on the
health status of the plasma donors by comparing the lipidome
and metabolite compositions of various plasma samples. More
specifically, we demonstrate that particular lipids and
metabolites in various layers of each distinct plasma pattern
significantly aid in distinguishing between relapsing-remitting
MS (RRMS), secondary-progressive MS (SPMS), and primary-
progressive MS (PPMS) MS subtypes. The application of MagLev
of biomolecules in biomarker discovery for disease identification
and subtype differentiation will be made possible by these
findings. For applications in smart bio interface materials, high-

throughput bio arrays, and fundamental biosciences research,
functional surfaces that permit both spatial and temporal
control of biomolecule immobilization have received a lot of
attention. By constructing the topographically and chemically
diverse polymer brushes patterned surfaces, a adaptable and
promising method for regulating the spatiotemporal
arrangement of multiple biomolecules was presented here. To
control the spatial distribution of protein and cell adhesion
through specific and nonspecific means, a series of polymer
brushes with patterned surfaces was created, including
antifouling brushes with patterned surface, epoxy-presenting
brushes with patterned surface, and antifouling brushes without
patterned surface. The fluorescence estimations exhibited the
viability of spatially managing the thickness of surface-
immobilized protein through controlling the areal thickness of
the poly (glycidyl methacrylate) (PGMA) brush designs,
prompting different complex examples highlighting obvious
biomolecule fixation angles. For regulating the spatiotemporal
arrangement of various proteins, a multiplexed surface bearing
epoxy groups and azido groups of varying areal densities was
also constructed. This made binary biomolecule patterns with
higher degrees of functionality and complexity possible. The
creation of bio systems that are both dynamic and
multifunctional would be aided by the strategy that has been
presented for the spatiotemporal control of biomolecule
immobilization.
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