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Organic and Medicinal Chemistry
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The bio-organic chemistry laboratory of Prof. Amnon Albeck develops new
organic molecules that interact with biological targets (usually proteins) in order
to inhibit their activities. These new compounds could serve medical applications.
Theresearchinthelab combines synthetic organic chemistry, analytical chemistry,
enzyme kinetics and computational biochemistry.
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Prof. Byk's group focuses on design and synthesis of nanoparticles. These are
then applied to controlled drug delivery, diagnostics, in vivo sensing, multiplexing/
screening for drug discovery, delivery of antifungal agents for microbial infections
and DNA/RNA for gene therapy and vaccination.
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Prof. Gruzman's group uses a multidisciplinary approach to develop new drug
candidates, new synthetic pathways and analitical methods. We apply organic
chemistry, analitical chemistry, pharmacology, molecular biology, biochemistry,
computer molecular modeling and nanotechnology methods in our research. Our
research group aims to develop new drug candidates against several devastating
human diseases. We believe that medicinal chemists have a chance to improve
the health and well-being of human society.
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Nature is economic, efficient, and elegant. Indeed, a limited number of molecules
play numerous functions in life. In our laboratory we focus on a variety of natural
nucleotides as scaffolds for the synthesis of novel chemical entities, and the
development of synthetic methodologies. Those new molecules target various
applications in the field of medicinal chemistry including diagnosis and
drug development.
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The group of Prof. Rahimipour explores a broad range of interdisciplinary topics,
including synthetic chemistry, biochemistry, biophysics and neurochemistry, to
study and develop self-assembling systems as novel diagnostic and therapeutic
agents for amyloidogenic diseases, such as Alzheimer’s disease and cancer, with a
focus on targeting protein aggregation and modulating protein clearance.

Dr. Abed Saady 1TYO TV 17T

10711 102 N'1IN N1AY1IPN N12172110 22 NTNI1'02 NTPNNN 'TV0 1T 2& 17NNn NN1ap
NNAav 117N NIn %V N28 N121717102 110NN WP DNNPNY NAN1Y nN1270 J'1IDN71
.0TN1971 01212 0TI NIN A9R1

Dr. Saady's research group focuses on the synthesis of Mechanically Interlocked
Molecules (MIMs) such as rotaxanes and catenanes. We aim to use the
mechanical bond in MIMs as a tool to integrate these molecules in biological and
medicinal applications such as smart drugs, theranostics, as well as detection of
biological targets.
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Research in the Senderowitz lab focuses on the development, implementation,
and application of new computational methods to study various chemical and
biological systems. Through computational modeling of such systems, we gain
information on their structure, properties, dynamic, and functionat various time
and size scales. We then apply this knowledge to specific projects including
the design of new drugs, new, environmentally friendly, pesticides for crops
protection, and new materials. An additional focus of our work is the development
and applications of new Machine Learning techniques in different areas such as
chemistry, biosciences, agriculture, material sciences and forensic sciences.
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The Major Lab develops and applies advanced computational methods to
address challenges in chemistry, chemical biology, and materials science. We
create simulation tools and write code (e.g., Python) for Al, machine learning,
and modeling, which we use to tackle critical problems in areas such as enzyme
reactions, drug design, and green energy, including battery development.
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Dr. Sapir's research focuses on understanding the structure and dynamics
of polymers through theoretical models and computational simulations. In
biophysics, we study how intrinsically disordered proteins interact and examine
the formation and properties of biopolymer condensates created through
liquid-liquid phase separation. In materials science, we investigate how small
molecules move through polymer membranes and analyze the elasticity of
interpenetrating polymer networks. We seek to understand the molecular
mechanisms behind these phenomena and validate our findings using molecular
dynamics simulations.
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The Grinberg Lab use computational methods to understand composition-
structure-property relationships of complex multicomponent materials and
apply them to the design of novel photovoltaic, dielectric, semiconducting
and catalytic materials that have important technological implications. In
many applications, dynamics are extremely important, and we study dynamic
behaviors of materials using accurate first-principles based atomistic simulations
of up to a million atoms. We also develop new computational methods to
achieve greater accuracy and efficiency enabling investigations of previously
intractable problems.
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Dr.Levy'sresearch group explores the role of quantum phenomenain the dynamics
of systems far from equilibrium, aiming to uncover and leverage quantum
resources for control and manipulation. We focus on developing dynamical
descriptions and quantum control methods, understanding quantum transport
processes, and bridging quantum effects with non-equilibrium thermodynamics.
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Prof. Zitoun's laboratory specializes in wet chemical synthesis techniques to
create nanomaterials for applications in energy and health fields. Specifically
focusing on electrochemical energy storage and conversion, the lab aims to
develop advanced materials with improved performance and efficiency. By
exploring the properties and behavior of nanomaterials at a molecular level,
we seek to enhance technologies such as batteries, sensors, electrolyzers, and
more. This multidisciplinary approach opens new avenues for sustainable energy
solutions and biomedical innovations, contributing to the advancement of society
in various sectors
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The Barad lab focuses on investigation of multinary (many element) materials
that are used as catalysts and in solar cells for the formation of sustainable
fuels and energy. The lab uses combinatorial synthesis and high-throughput
experimentation in combination with machine learning for a rational design
approach to achieve these materials.
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Prof. Shpaisman's Lab harnesses the power of light, acoustic waves, and flow
to direct ongoing chemical reactions, shaping materials in unprecedented ways.
These forces control spatial distribution and mesoscopic structures, enabling the
creation of innovative composite materials. Unlike conventional ‘bottom-up’
methods that rely on the accumulation of preformed materials, the lab’s approach
is modular and adaptable across diverse material systems. This versatility paves
the way for a range of groundbreaking applications in 3D printing, electronics,
food technology, and advanced sensing.
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Ourresearch group focuses on studying chiral systems at the nanometric level. We
investigate nanometric chiral systems, including innovative nanometric systems.
Additionally, our group is developing systems for chemical-physical analysis at
the nanometric scale, such as ITC systems for studying chiral interactions.
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.Prof. Noked's lab develops state-of-the-art synthesis techniques for interfacial
modification of electrochemically active surfaces by functional thin films. The
researchinthelabfocusesonthedevelopmentandsynthesis of advanced materials
for next-generation rechargeable batteries. The students and researchers in the
lab work on designing arrays of nanomaterials with controlled morphology and
structure for electrochemical devices. They are are highly experienced in surface
modification and thin film coatings of electrode materials by surface-directed
chemical reactions using the advanced atomic/molecular layer deposition (ALD/
MLD) methods.

Prof. Lior Elbaz TAYN 7IN'7 '9110

Prof. Elbaz's Laboratory develops bio-inspired catalysts for ORR as well as
improving precious metal-based catalysts for fuel cells. We also study and
develop new materials for fuel cells and batteries that could extend their
durability and increase their activity.
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The Nanosynthesis lab of Prof. Daniel Nessim focuses on the synthesis of low-
dimensional materials and their applications. We synthesize many carbon-
based structures such as carbon nanotubes and nanofibers as well as two-
dimensional non-carbon metal chalogenides. We have applied these materials
for electrocatalysis and photocatalysis in our lab. We also used them for sensors,
textiles, and other applications through collaboration with other labs.
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In Dr. Ben Moshe research group, we study a range of basic chemical and physical
phenomena using inorganic nanocrystals as model systems. Examples for the
topics we are interested in: the interface between chirality and magnetism,
mechanisms by which crystals pertain to chiral shapes, and structural phase
transitions at the nanoscale.
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The research Group of Prof. Doron Aurbach works on the following topics:
Electrochemistry, Materials Science, Solutions Chemistry, Energy Storage &
Conversion, Water-Energy Nexus (water treatments (desalination, separation,
disinfection).

The Lab is working on Development of nonaqueous rechargeable Na ion, Li ion,
magnesium batteries, aqueous rechargeable Zn and Na batteries, all for large
energy storage (for the use of sustainable energy), development of high energy
density, durable solid-state Li and Na batteries, developing polymeric electrolytes
for solid-state Li & Na batteries, cost-effective production of hydrogen, CO2
Sequestration from the atmosphere for agricultural purposes.
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In the Salomon laboratory, we develop advanced optical materials that interact
with light in exciting and unique ways. These materials allow us to study surfaces
at the nanoscale under real-world conditions, using standard optical techniques.
They help us measure small amount of pollutants in water, tiny changes in
refractive index, analyze thin films, and achieve precise nanoscale measurements,
offering fast and accessible tools that could revolutionize the study of surfaces
and interfaces by optical microscopy.
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Prof. Goobes' group develops and characterizes bioinspired materials aiming for
a new level of biocompatibility in medical applications and novel materials for
batteries and more generally for energy storage. Specializing in solid-state NMR
spectroscopy affords the group with in-depth analysis that goes hand in hand
with improved design and development of new materials. His recent interests
include designing solutions for carbon capture and fixation using green bio-
inspired processes.
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The Device Spectroscopy Laboratory DSL, here at BIU is focused on spectroscopy
of nanoscale materials and devices composed of such materials. The research
in the lab includes light-matter interaction investigations, microcavities, various
Raman Spectroscopy techniques, AFM, and different sample fabrication methods.
The lab combines spectroscopy techniques, optical setups, and wet chemistry
which allows us to investigate wide fields of research, both fundamental and
applied science.
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Our biophysics/biochemistry lab focuses on cellular metal metabolism across
all organisms, exploring its impact on cell survival to drive the development of
innovative therapeutic and diagnostic compounds. We use a variety of biophysical
and biochemical methods to investigate metal biological pathways at the
molecular level, both in-vitro and in-cell. All experiments, from molecular biology
to the mouse stage, are performed in-house by members of our lab group.
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The Chill group studies the structure and function of proteins and their
interactions in health and disease. Biological processes are controlled by proteins,
and a molecular view of these is a prerequisite for understanding the biological
world. We address this using biomolecular nuclear magnetic resonance (bioNMR),
a powerful method for obtaining molecular-level information and uncovering
the secrets of protein function with pharmaceutical applications. Using this and
other biophysical methods we shed light on the function of K+-channels, explain
a rare immunodeficiency, and develop inhibitors of metastatic breast cancer.
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