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Area of Research

e Probing molecular dynamics of Pharmaceutical cocrystals by solid state NMR
measurements.

e Determination of the structure-activity relationship of the drug molecules.

e Study the structure and dynamics of bio-polymer.

e Analyze the polymorphism of Bio-molecules by NMR crystallography.

e Structural characterization of glass compounds by applying sophisticated solid state NMR
methodologies.

Current Affiliation

Assistant Professor, Physics Section, MMV,
Banaras Hindu University, Varanasi-221005, Uttar-Pradesh, India
Contact Details

Email: manasi.ghosh@bhu.ac.in
Cell number: 7224967109

Qualification

M.Sc. in Physics from University of Burdwan
PhD in Physics from Saha Institute of Nuclear Physics

Thesis Title: Experimental Study of the Magnetic Properties of the Low-Dimensional Spin-Trimer
Compounds by NMR measurements

A short rationale:

e Dr.Manasi Ghosh, in collaboration with her peers, is presently engrossed in investigating the
nuclear spin dynamics and the structure-activity correlation of drug molecules through the
measurement of the Chemical Shift Anisotropy (CSA) tensor, site-specific relaxation time, and
molecular correlation time. These analytical techniques serve as a key illuminator in the path of
drug discovery. Additionally, Dr.Ghosh 's research aims to identify and scrutinize the changes that
transpire in the structure and dynamics of various polymorphic states of bio-molecules, employing
solid-state NMR methodology. Such an approach holds significant potential in the realm of the
Pharmaceutical Industry.
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Cocrystals exhibit diverse dielectric responses under an alternating current (ac) and external electric
field, which can be elucidated by the strength and nature of charge-transfer interactions within the
cocrystal assembly. The rigid supramolecular framework of strong charge-transfer cocrystals
contrasts with the relaxed dynamics of weakly bound charge-transfer complexes, resulting in
distinctive dielectric properties. Advanced analytical techniques such as Chemical Shift Anisotropy
parameters, spin-lattice relaxation, and molecular correlation times obtained from "C solid-state
NMR spectroscopy measurements provide a deeper understanding of the atomic-scale molecular
dynamics within the cocrystals.

The investigation of molecular dynamics in the amorphous and crystalline phases of biopolymers is
currently underway, employing measurements of site-specific spin-lattice relaxation time and
molecular correlation time. These endeavors, which establish a correlation between the structure
and dynamics of biopolymers, promise to pave the way for the development of innovative bio-
mimetic materials. Such materials hold immense potential in the fields of Tissue Engineering and
Pharmaceutical Industries.

Outcomes of research

The acquisition of data pertaining to the electronic configuration and spin dynamics at different
crystallographic sites of drug molecules will greatly advance the field of "NMR crystallography."
Moreover, such information will facilitate the development of effective strategies for antifungal
drug administration by furnishing a comprehensive understanding of the structure and dynamics of
diverse segments of the drug molecule.

Detailed examination of the electronic configuration and nuclear spin dynamics at various carbon
nuclei sites of biopolymers at the atomic scale is poised to revolutionize the design of biomimetic
materials. These materials find broad applications across several industries, including but not
limited to, food technology, pharmaceuticals, textile printing, and material science.

Solid-state NMR spectroscopy measurements have confirmed the existence of molecular dynamics
at the atomistic scale of cocrystals. An established theory proposes that the rotation of molecules
within a crystal can heighten the dielectric constant of organic materials (orientational
polarizibility). Remarkably, the rotational local correlation time has now been measured through
13C solid-state NMR spectroscopy, representing a significant achievement, as Deuterium NMR
spectroscopy is typically utilized for this purpose. This measurement confirms the theoretical basis

for this phenomenon.
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Impact on Society

Sophisticated NMR methodologies hold the key to unraveling the structure-activity relationship of drug
molecules and illuminating the path of drug discovery. Furthermore, these studies are essential for
comprehending the electronic distribution around a nucleus and nuclear spin dynamics at various regions of

the drug molecule, thereby enabling the development of effective drug administration strategies.

An investigation of the local electronic environment and nuclear spin dynamics at crystallographically
distinct carbon nuclei sites of biopolymers through CSA measurements and spin-lattice relaxation time
measurements promises to reveal biomimetic materials. Such materials are of immense interest to Tissue
Engineering and Pharmaceutical Industries. Additionally, these studies will significantly enhance the field

of "NMR-crystallography."

Vision of the Researcher

The development of a comprehensive structure and dynamics database for key drug molecules through the
NMR crystallographic approach promises to advance drug discovery and design endeavors. This database
would contain detailed information about the electronic configuration and nuclear spin dynamics of the
drug molecules, providing a robust understanding of their three-dimensional structures and properties. The
potential benefits of this approach extend to the development of novel drug delivery strategies and the
enhancement of drug efficacy through targeted delivery. Moreover, the database can be utilized to gain
insights into the mechanism of drug action and improve the rational design of drug molecules. Thus, this
initiative holds tremendous promise for advancing drug discovery efforts and ultimately contributing to

improved public health outcomes.

Funded Projects

SERB-POWER Grant (File No: SPG/2021/000303) (ongoing)
Title: NMR Crystallographic Approach to Analyze the Polymorphism of Bio-molecule.
Fund amount: Rs. 5995264
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IoE-BHU Grant (Dev. Scheme No. 6031) (ongoing)
Title: Determination of the Structure and Dynamics of Drug Molecules
Fund amount: Rs. 1100000

SERB-DST (File No: EMR/2016/000249)(completed)

Title: Study of the magnetic properties and low frequency spin-dynamics of two-dimensional spin-1/2
honeycomb lattice compounds by NMR measurements.

Fund amount: Rs. 4322560

UGC- Start-up Grant(No.F.30-12/2014(BSR)) (completed)

Title: Experimental Investigation of the Spin-dynamics of low-dimensional antiferromagnetic-
antiferromagnetic-ferromagnetic (AAF) spin chain Compounds

Fund amount: Rs. 600000
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https://doi.org/10.1007/s12633-023-02639-5
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