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ABSTRACT: 
Background: Malaria continues to be a serious problem in several countries, marked by an increase in the 
number of cases and a high morbidity rate. One of the commonly adopted strategies in drug discovery is by 
performing compound screening using computational tools, known as virtual screening. This technique allows 
one to screen multitudes of chemical compounds in silico, thus saving cost and time by reducing the amount of 
tested compound in vitro. Recently, P. falciparum prolyl-tRNA synthetase (PfPRS) is one of the top priority 
targets to be explored of potent inhibitors. This enzyme plays an important role in attaching L-proline into tRNA, 
which then will be incorporated into protein sequence. Its inhibition would halt the protein synthesis and kill the 
parasite. Methods: Hierarchical virtual screening was performed against PfPRS enzyme using 2D followed by 
3D similarity method implemented in Infinisee 3.2.0 and SeeSAR 12.1.0, respectively. 1-(pyridin-4-yl) 

pyrrolidin-2-one based analog, which was previously discovered as potent antimalarial agent, was used as 
template to screen potential hits from Molport Database of Purchasable Natural Product Compounds. 
Compounds with high similarity value were evaluated by molecular docking using SeeSAR 12.1.0 approach. 
The best scoring compounds were subjected into ADMET prediction, molecular dynamics simulation, and in 

vitro assay against P. falciparum.  Results: Two compounds were obtained from virtual screening and molecular 
docking process, with predicted IC50 value lies on micromolar and nanomolar range. These compounds also 
satisfy ADMET characteristics in general as well as showing stability during 100 ns molecular dynamics 
simulation. Bioassay study showed that both compounds yielded < 10 µg/mL inhibitory concentration. 
Conclusion: This study has discovered two novel compounds using in silico approach, which can be further 
developed as potential antimalarial agents. 
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INTRODUCTION:   
Malaria continues to be a serious problem in several 
countries, marked by an increase in the number of cases 
and a high morbidity rate. This situation has been 
exacerbated by disruptions in healthcare services due to 
the COVID-19 pandemic1. Until the year 2020, malaria 
was estimated to have caused 627,000 deaths and 241 
million cases, with 77% of the deaths in children under 5 
years old2. Malaria could potentially experience a 
resurgence under conducive circumstances, and 
recurrence may manifest at any juncture in an 
individual's lifespan subsequent to infection with the 

https://creativecommons.org/licenses/by-nc-sa/4.0/


Research J. Pharm. and Tech. 18(2): February 2025 
 

 

 530 

parasite, even after successful treatment and clearance of 
parasitemia through the administration of antimalarial 
medication3. The World Health Organization (WHO) 
has set strategic goals to create a malaria vaccine with 
an efficacy of over 75% by the year 2030. However, this 
goal remains a significant challenge as the vaccines 
developed so far have not achieved the expected 
efficacy1. In addition to vector control, artemisinin-
based combination therapy (ACTs) has become the gold 
standard for treatment and has played a crucial role in 
malaria control for the past 20 years4. However, new 
issues have arisen as the Plasmodium falciparum 
parasite has become resistant to artemisinin in the 
Southeast Asia region5,6, leading to a decrease in the 
efficacy of ACTs in malaria treatment7,8. The heightened 
mortality and morbidity rates in malaria are principally 
attributed to the resistance exhibited by P. falciparum 
towards conventional antimalarial medications9,10. 
 
One of the commonly adopted strategies in drug 
discovery is by performing compound screening using 
computational tools, known as virtual screening. This 
technique has become an integral part of the process of 
designing and developing new drugs due to its 
advantages in terms of time and cost efficiency 
compared to conventional biological activity screening, 
thus conserving available resources11. Protein target 
selection is crucial in virtual screening to ensure the 
compatibility of the results with in vitro and in vivo 
testing. MalDA (Malaria Drug Accelerator), an 
international consortium of 17 malaria research groups, 
has mapped out proteins important for malaria treatment 
across different priority levels12. The highest level in this 
mapping is referred to as "high priority protein target," 
which signifies proteins with the highest validation level 
and great potential to become effective drug targets. 
Consequently, proteins at this level are worthy of 
prioritization as targets for testing in order to develop 
effective drugs. The criteria for suitability are supported 
by data indicating that these proteins play essential roles 
in the development or pathophysiology of malaria, 
affecting the survival and reproduction of Plasmodium 
parasites, and being selective for Plasmodium species.  
 
One protein included in the high priority protein 
category according to the consortium is Prolyl-tRNA 
Synthetase (PRS), a type of enzyme belonging to the 
Aminoacyl-tRNA synthetase (aaRS) family. The PRS 
enzyme plays a crucial role in the protein translation 
process of Plasmodium falciparum by catalyzing the 
activation of proline via aminoacylation reaction with 
tRNA. This step is necessary to transfer the said amino 
acid to growing protein. Inhibiting the PRS enzyme 
would halt the replication and metabolic cycle of 
Plasmodium in the blood, thereby interrupting the 
progression of malaria13. One of the interesting 
inhibitors is the pyridine-pyrrolidinone group (Figure 1). 

This class of compounds has recently been found to 
exhibit promising inhibitory activity against the PRS 
enzyme of Plasmodium falciparum. These compounds 
are believed to occupy the active site of ATP, a 
coenzyme that aids in the aminoacylation reaction 
between proline and tRNA14.  
 

 
Figure 1. Structure of pyridine-pirrolidinone based compound 

(Compound A) with high potency against PRS enzyme in 

Plasmodium falciparum. 
 
This research is conducted to identify potential new drug 
compounds from natural sources that could inhibit the 
PRS enzyme. The process of selecting active 
compounds is carried out through virtual screening of 
hundreds of thousands of existing compounds, resulting 
in the identification of two lead compounds that exhibit 
high binding affinity with the PRS enzyme. Activity 
confirmation is performed through molecular dynamic 
simulations and in vitro tests on Plasmodium-infected 
blood cells. In addition, evaluation of various 
pharmacokinetics aspect was performed in silico to 
assess the feasibility of the compounds to be developed 
as oral drugs.  
 

MATERIAL AND METHODS: 
2D Similarity-based virtual screening: 

Compound A in SMILES format was used as a template 
for 2D similarity-based virtual screening in infiniSee 
3.2.0. This software applied Feature Trees algorithm, 
which represents molecules as a graph-like system. The 
alignment of screened molecule towards template 
provides a pattern of corresponding substructure, which 
then further evaluated based on their property to yield 
similarity score15. MolPort Purchasable Natural 
Compounds was used as a source for screened 
compounds. The number of compounds obtained from 
this step was limited to 500, which satisfied similarity 
threshold of 0.8 and total scaffold diversity to each other 
(i.e. Total Diversity = 1).    
 
3D Similarity-based virtual screening: 

Compound A (Figure 1), which was previously built in 
SMILES format, was converted into 3D structure and 
used as a template for 3D similarity-based virtual 
screening in SeeSAR 12.1.0 (BioSolveIT, 2022). This 
software implemented FlexS algorithm, which aligns 3D 
structure of template molecule with screened molecule 
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in an incremental fashion. The molecules were first 
decomposed into smaller fragments, then the first 
fragment of two molecules were aligned. These so-
called anchor fragments were then added by the 
remaining respective fragments, and the alignment result 
was evaluated according to various parameters (e.g. 
intramolecular interaction, physicochemical properties, 
etc.)16. This approach was used to filter 500 compounds 
obtained from the previous step, with similarity score of 
0.6 as minimum acceptable value.   
 
Molecular Docking: 

Molecular docking step was performed against prolyl-
tRNA synthetase P. falciparum (PDB ID: 4YDQ)17 
using SeeSAR version 12.1.0; BioSolveIT GmbH, Sankt 
Augustin, Germany, 2023, www.biosolveit.de/SeeSAR. 
Previously, the protein was prepared using PDB Reader 
module18 in CHARMM-GUI webserver19. This step was 
to ensure the completeness of amino acid residues in the 
protein. ATP binding site was defined as docking target, 
since it is postulated that compound A worked as 
enzyme inhibitor in the particular site.14. The compounds 
obtained from the previous step were docked using 
FlexX algorithm. This algorithm works in an identical 
way with FlexS, in which the docked compound is 
partitioned into smaller fragments and slowly built back 
to its original structure. The evaluation of ligand fitness 
in binding site takes place at each fragment addition20. In 
this study, each docked compound was expected to 
generate 20 binding poses which were then evaluated 
using HYDE scoring function. HYDE scoring function 
is able to not only estimate ligand binding affinity, but 
also visualize score contribution from each individual 
atom. In addition, this scoring function considers only 
hydrogen bond formation and desolvation energy 
between ligand-protein, without any specific weighting 
nor calibrated into specific target21. Ultimately, ligand-
receptor interaction was evaluated using Discovery 
Studio Visualizer 2021.   
 
Molecular Dynamics and MM-GBSA: 

Molecular dynamics simulation was performed for best-
scoring ligand-protein complex. The step was done in 
Gromacs 2021.3 for 100 ns. Ligand topology was 
constructed using General AMBER Force-Field       
(GAFF). 22 with the aid of ACPYPE23, whereas the 
protein topology was built using AMBER99SB-ILDN24. 
Protein-ligand complexes were built inside triclinic 
space and solvated with TIP3P water25. Neutralization of 
the systems was achieved with the introduction of Na+ 
or Cl- ions. NVT and NPT equilibrations were 
performed for 100 ps, prior to the production of 
molecular dynamics simulation. In addition, free energy 
binding calculation was also performed using MM-
GBSA approach implemented in gmx_MMPBSA26. 
Complete simulation trajectories were used for the 

calculation, where it consists of the molecular 
mechanics and solvation energy. 
  
ADMET Evaluation: 

ADMET parameters of best compounds were evaluated 
in silico using ADMETLab 2.0 webserver27. Several 
aspects were checked such as drug-likeness using 
Lipinski rule of five28 and Veber rule29, absorption, 
blood-brain barrier penetration, cytochrome P450 3A4 
interaction, half-life excretion, and hepatotoxicity 
parameters (human hepatotoxicity and drug induced 
liver injury). 
 

Antimalarial Bioassay: 

In this study, Plasmodium falciparum strain 3D7 
(known for its sensitivity to chloroquine) was cultivated 
employing the Trager and Jensen method30. The cultures 
were cultivated in human O+ red blood cells with 5% 
hematocrit in RPMI 1640 (Gibco BRL, USA) 
supplemented with 22.3mM HEPES (Sigma), 
hypoxanthine, sodium bicarbonate, and 10% human O+ 
plasma. As a positive control, chloroquine diphosphate 
was used. Antimalarial assay was conducted in a 24-well 
microplate. Each well was seeded with 1% initial and 
experimental parasitemia (1mL/well of suspension). The 
plates were then incubated in a multi gas incubator at 
37°C for 48 hours. Following incubation, samples were 
gathered and used to create a thin smear on a glass slide, 
which was subsequently fixed with methanol and stained 
using Giemsa. Parasite count was observed under a 
microscope and juxtaposed with the negative control to 
determine the percentage of parasite growth inhibition. 
The IC50 value was computed utilizing Probit             
Analysis  31. 
 
RESULT AND DISCUSSION: 
Similarity-based virtual screening: 

Similarity score is often used as an approach in virtual 
screening for its speed in producing result, particularly 
against large chemical database32. This approach works 
according to similar property principle, which stated that 
two similar molecules should possess identical 
bioactivity33. Here, 2D and 3D similarity-based 
screening was implemented in hierarchical manner to 
filter the database into lesser number of compounds 
prior to further evaluation using a more rigorous 
method. These sequential approaches successfully 
yielded 14 hits, which satisfies the above-mentioned 
criteria (Table 1). Upon analyzing the result, it can be 
seen that majority of the hits possess spirocyclic moiety 
which are commonly found in natural product34. In 
addition, two other motifs were obtained from this step, 
which is coumarin35 and quinazolinone36 
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Molecular Docking : 

Molecular docking is a part of structure-based drug 
design method, which can be used to estimate the 
interaction between ligand and specific binding site . 37. 
This method was implemented in our subsequent step, 
where 14 compounds obtained were docked against 
ATP-binding site of P. falciparum prolyl-tRNA 
synthetase. 14,. 17 FlexX software had generated 280 
docking poses, which then evaluated using HYDE 
algorithm. This method has yielded two most potential 
compounds which could possess antimalarial activity, 
based on their predicted bioactivity range (Compound 7 
and Compound 9). HYDE algorithm provided estimated 
range of Ki value, from which Compound 7 yields 
micromolar activity and Compound 9 yields picomolar 
activity (Figure 1). It also provides mapping on each 
atom contribution to the final score, where green-
colored atom indicating positive contribution, and red 
for negative one (Figure 2). Further analysis of overall 
molecular torsion shows that both docking pose were 

found to be energetically favorable (Figure 2), indicating 
conformer stability in docking process . 38. It was also 
found that both compounds were affected by both intra 
and intermolecular clash (Figure 3, yellow arrow). Upon 
visual inspection, steric clash was observed between 
carbonyl backbone of Ala476 and methyl moiety in 
methoxy group of two compounds. It is argued that 
replacement of methoxy group to hydroxyl could 
potentially eliminate this steric clash. Meanwhile, 
intramolecular clash was observed as shown in Figure 2 
and functional group modification could also be 
performed to avoid the clash. HYDE algorithm also 
evaluated ligand-lipophilicity efficiency (LLE) value, 
where only Compound 9 yielded best result (Figure 2). 
This approach estimates the efficiency of ligand binding 
with respect to lipophilicity value. High LLE value 
means a ligand has low IC50 without possessing 
exorbitant lipophilicity . 39 
  
 

 
Table 1. Hit compounds obtained from 2D and 3D similarity-based virtual screening. 

No Hit Compounds 
1 

 

8 

 
2 

 

9 

 
3 

 

10 

 
4 

 

11 

 

5 

 

12 

 
6 

 

13 

 
7 

 

14 

 
Figure 2. Molecular docking results using FlexX and HYDE approaches. 
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Figure 3. Docking pose and atomic contribution analysis in 3D and 2D of Compound 7 (left) and Compound 9 (right) 
 

Table 2. Ligand-Receptor interaction observed in Discovery Studio Visualizer 

Interaction Compound 7 Compound 9 

Hydrogen Bond Arg390, Gln475, Thr478, Thr512 Arg390, Gln475, Thr478, His480, Thr512 
C-H---O Hydrogen Bond Ala476, Cys511 Glu338, Ala476, Cys511, Thr512 
Metal Interaction (Mg2+) - C=O quinazolinone 
π-Alkyl Interaction Arg514 Phe335, Arg514 
Alkyl-Alkyl Interaction Arg514 Phe335, Pro358, Cys511, Arg514 
π-Cation Interaction - Arg390 
π- π Stacked Interaction - Phe335 
Unfavorable Interaction - Glu452 

 
Ultimately, specific ligand-protein interactions showed 
in Table 3. It can be seen that several amino acid 
residues play important role in ligand interaction, such 
as Arg390, Gln475, Thr478, His480, and Thr512 which 
makes hydrogen bond. It can also be seen that 
Compound 9 made a higher number of non-bonded 
interactions than Compound 7, which contributed to 
better docking score estimate. It is argued that tricyclic 
quinazolinone scaffold contributes to various 
hydrophobic and aromatic interactions with the binding 
site. However, Compound 9 also made metal interaction 
with magnesium cofactor, which was less observed in 
Compound X previously via molecular docking 
simulation40. In addition, different results were obtained 
in terms of steric clash interpretation. Previously, FlexX-
HYDE algorithm interpreted Ala476 interaction with 
methoxy moiety as intramolecular clash (Figure 3). On 
the contrary, Discovery Studio Visualizer indicated it as 
carbon-hydrogen bond interaction (C-H---O) (Table 2). 
Further studies are needed to verify the correctness of 
this finding, since this interaction can play a significant 
role in determining ligand-protein binding, even if it is 
weaker than any other interaction41. 
 

Molecular Dynamics & MM-GBSA 

Molecular dynamics simulation is often used as a tool to 
evaluate stability of ligand-protein binding42. Here, the 
two best docked complex were simulated for 100 ns in 
298 K. The results indicated stability of both ligands 
during the simulation period, as can be seen from the 

ligand RMSD plot (Figure 4). Meanwhile RMSF plot 
showed high peaks in catalytic domain, anti-codon 
binding domain, and C-terminal domain, which indicate 
high flexibility in those area17 (Figure 5). Subsequently, 
MM-GBSA calculation was performed in order to 
evaluate the ligand binding energy more accurately. As 
explained previously, MM-GBSA energy consists of the 
summation of molecular mechanics energy and 
solvation free energy (Generalized Born-Solvent 
Accessible Surface Area), which then subtracted by the 
change of conformational entropy . 43. The results 
showed that free-binding energy value of both 
compounds are in accordance with their respective 
docking score, where Compound 9 scored lower than 
Compound 7. 
 

 
Figure 4. RMSD plot of compound 7 and 9 during 100 ns 

simulation (x-axis depicts simulation time (ns); y-axis depicts 

ligand RMSD (Å))   
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Figure 5. RMSF plot of compound 7 and 9 during 100 ns 

simulation (x-axis depicts amino acid residue number; y-axis 

depicts amino acid RMSD (Å))   
 
Table 3. Free energy binding evaluation of compound 7 and 9 

Delta Energy Component Compound 7 Compound 9 
Δ G Molecular-Mechanics   -57.54 -72.52 
Δ G Solvation   23.58 19.94 
Δ TOTAL   -33.97 -52.57 

 

ADMET Evaluation: 

ADMET evaluation of a hit compound from screening is 
a necessary step to avoid the late-stage attrition in drug 
discovery, since the failure of developing an effective 
compound often stems from inadequate ADMET 
characteristics. This approach is mostly used in vitro and 
in vivo assay and has been generally implemented in 
many pharmaceutical industries44. In silico approach can 
also be employed in the preliminary study45. In this 
study, both compound 7 and 9 were subjected to in silico 

drug-likeness and ADMET characterization. The 
majority of ADMETLab 2.0 results are presented in 
classification model using symbols (+) and (-) to 
indicate positive and negative probability, respectively. 
In addition, responses are categorized based on their 
probability score, where a more positive or negative 
symbol signifies a higher the probability of the 
corresponding result will take place27. 
 
Drug-likeness is a ‘rule-of-thumb’ concept to define 
chemical compounds that have sufficiently acceptable 
ADMET properties (Kerns & Di, 2007). Two widely 
used drug-likeness rules are Lipinski rule of five and 
Veber rule. Here, it can be seen that both compound 7 
and 9 adhere to these rules. Further examination of 
ADMET results showed that both compounds exhibit 

acceptable absorption parameters based on CaCo-2 
permeability and do not penetrate the blood-brain 
barrier. However, both compounds are found to be 
potential inhibitors of cytochrome P450 3A4. 
Considering the pivotal role of 3A4 isoform in 
metabolism of approximately half of the drugs in use46, 
additional confirmation through in vitro and in vivo 

assay is needed to evaluate the effect they might induce.   
Half-life value (T1/2) presented in ADMETLab 2.0 is a 
probability score derived from the combination of 
clearance and volume of distribution, ranging from 0 
(short half-life) to 1 (long half-life)27. The results 
indicate that Compound 7 is predicted to possess shorter 
half-life than Compound 9, implying faster elimination 
rate. However, validation through pharmacokinetics 
assays is essential, given its impact on the dosing 
regimen. A drug with shorter half-life is more suitable 
for endemic areas, while the longer one is more 
adequate for prophylactic treatment44. From 
hepatotoxicity prediction, it can be seen that all 
compound could be hepatotoxic. This potential issue 
needs to be addressed, as it could impact drug candidate 
development, especially in clinical trial and post-
marketing surveillance phases.  
 
Antimalarial Bioassay: 

The Trager and Jensen culture method involved using 
candle jars or cell flasks containing human red blood 
cells in a culture solution along with human serum and a 
specific gas mix high in CO2 and low in O2. Creating an 
environment that mimics physiological conditions, 
including temperature change, immune reactions, and 
gas composition, is crucial for in vitro30,47.  In our in 

vitro study both compound 7 and compound 9 exhibited 
growth inhibition of the parasite in a concentration-
dependent manner. The percentage inhibition data was 
further processed using Probit Analysis. From the 
testing, the IC50 values of compound 7 and compound 9 
were found to be 5.78±0.8µg/mL and 9.38±0.5µg/mL, 
respectively. This inhibition potential is still lower 
compared to chloroquine, the standard drug, which 
showed an IC50 of 0.21±0.1µg/mL. However, both IC50 
values of the tested compounds indicate values <10 
μg/mL, considered active and potentially useful in 
inhibiting the growth of Plasmodium falciparum48. 

 

Table 4. ADMET Parameters of Compound 7 and 9 

Compo

und 

Drug-Likeness Absorption Distribution Metabolism Excreti

on 

Toxicity 

Lipinski 
Rule of Five 

Veber 
Rule 

CaCo-2 
Permeability 

Blood-Brain 
Barrier 
Penetration 

CYP 3A4 
Substrate 

CYP 3A4 
Inhibitor 

T1/2 Human 
Hepatotoxi
city 

Drug 
Induced 
Liver 
Injury 

Compou
nd 7   

Pass Pass -4.808 No (--) No (--) Yes 
(+++) 

0.060 Yes (++) Yes (++) 

Compou
nd 9   

Pass Pass -5.130 No (--) No (--) Yes 
(+++) 

0.459 Yes (+++) Yes (++) 
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Table 5. IC50 values of tested compounds against P. falciparum strain 3D7. 

Compound name % Inhibition at each concentration (µg/mL) 
0 (negative control) 10 1 0.1 0.01 0.001 IC50 

Compound 7 0 55.6±0.3 37.0±1.6 29.2±0.6 23.7±0.6 12.6±0.9 5.78±0.8 
Compound 9 0 52.1±1.8 32.6±0.6 22.3±0.3 12.9±1.8 2.8±0.6 9.38±0.5 
Chloroquine 0 111.5±1.7 66.8±0.8 42.4±0.3 24.6±0.1 10.8±0.1 0.21±0.1 

 

CONCLUSION: 
Two compounds were obtained from virtual screening 
and molecular docking process, with predicted IC50 
value lies on micromolar and nanomolar range. These 
compounds also satisfy ADMET characteristics in 
general as well as showing stability during 50 ns 
molecular dynamics simulation. Bioassay study showed 
that both compounds yielded <10 µg/mL inhibitory 
concentration, which can be further developed as 
potential antimalarial agents. 
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Email: basil.abbas@uobasrah.edu.iq

  Home Page ()

DR V. PALANISINGH ()

Puduvadi, Ulagampatti post Sivagangai Dist, Tamil Nadu PIN 630410

Email: vpalanisingh@gmail.com

  Home Page ()

NASIR MUWFAQ YOUNIS ()

University of Mosul _College of Nursing

Email: nasir.mufaq@uomosul.edu.iq

  Home Page ()

SANDIP SEN ()

SRIKRUPPA INSITUTE OF PHARMACEUTICAL SCIENCES, VELIKATTA, KONDAPKKA, SIDDIPET-502277

Email: sandipsen2010@gmail.com

  Home Page ()

DR. BISWA MOHAN SAHOO ()

Roland Institute of Pharmaceutical Sciences (Biju Patnaik University of Technology Nodal Centre of Research)  Berhampur-760010, Odisha, India

Email: drbiswamohansahoo@gmail.com

  Home Page ()

DR.MATADEEN BHARTI ()

Department of Fluorosis Chief Medical and Health Of�ce Dhar District Dhar MP India pin code 454001

Email: drmdbharti@gmail.com

  Home Page ()

DR PRASENJIT MONDAL ()

Vaageswari institute of Pharmaceutical Sciences, Ramakrishna colony, Karimnagar, Telangana, India

Email: prasenjitmyname@gmail.com

  Home Page ()

DR ANJU THAWARE ()

Associate professor, Dept of samhita Siddhant ,MGACRCH,salod wardha ,(DMIMSU,wardha) Maharashtra ,India

Email: anju.samhita@dmimsu.edu.in

  Home Page (https://mgachrc.org/departments)

DR. NITIN SHARMA ()

Department of Biotechnology Chandigarh Group of Colleges, Landran, Mohali- 140307

Email: nitin.3994@cgc.edu.in

  Home Page (https://www.cgc.edu.in/chandigarh-college-of-technology)
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PROF. GALLA RAJITHA ()

Prof. G. Rajitha, Professor, Institute of PharmaceuticalTechnology, Sri Padmavati Mahila Visvavidyalayam, Tirupati - 517502, Andhra Pradesh, India

Email: rajitha.galla@gmail.com

  Home Page (http://www.spmvv.ac.in/)

ASHISH GUPTA ()

Flat no.E113,Nariman Point, Mahalaxmi Nagar Indore MP

Email: ashishgupta@acropolis.edu.in

  Home Page (www.acropolis.in)

HUSAM AL-HRAISHAWI ()

195 Little Albany St,

Email: hra10@scarletmail.rutgers.edu

  Home Page (https://uomisan.edu.iq/ar/)

TUHIN SARKAR ()

Jakir Hosssain Institute of Pharmacy, Vill. & P.O.- Miapur, Dist.- Murshidabad, Pin: 742225, West Bengal.

Email: gantuhin@gmail.com

  Home Page (http://www.jhip-india.co/)

BHUPENDRA G. PRAJAPATI ()

Ganpat Vidyanagar, Mahesna 384012

Email: bhupen27@gmail.com

  Home Page (https://skpcper.guni.ac.in/about/pharmaceutics-and-pharmaceutical-technology)

DR K RAJYALAKSHMI ()

Department of Pharmaceutical Chemistry, Vignan Pharmacy College, Vadlamudi, Guntur, A.P.

Email: drkrl3579@gmail.com

  Home Page (http://www.vignanpharmacycollege.in)

SOURAVH BAIS ()

474 VIP PARASPAR NAGAR

Email: souravh2008.123@rediffmail.com

  Home Page (https://sageuniversity.in/pharmadetail#faculty)

DR. D.S.JAYALAKSHMI ()

Sathyabama Institute of Science and Technology (deemed to be University), Rajiv Gandhi Salai, OMR

Email: jayaanand10@gmail.com

  Home Page (https://www.sathyabama.ac.in/)

DR. PARTHA NIYOGI ()
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SCHOOL OF PHARMACY THE NEOTIA UNIVERSITY SARISHA, DIAMOND HARBOUR WEST BENGAL- 743 368

Email: partha.niyogi@tnu.in

  Home Page (https://www.tnu.in/our_faculty/dr-partha-niyogi/)

DR. RAJIV DUTTA ()

Shobhit Institute of Engineering & Technology (Deemed-to-be-University) NH-58, Modipuram Meerut, UP-250110. India

Email: director.sbt@gmail.com

  Home Page (rdutta.50megs.com)

PRAVEEN KUMAR UPPALA ()

LIG 163 Alakananda colony, Vizianagaram, Andhra Pradesh

Email: praveen.chintu32@gmail.com

  Home Page (http://www.ipc.gov.in/)

RAMAKRISHNA REDDY H ()

#32, Shiva shakti, 4th Cross, KBL Elite layout, J.P.Nagar 8th Phase, Bangalore-560108, Karnataka state, India.

Email: rkreddy_h@yahoo.co.in

  Home Page (https://www.apotex.com/in/contact-us)

DR. PRAVIN KUMAR SHARMA ()

Acropolis Institute of Pharmaceutical Education and Research, Indore

Email: praveensharma910@gmail.com

  Home Page (https://aiper.ac.in/)

DR. FORAT YASIR ALJABERI ()

Chemical Engineering Department, College of Engineering, Al-Muthanna University, Samawa, Iraq

Email: furatyasir@mu.edu.iq

  Home Page (https://www.rjptonline.org/EditorialBoard.aspx)

DR. L. NANDHAKUMAR ()

Kastooribha gandhi Pharmacy college Namakkal, Rasipuram

Email: drndkumar12@gmail.com

  Home Page (https://kgpc.edu.in/kgpc/index.php)

PROF. DR. RAJIV DUTTA ()

SHOBHIT UNIVERSITY, GANGOH

Email: director.sbt@gmail.com

  Home Page (rdutta.50megs.com)

AHMED ALI MHAWESH ()

Baghdad/Iraq Al-Ghadeer Quarter

Email: alshammariahmed.a.m@gmail.com

  Home Page (https://cv.nahrainuniv.edu.iq/ar/view/464)
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DR JAGDISH KAKADIYA ()

Department of Pharmacology, Parul Institute of Pharmacy and Research, Parul University, Vadodara, Gujarat, India

Email: jagdishkakadiya@gmail.com

  Home Page (https://paruluniversity.ac.in/faculty/faculty-of-pharmacy/faculty-members)

MAJIDA HAMEED KHAZAAL ()

Kufa University

Email: majdahamed69@yahoo.com

  Home Page (http://staff.uokufa.edu.iq/pro�le.html?majidah.alkhazaali)

DR. SHOBHIT KUMAR ()

Dr. Shobhit Kumar, Associate Professor, Department of Pharmaceutical Technology, Meerut Institute of Engineering and Technology (MIET), NH-58, Delhi-Roorkee Highway,

Meerut-250005, Uttar Pradesh, India. Tel: +91 9675598375 E-mail: shobhitkmr87@gmail.com shobhit.kumar@miet.ac.in

Email: shobhit.kumar@miet.ac.in

  Home Page (https://www.miet.ac.in/pharmacy)

DR. P. DWARAKANADHA REDDY ()

Annamacharya College of Pharmacy, Rajampet-516126, Andhra Pradesh, India

Email: dwarakanadhareddyperam@gmail.com

  Home Page (https://scholar.google.co.in/citations?user=0ygwmkUAAAAJ&hl=en)

PROF. MATOLE VINOD KALIDAS ()

Shivai Charitable trust's College of Pharmacy, Koregaonwadi Tal. Omerga Dist. Dharashiv Maharashtra India

Email: matole7414@gmail.com

  Home Page (https://prsu.ac.in/site/facultydetails?id=484)

SANKARGANESH ()
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MAHMOUD BAHMANI ()

Biotechnology and Meicinal Plants Research Center, Ilam University of Medical Sciences, Ilam, Iran

Email: mahmood.bahmani@gmail.com

  Home Page (https://pbp.medilam.ac.ir/persons.php?ppup=1&slc_lang=en&sid=1&prsn_id=118)

DR AMBER VYAS ()

University Institute of Pharmacy, Pt. Ravishankar Shukla University, Raipur (C.G.) 492010

Email: ambervyas@gmail.com

  Home Page (https://prsu.ac.in/site/facultydetails?id=486)

DR. A.PURUSHOTHAMAN ()

PERI College of Arts and Science (Af�liated to University of Madras) PERI Knowledge Park, Mannivakkam Chennai-48, Tamil Nadu, India

Email: principalarts@peri.ac.in

  Home Page (http://peri.education/pca/index.php)

DR ELIZABETH MARY MATHEW ()

Plot 23211, Phase 4, Gaborone

Email: mathewe@ub.ac.bw

  Home Page (https://www.ub.bw/connect/staff/11569)
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DR. RAKHI MISHRA ()

Noida Institute of Engineering and Technology Pharmacy Institute, Knowledge Park 2,, Plot 19, Greater Noida 201306

Email: rakhimishra.pharmacy@niet.co.in

  Home Page (https://nietpharmacy.co.in/)

DR J ADLIN JINO NESALIN ()

T John College of Pharmacy, Gottigere, Bangalore.

Email: adlinjino@gmail.com

  Home Page (https://www.tjohncollege.com/)

PRABHU MANICKAM NATARAJAN ()

Ajman University, UAE

Email: p.natarajan@ajman.ac.ae

  Home Page (https://www.ajman.ac.ae/en/dentistry/directory/staff/prabhu-manickam-natarajan)

DR. D. NAGASAMY VENKATESH ()

Department of Pharmaceutics, JSS College of Pharmacy, Ooty-643001. The Nilgiris. Tamil Nadu

Email: nagasamyvenkatesh@jssuni.edu.in

  Home Page (https://www.jssuni.edu.in/jssaher/college-of-pharmacy-ooty/deptartment-pharmaceutics-faculty-pro�le.html)

DR. D. NAGASAMY VENKATESH ()

JSS College of Pharmacy, Ooty-643001. Tamil Nadu

Email: nagasamyvenkatesh@rediffmail.com

  Home Page (https://www.jssuni.edu.in/jssaher/college-of-pharmacy-ooty/deptartment-pharmaceutics-faculty-pro�le.html)

DR. AR MAHESH ()

Dr. AR Mahesh, Assistant Professor, Faculty of Pharmacy, MS Ramaiah University of Applied Sciences, M.S.R Nagar , M.S.R.I.T Post, Bengaluru-560054

Email: mahesh.py.ph@msruas.ac.in

  Home Page (https://www.msruas.ac.in/people/dr-ar-mahesh)

MD SARFARAZ ALAM ()

3. HIMT College of Pharmacy, Plot. No: 8, Knowledge Park I, Greater Noida, U.P – 201 310.

Email: sarfarazpharma1981@gmail.com

  Home Page (https://hcp.ac.in/)

DR. RAMANAIAH MALLA ()

Associate Professor of Chemistry, Department of Basic sciences and Humanities, Aditya Institute of Technology and Management, Tekkali-532201, Srikakulam, Andhra

Pradesh, India E-Mail: ramanaiahmalla4@gmail.com Mobile N0: +91-9704571003

Email: ramanaiahmalla4@gmail.com

  Home Page (https://vidwan.in�ibnet.ac.in/pro�le/236754, https://www.scopus.com/authid/detail.uri?authorId=56632403500)
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DR DHRUBO JYOTI SEN ()

School of Pharmacy, Techno India University, Salt Lake, Sector‒V, EM‒4, Kolkata‒700091, West Bengal, India.

Email: dhrubojyoti.s@technoindiaeducation.com

  Home Page (https://www.technoindiauniversity.ac.in/)

PRIYADHARSHINI ARJUNAN ()

Department of Oral medicine and radiology, Faculty of Dentistry, AIMST University

Email: apriya.omdr@gmail.com

  Home Page (https://aimst.edu.my/)

DR. KAZI ASRAF ALI ()

Department of Pharmaceutical Technology, Maulana Abul Kalam Azad University of Technology, NH-12, Simhat, Haringhata, Nadia, West Bengal-741249, India

Email: kaziasraf.ali@gmail.com

  Home Page (https://makautwb.ac.in/)

DR PRASHANT L. PINGALE ()

GES's Sir Dr. M. S. Gosavi College of Pharmaceutical Education and Research, Nashik

Email: prashantlpingale@gmail.com

  Home Page (https://msgpharma.org/)

VEDULA GIRIJA SASTRY ()

Professor, A.U. College of Pharmaceutical Sciences. 101, Narasimha gardens, Plot #18, D. No: 8-4-40/2, Prasanthi Nagar Pedawaltair, Visakhapatnam-530017.

Email: vgirijasastry@yahoo.co.in

  Home Page (https://vidwan.in�ibnet.ac.in/pro�le/232955)

PRASHANT PANDEY ()

2-065, Katz Group Centre, University of Alberta 11361 - 87 Ave NW Edmonton, AB, T6G 2E1, Canada

Email: ppandey4@ualberta.ca

  Home Page (https://www.ualberta.ca/pharmacy/index.html)

SMRITI SHARMA ()

Amity Institute of Pharmacy, Amity University, Noida

Email: ssharma39@amity.edu

  Home Page (https://amity.edu/faculty-list-new.aspx?fname=ALL&InstituteId=106)

AYMAN M. AL-QAANEH ()

Jordan

Email: alqunneh@yahoo.com

  Home Page (https://www.bau.edu.jo/bauar/Colleges/Nursing/Home.aspx)
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AUDUMBAR DIGAMBAR MALI ()

At. Po. Andhalgaon, Tal-mangalwedha, Dist- Solapur, Pin Code:- 413305, Maharashtra, India.

Email: maliaudu442@gmail.com

  Home Page ()

DR. MITTAL MAHESHWARI ()

A- One Pharmacy College, Ahmedabad

Email: mittalmaheshwary@gmail.com

  Home Page ()

ABDUL AZEEM ()

Research Scholar, Electrical Engineering Department Jamia Millia Islamia-New Delhi

Email: azeemnith@gmail.com

  Home Page ()

DR. V. VADIVEL ()

PG & Research Department of Botany, V.O. Chidambaram College, Tuticorin - 628008 Tamil Nadu, India

Email: drvvadivel@gmail.com

  Home Page ()

PROF.(DR.) KUMARASWAMY.GANDLA ()

Dr.Kumara Swamy.Gandla Associate Editor of RJPT (Research journal of Pharmacy and Technology Chaitanya Deemed to be University, Hanamkonda, Warangal-Urban (Dist),

Telangana 506001-India. Mobile: +91-9000973789 / +91-7801022789

Email: drkumaraswamygandla@gmail.com

  Home Page ()

MR. PATIL AMOL MANIK ()

AT/P- KASEGAON TAL- WALWA DIST- SANGLI PIN CODE- 415404 MAHARASHTRA

Email: amp6389@gmail.com

  Home Page ()

MOH MIRZA NURYADY ()

Blok HC No. 14, Jl. Intan 2, Perum GPA, Ngijo, Kec. Karangploso, Kabupaten Malang, East Java

Email: mirzanuryady@umm.ac.id

  Home Page ()

SHAIMAA AHMAD HASSAN ()

College of Remote Sensing & Geophysics, Al Karkh University of Science, Baghdad, Iraq

Email: dr.shaimaa_altaee@kus.edu.iq

  Home Page ()
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MAUSAMI VAGHELA ()

New College Wadi-3, B/H Punjab Honda, Opp. sitvan Flat, Kalawad Road, Rajkot.

Email: mausami_2123@yahoo.com

  Home Page ()

KOTESHWARA MUDIGONDA ()

Suven Life Sciences Limited, Hyderabad, India

Email: koteshwara_mudigonda@yahoo.com

  Home Page ()

DR. SWAMY C T ()

51, Anna Arch Rd,NSK Nagar, Anna Nagar, AA Hospital Campus

Email: swamyct23@gmail.com

  Home Page ()

KHUDHAIR ABBAS KAREEM AL-RUDAI ()

Iraq, Baghdad

Email: khudhair.2010@yahoo.com

  Home Page ()

BALJEET YADAV ()

1202 H, Coralwood Sector 84, Gurugram INDIA

Email: baljeet.yadav@gdgu.org

  Home Page ()

DR NILIMA ABHIJEET THOMBRE ()

MET's Institute Of Pharmacy, Bhujbal Knowledge City, Adgaon, Nasik-422003, Maharashtra,India. nilimat_iop@bkc.met.edu 09422284082 , 09960646693

Email: nilimat_iop@bkc.met.edu

  Home Page ()

SNIGDHO DAS ()

Flat No.6,Ira Appartments-2,Jadunath Ukil Road, Kudghat

Email: snigdho1991@gmail.com

  Home Page ()

DR SUDARSAN BISWAL ()

O/o the Asst. Drugs Controller, Bhubaneswar Cirle II, Bhubaneswar, Khordha, Odisha, India

Email: drsbiswaldi@gmail.com

  Home Page ()

NAZIYA IQBAL KHAN ()

38 Sahyadri nagar Isbavi Pandharpur 413307 Solapur Maharashtra

Email: naziya.aara@gmail.com

  Home Page (https://sahyadripharmacy.org/wp-content/uploads/2021/08/teaching-staff-converted.pdf)
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DR GYANENDRA KUMAR SHARMA ()

Anand College of Pharmacy, Agra

Email: gyanendrasharma.acp@sgei.org

  Home Page (https://acp.edu.in/teacher/prof-dr-gyanendra-kumar-sharma/)

MISS.MALI SUNAYANA MALLAPPA ()

A/P-Andhalgaon, Pin No. -413 305 Tal- Mangalwedha, Dist-Solapur, Maharashtra, India

Email: sunayanamali01@gmail.com

  Home Page (sunayanamali01@gmail.com)

DR. ARUNACHALAM MUTHURAMAN ()

Dr. Arunachalam Muthuraman, M. Pharm., Ph.D. Associate Professor, Pharmacology Unit, Faculty of Pharmacy, AIMST University, Semeling, 08100 Bedong, Kedah Darul Aman,

Malaysia. E-mail: arunachalammu@gmail.com Phone No: +60-1136293386 (Malaysia); +91-9988040886 (India) Malaysia Of�ce: +60-44298000 (Extn: 1281 / 1284);

Email: arunachalammu@gmail.com

  Home Page (https://www.aimst.edu.my/staff_/dr-arunachalam-muthuraman-2/)

MUKUL SHARMA ()

Faculty of Pharmacy, Medi-Caps University, Indore

Email: mukul.sharma@medicaps.ac.in

  Home Page (https://www.medicaps.ac.in/index.php?action=sf-staffdetails&staf�d=1228)

PROF. DR. NAGHAM MAHMOOD ALJAM ()

Professor , Department of Chemistry , Synthetic Field, Iraq.

Email: dr.nagham_mj@yahoo.com

  Home Page (https://scholar.google.com/citations?user=0wqLJt8AAAAJ&hl=ar&gmla=AJsN-

F5GvOOKKyaAsEKCwgNKZCgs8Q95yiQZLQSWLS0iEE5AtfDpE_LPbiIC790EmRTK5DMcQdmVvSD-LcE1L5ws605G92_DOcdFrRGY6-00AQTzC-

irTZoCkvxK5m_3U1LDawTxfjKEJCl5SgviEuax2cWd414ttnqmt493TuZe2IldUgNaFOk&sciund=8034552379251919217&gmla=AJsN-F6AvIWRrBUMr5xB-

N2NQLVhVVMH2UYNPUPUwo6XitdvodTgP2H-NfP061db5-

BOPRPrupq3unxysAvMnAX_DBbYNUfhH5AwSObsyOKdwUC9lDkFjaW89CJtnjL95BpIpOPxJoTWsXyxLJ6iNNtKWKIC91rFjItdNQmcpJwkuTpIs-

sg24I&sciund=4058147899730636809)

PRASHANT PANDEY ()

Department of Pharmaceutical Sciences, Babasaheb Bhimrao Ambedkar University, Lucknow

Email: mrpandeyprashant@gmail.com

  Home Page (https://www.bbau.ac.in/)

PATHAN HUJEB AFSAR KHAN ()

Shreeyash Institute of Pharmaceutical Education and Research Aurangabad, Maharashtra, India.

Email: pathanhujeb@gmail.com

  Home Page (https://www.syppharmacy.org/)

DR. SHIKHA MAHESHWARI ()

Pushpanjali Enclave Pitampura Delhi

Email: shikhamaheshwarimohta@gmail.com

  Home Page (https://staff.cuchd.in/StaffHome.aspx)
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DR V N MEENA DEVI ()

Noorul Islam Centre for Higher Education Kumaracoil, Kanyakumari Dist. Tamilnadu 629180 India.

Email: meenadevi@niuniv.com

  Home Page (http://www.niuniv.com/)

PRASHANT PANDEY ()

Department of Pharmaceutical Sciences, Babasaheb Bhimrao Ambedkar University (A Central University), Lucknow, Uttar Pradesh, India

Email: drpandeyprashant@outlook.com

  Home Page (https://www.bbau.ac.in/index.aspx)

MR. TUSHAR PRADIP DUKRE ()

At- Malwadi; Post- Bota.

Email: tusharpd23@gmail.com

  Home Page (www.shrissiop.in)

DR. DATTATRAYA MANOHAR SHINKA ()

Rajiv Nagar Nashik Vaibhav Colony

Email: dattashinkar@gmail.com

  Home Page (https://msgpharma.org/)

PROF. SACHIN NAMDEO KOTHAWADE ()

Sitabai Thite College of Pharmacy, Pune-Nagar Bypass, Behind Hudco Colony, Shirur, Tal - Shirur, Dist - Pune, Pin - 412210

Email: sachin.kothawade23@gmail.com

  Home Page (https://stcopshirur.com/faculties/)

DR.SIVARAMAN DHANASEKARAN ()

Pandit Deendayal Energy University, Gandhinagar,Gujarat

Email: sivaramand83@gmail.com

  Home Page (https://pdpu.ac.in/)

ALI MAHMOOD RAYSHAN ()

Iraq, Karbala, City Center

Email: alireshan@g.alzahu.edu.iq

  Home Page (https://alzahu.edu.iq/en)

DUKRE TUSHAR PRADIP ()

At- Satral, Post- Songaon, Tal- Rahuri, District-Ahmednagar, 413711

Email: tusharpd23@gmail.com

  Home Page (www.shrissiop.in)

DR. SK. ARIFA BEGUM ()
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Dr. Sk. Arifa Begum, Assistant Professor, KVSR Siddhartha College of Pharmaceutical Sciences, Siddhartha Nagar, Vijayawada - 520 010, Andhra Pradesh, India.

Email: arifashaik2007@gmail.com

  Home Page (https://kvsrsiddharthapharma.edu.in/)

RUPALI NIRMAL ()

Sahajanandnagar

Email: rupalinirmalcpn@gmail.com

  Home Page (https://sanjivanipharm.org.in/)

RISHU YADAV ()

352/1 n.l.c. Kidwai Nagar Kanpur

Email: rishu.yadav789@gmail.com

  Home Page (https://mau.ac.in/school-of-pharmacy.php)

DR. YASMIN HAMID MOMIN ()

Annasaheb Dange College of B.Pharmacy, Ashta 416301

Email: mullays413@gmail.com

  Home Page (https://www.adcbp.in/b-pharm-staff)

PRAVEEN KUMAR UPPALA ()

LIG 163, Alakananda Colony, Vizianagaram, Andhra Pradesh

Email: praveen.chintu32@gmail.com

  Home Page (http://www.ipc.gov.in/)

DR. EKA INDRA SETYAWAN ()

Department of Pharmacy Udayana University

Email: ekaindrasetyawan@unud.ac.id

  Home Page (https://farmasi.unud.ac.id/)

DR. MOHAN GANDHI BONTHU ()

V. V. Institute of Pharmaceutical Sciences, Gudlavalleru, Krishna District 521356.

Email: bmgandhipharma@gmail.com

  Home Page (https://vvipsgudlavalleru.ac.in/)

SWATI GOKUL TALELE ()

Sandip Institute of Pharmaceutical Sciences,Nashik

Email: swatitalele77@gmail.com

  Home Page (https://sips.sandipfoundation.org/faculties/)

NARESH KSHIRASAGAR ()

35-4-341 Near SR digi school bheemaram Hanamkonda

Email: nareshvcop@gmail.com

  Home Page (http://www.vaagdeviips.org/pharmaceutics/)
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DR. PRAVIN KUMAR SHARMA ()

Acropolis Institute of Pharmaceutical Education and Research, Indore (M.P.)

Email: praveensharma910@gmail.com

  Home Page (https://aiper.ac.in/bottom-sidebar/it/it-faculty-member/)

HANA BAJES ()

NJ-USA

Email: bajes80@gmail.com

  Home Page (https://www.atlantic.edu/directory/faculty/bajes-hana.php)

DR. J. SIVAKUMAR ()

Assistant Professor, PG Department of Zoology, Guru Nanak College (Autonomous), Velachery, Chennai – 600 042, Tamil Nadu, India

Email: sivakumar.j@gurunanakcollege.edu.in

  Home Page (https://gurunanakcollege.edu.in/school-of-science)

DR.V.N.INDULATHA ()

8/50RC Nagar extension, Othakkalmandapam, Coimbatore, Tamilnadu, India

Email: pro�ndulatha@gmail.com

  Home Page (https://nchs.nirmalacollege.edu.in)

RISHIKESH BACHHAV ()

Anjaneri, Trymbakeshwar

Email: bachhavrss@rediffmail.com

  Home Page (https://www.sapkalpharmacy.org)

DR. M.S. ARUN ()

Faculty of Pharmacy, JKKN College of Pharmacy, Kumarapalayam, Namakkal -638183.

Email: arun.ms@jkkn.ac.in

  Home Page (www.pharmacy.jkkn.ac.in)

DEEPANJAN DATTA ()

Department of Pharmacy Lloyd Institute of Management & Technology (Pharm.) Plot No.11, Knowledge Park 2 Greater Noida, U.P. 201306

Email: deepanjan.datta@lloydpharmacy.edu.in

  Home Page (https://lloydpharmacy.edu.in/)

DR. L. NANDHKAUMAR.,M.PHARM.,P ()

521, Perur Main Rd, Telungu Palayam Pirivu, Priya Nagar, Selvapuram South, Coimbatore, Tamil Nadu 641008

Email: drndkumar12@gmail.com

  Home Page (https://www.ccp.ac.in/)

ATUL SHIVAJI GURAV ()
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