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Abstract. World wide it has been observed that higher fluoride concentration in water can lead endemic diseases. In 
many parts of rural area, the ground water is the main source of drinking water. In the present study main objective 
of is to check feasibility of removal of fluoride from groundwater by solid waste adsorbents Seashell powder (SSP). 
The raw material were collected and physicochemical characterization of the adsorbent has been done by using 
standard methods e.g. sieving, proximate analysis, pHpzc, SEM, XRD. Different dose of adsorbent were used 
ranging from 0.5 to 5.5 gm/L of fluoride aqueous solution. Equilibrium sorption studies were conducted at room 
temperature (i.e 30°C) with varying fluoride concentrations (2 to 16 mg/L). Sorption experiments were also carried 
out at various pH (2- 14) to understand the effect of pH on removal was studied for 15- 1440 minute. The 
temperature range for the study was taken from 293K to 313K. All the batch study was performed at the orbital 
shaking incubator. The optimum dose & equilibrium time was found 4mg/L & 480 min respectively. Various kinetic 
models and equilibrium study is done have been study for the present work to investigate the adsorption process of 
fluoride onto SSP. The value of thermodynamic parameter �H indicated an exothermic adsorption process and the 
negative value of �G show the feasibility and spontaneity of material-anion interaction. 

INTRODUCTION 

The major containments includes heavy metals such as iron, arsenic, lean, mercury, chromium, cadmium, 
and inorganic ions such as fluoride, nitrate, chlorides, and sulphates etc. Among all the fluorides is one of the 
most toxic containments present in water [1]. Fluorine is considered as the most highly reactive element of 
halogen family of periodic table. It accounts for about 0.3g/kg of the earth's crust and exists in the form of 
fluorides in a number of minerals in many rocks. Most of the fluoride is associated with monovalent cations 
such as NaF and KF is water soluble, while the one formed with divalent cations such as CaF2 and PbF2 is 
generally insoluble [2]. It is the most electronegative of all elements. 

MATERIALS AND METHODS 

Adsorbent Collection and Preparation 

Seashell is collected & called from the Chennai. Since seashell is very hard physical, so initially it was 
crushed in a small mould with the help of rammer and then washed with 0.01N HCl solution and allowed to dry 
in oven for 3-4 hrs [3]. Further washed material is pulverized in kitchen mixer followed washing de-ionized 
water followed by drying in an oven at 110 °C for 24 hrs. After the developing of adsorbent these materials are 
stored in dry bottles for use. The dried powder was sieved well with 75µm mesh size particles. The prepared 
material was preserved and again it is washed with de-ionized water followed by oven drying for 24 hrs as 
shown in Fig. l. The prepared material is sent for the chemical composition test and the outcome is graphically 
shown in Fig.3. 
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Abstract 
The current research emphasized on exploring the Protein-Tyrosine Phosphatase-1 B (PTP-

1B) inhibitory potentials of hydroxylated chalcone derivatives against PDB ID: 4I8N (PTP-1B 

in complex with an inhibitor [(4-{(2s)-2-(1,3-benzoxazol-2-yl)-2-[(4-

fluorophenyl)sulfamoyl]ethyl}phenyl)amino](oxo)acetic acid) by molecular docking approach 

using the iGEMDOCK (Genetic Evolutionary Method for Molecular Docking) software. The 

current molecular docking analysis of some hydroxylated chalcone derivatives have presented 

a profound inhibition of the antidiabetic target PTP-1B by interacting with the amino acid 

residues such as TYR46, ASP48, ASP181, ASP182, GLY200, CYS215, SER216, ALA217, 

ARG221, and GLN262 through hydrogen bonding. The hydroxyl group at 3- and 4-positions 

of A-ring and several electron-donating and electron-withdrawing groups at B-ring of the 

benzylideneacetophenone scaffold have been seen to exert an enormous role in inhibiting the 

phosphorylating enzyme. The complete inhibition of this new biological target by low-

molecular-weight ligand will open new avenues of modern diabetic therapeutics and will 

motivate the present-day researchers in emerging pharmacological research. 

 

Keywords: Chalcone, PTP-1B, diabetes, hypoglycemic, docking 
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INTRODUCTION 
Protein-Tyrosine Phosphatase-1B (PTP-1B) is 

relatively a new molecular target identified by 

the scientists in the management of diabetes 

mellitus. It is an intercellular non-receptor 

PTP, chiefly located into the cytoplasmic face 

of the endoplasmic reticulum. It is universally 

expressed in all biochemical functions and 

plays a principal role in the classical insulin-

targeted tissues such as skeletal muscles and 

fat. PTP-1B along with receptor protein 

tyrosine phosphatase (rPTP-a), leukocyte 

antigen-related tyrosine phosphatase (LAR), 

and SH2-domain-containing phosphotyrosine 

phosphatase (SHP2) are the prime negative 

regulator of the insulin which 

dephosphorylates the insulin receptor (IR), 

insulin receptor substrate-1 (IRS-1), and 

insulin receptor substrate-2 (IRS-2) and are 

also known to deregulate the leptin-signaling 

pathway. Inhibition of this molecular target 

will lead to possible enhancement in the 

insulin level, drastically improves cellular 

sensitivity, reduces obesity, and increases the 

uptake of glucose [1, 2]. 

 

With the passage of time, the existing anti-

hyperglycemic classes of drugs such as 

guanidines, sulfonylureas, glitazones, etc. are 

becoming resistant [3]. Majority of the insulin 

sensitizers; either prescribed singly or in fixed-

dose combination, has failed to show adequate 
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Abstract 
The research endeavors molecular docking assisted exploration of ALR inhibitory 

perspectives of some B-ring substituted hydroxyl group (A-ring) containing chalcone 

compounds against human aldose reductase in complex with NADP+ and the inhibitor 

IDD594 (PDB ID: 1US0) by utilizing the iGEMDOCK (Genetic Evolutionary Method for 

Molecular Docking) software. The present investigation immensely focused on the human 

aldose reductase inhibitory perspectives of some hydroxylated chalcone compounds. The 

inhibition of the enzyme by precisely interacting with the amino acid residues such as TRP20, 

TRP29, TYR48, THR113, TYR209, SER210, and CYS298, showed the importance of various 

electron-donating and electron-withdrawing groups, their position on aromatic ring-B, and 

the number of substituents. The benzylideneacetophenone scaffold bearing molecules 

presented a noteworthy inhibition of the anti-diabetic target which is predicted to effectively 

manage the budding complications and will simultaneously enhance the QoL to the highest 

possible extent. The study will moreover inspire the medicinal chemists, pharmacists, 

pharmacologists, and clinicians in further researching, development, betterment, and 

utilization of small therapeutically effectual drugs for the management of diabetes mellitus. 

 
Keywords: Chalcone, Aldose Reductase, Diabetes Mellitus, Hypoglycemic, Docking, Inhibitor 
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INTRODUCTION 
Diabetes mellitus (DM) is a chronic disease 

that causes several life-long complications 

such as polydipsia (excessive thirst), 

polyphagia (excessive hunger), polyurea 

(excessive passage of urine), glucosuria 

(glucose in urine), ketoacidosis (smell of 

acetone in breath), etc. which execrably 

reduces the quality of life (QoL) in patient [1]. 

In another case, aldose reductase (ALR), an 

enzyme belongs to the aldo-keto reductase 

(AKR) superfamily of the polyol pathway has 

been identified as a key culprit in mediating 

the DM oriented complications which leads to 

extreme decrease in sufferers’ QoL [2]. When 

the normal glycolytic cycle gets saturated, the 

polyol pathway gets activated as an alternative 

route for glucose metabolism. This polyol 

pathway enzyme converts the excess glucose 

into sorbitol in the absence of insulin, which 

accumulates in the tissue and cause change in 

membrane permeability, produce osmotic 

swelling, and oxidative stress in the tissue [3]. 

When left untreated, it leads to retinopathy, 

cataract, nephropathy, and neuropathic pain 

that result in abrupt decline in the QoL of 

individual [4]. 

 

Inhibition of this enzyme will be an attractive 

way to enhance the QoL of the patients, as the 
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Abstract 

In the previous research done, uracil moiety substituted hippuric acid containing 1,3,4-thiadiazole scaffold was 

rationally designed, synthesized, and screened for anti-diabetic activity using the streptozotocin-induced 

hyperglycemic method in Swiss albino rats. In the current research, the same compound N-((5-(((2,6-dioxo-1,2,3,6-

tetrahydropyrimidin-4-yl)methyl)amino)-1,3,4-thiadiazol-2-yl)methyl)benzamide was screened against MCF-7 

breast cancer cell line utilizing the Sulforhodamine B (SRB) assay and further the IC50 value was established in 

comparison with capecitabine, the standard drug. The study highlighted a notable anti-breast cancer activity against 

breast cancer cell line MCF-7 by the uracil substituted hippuric acid based 1,3,4-thiadiazole compound. The activity 

of the compound was although not analogous to the positive control drug capecitabine, as indicated by the IC50 

value. The combination of hippuric acid, 1,3,4-thiadiazole, and uracil produced synergistic activity which arrested 

cell proliferation. The study will certainly open new avenues and provide direction towards anti-proliferative 

research by the rational hybridization of small molecules. 
 

Keywords: 1,3,4-thiadiazole, Hippuric acid, Uracil, Anticancer, Hybrid, MCF-7 
 
 
 

 

Introduction       
Cancer is the second leading cause of death among 

the global population after cardiovascular disease. 

Breast and cervical cancer are the most prominent 

cause of death among females1. WHO has predicted a 

great pace in the appearance of new cancer cases 

after a defined interval of time. Even all the active 

international databases and organizations related to 

cancer demography and treatment have put breast 

cancer at high alert2.  

Earlier; surgical, chemotherapy, radiotherapy were 

the only options for the treatment or rather 

management to some extent, but not an absolute cure. 

Even in the majority of the pharmacotherapeutic 

regimen, long duration of chemotherapy by USFDA 

approved popular drugs leads to resistance 

conditions3.  
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This leads to an emerging need for a new series of 

drugs with high potency and lower toxicity. In the 

principle of drug discovery, exploration of 

unexplored chemical classes from both natural and 

synthetic sources with noticeable anti-proliferative 

activity, particularly anti-breast cancer activity, will 

be an attractive approach for the drug development 4. 

Exploring synthetic heterocyclic compounds coupled 

with several small molecules, in other words, 

development of molecules by hybridization approach 

will be the most impressive way5. Thiadiazole is a 

very privileged scaffold in medicinal chemistry 

known to exhibit diverse pharmacological activities 

such as anti-convulsant, anti-trypanosomal, anti-

cancer, anti-viral, anti-bacterial, anti-oxidant, anti-

tubercular, anti-fungal, anti-leishmanial, anti-ulcer, 

anti-inflammatory, etc.6. Uracil is an imperative 

component of the human body which has prime role 

in the formation of DNA. It has several applications 

in the therapeutic area as anti-herpes, anti-cancer, 

anti-HIV-1, anti-Epstein-Barr, anti-varicella zoster, 
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Abstract: In 5G communications, Small cells are one of the main approaches to achieve data diversion and 

improve network capacity. The problem of blind area is partially solved by this way, because the distances 

between small base stations and users are cut short. However, the intensive deployment of small base stations 

will bring about complex disturbances and large amount of energy consumption. To  overcome this challenge, 

we propose  a new approach of dual antenna passive repeater, which consists of a four-element patch antenna 

array, a feeding network and an improved micro-strip antenna with added parasitic patches.  It can be used in 

co-operation with small base stations to replace the function of the small base station in a certain point, change 

the beam pointing, and achieve wide-angle scattering to realize the blind area signal coverage. The 

unsupervised learning which is a branch of machine learning is used to optimize the antenna parameters. 

Simulation results show that our proposed passive repeater can effectively reduce the path loss and improve the 

signal power of the receiving end. 

 

 

I. Introduction 
THE fifth generation (5G) of mobile communication system should have ultra-high spectrum 

utilization and ultralow power consumption, and will be significantly improved in transmission rate, resource 

utilization, wireless coverage performance and user experience, compared with 4G. The demand for future data 

traffic grows exponentially, and the most feasible solution to increase network capacity    is cellular 

densification. However, more cellular network infrastructures and data lead to a huge energy consumption in 

mobile cellular networks, and Small Cell Networks (SCNs) technology therefore comes to its way. The small 

base stations with dense deployment are low in transmission power, close  to the users, small in size and low in 

cost. 

Intensive deployment of SCNs can also alleviate the problem of radio blockage in some blind areas. In 

the macrocellular mobile communication environment, the large penetration loss and reflection loss caused by 

barrier occlusion greatly weaken the signal level from the base station to the user’s Non-Line-of-Sight (NLOS) 

path, dramatically reducing the efficiency of the data transmission and cutting down the Signal Noise Ratio 

(SNR). These areas constitute a  blind  areathatcan’tbeilluminated by the signal. The small base stations can be 

widely deployed in the narrow streets, high buildings in the commercial area, multiple wall-blocking indoor 

office areas, shopping malls, subway stations and other complex areas surrounded by walls, forming a full 

coverage  of communication. These small base stations can effectively increase the channel capacity and 

improve the communication quality while realizing data shunting. However, there are  many problems in the 

intensive deployment of small base stations. 

 

i) The interference between the base stations is very serious and complex, causing severe impact on the 

user experience in the small cell, especially around the edge. Since the small cell has a smaller coverage radius 

and is closer to the user, the interference between small cell networks is more serious than that between 

traditional macro-cells. In a hybrid network, cross-layer interference also exists between small cells and macro-

cells. 

 

ii) The energy consumption of small cell network base stations is huge. Research statistics show that the 

energy consumption of the base station accounts for about 60 percent to 80 percent of the entire communication 

network. When there is less communication data transmission at night, the energy consumption of the base 

station will account for about 90. 

 

Due to the random deployment and resource allocation of small base stations, it is difficult to find a 

balance between distance and quantity. In order to solve this contradiction, many passive repeaters are designed 

to be used in cooperation with the small base station to replace the function in a certain position. By installing a 
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