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Nutraceuticals is a broad umbrella term that is used to describe any product derived 

from food sources with extra health benefits in addition to the basic nutritional value found 

in foods. Nutraceutical products can be considered non-specific biological therapies used 

to promote general well-being. The term “nutraceutical” combines the two words of 

“nutrient,” which is a nourishing food component, and “pharmaceutical,” which is a 

medical drug. The concept of “nutraceutical” arose first in the survey from U.K., Germany 

and France, where diet was rated higher by the consumers, then exercise or hereditary 

factors to achieve a good health. The name was coined in 1989 by Stephen DeFelice, 

founder and chairman of the Foundation for Innovation in Medicine, which is an American 

organization located in Cranford, New Jersey. According to De Felice, nutraceutical can be 

defined as, “a food (or a part of food) that provides medical or health benefits, including 

the prevention and or treatment of a disease”. 

The philosophy behind nutraceuticals is to focus on prevention, according to the 

saying by a Greek physician Hippocrates (known as the father of medicine) who said “let 

food be your medicine”. Nutraceuticals, medicinal herbal products, and diet regimens have 

been shown to elicit health promoting, preventive and curative effects toward many 

different pathological conditions, such as cardiovascular diseases, the metabolic 

syndrome, and age-related frailty including cognitive decline and neurodegenerative 

disorders. A variety of nutraceuticals have shown potential anticancer activity via multiple 

pathways. Additionally, specific diet regimens such as ketogenic diet and caloric/protein 

restriction diet have been shown to benefit cancer patients undergoing radio- and 

chemotherapy and to prevent cancer cachexia. 

The importance and role of basic nutrients in the growth, maintenance, and wellness 

of the body are well established. Food supplies energy, nutrients (fats, carbohydrates, 

proteins, vitamins, minerals) and non-nutrients (fiber, antioxidants, inducers of beneficial 

enzyme activities, prebiotics, and probiotics); and the human body is well capable of 

utilizing all these molecules from the food. Eating habits and trends in food production and 

consumption have health, environmental and social impacts. 
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Diet has implications on gut health. Gut complications, such as ulcerative colitis, 

Crohn's disease, irritable bowel syndrome, and gluten therapy resistant celiac, result from 

overgrowth and imbalance of intestinal microbial flora, and are related to one’s diet. 

Nutraceuticals covers most of the therapeutics areas such as anti-arthritic, cold and 

cough, sleeping disorders, digestion and prevention of certain cancers, osteoporosis, blood 

pressure, cholesterol control, pain killers, depression and diabetes. Nutraceuticals can be 

organized in several ways depending upon its easier understanding and application, i.e. for 

academic instruction, clinical trial design, functional food development or dietary 

recommendations. Some of the most common ways of classifying nutraceuticals can be 

based on food sources, mechanism of action, chemical nature etc. The food sources used 

as nutraceuticals are all natural and can be categorized as Dietary Fibre, Probiotics, 

Prebiotics, Polyunsaturated fatty acids, Antioxidants, vitamins, Polyphenols, Spices etc. 

More broadly, nutraceuticals can be classified in two groups potential nutraceuticals 

and established nutraceuticals. A potential nutraceutical could become an established one 

only after efficient clinical data of its health and medical benefits are obtained. It is to be 

noted that much of the nutraceutical products are still lays in the ‘potential’ category. In 

most countries nutraceuticals are taken as part of dietary supplements. Frequency of 

nutraceuticals use is 50%–70% in developed countries’ population and this number is 

increasing by the age. Ladies use more nutraceuticals than men. From a safety point of view 

nutraceuticals are trusted products even if they are not approved by authorities like 

pharmaceutical regulators. 

The importance of nutraceuticals is expanding globally in terms of scientific 

services, legal aspects, and marketing strategies for health promotion, reduction of disease, 

and health care costs. An increasing nutritional interest in promoting good health and life 

expectancy created a growing segment of the food industry. 
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Fig: How person gets fair complexion 
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Drug discovery and development is an expensive, time-consuming, and risky 

business. Conventional drug development strategies are drug discovery, preclinical studies, 

clinical trials, and post-marketing safety monitoring. Due to regulatory requirements 

regarding safety, efficacy, and quality in animal research and clinical trials, the time 

required to develop a new drug is more time consuming. In recent years, the drug 

repositioning strategy has gained considerable momentum with about one-third of the new 

drug approvals. 

Drug repurposing is drug re-tasking, drug reprofiling, drug rescuing, drug recycling, 

drug redirection, and therapeutic switching. It can be defined as a process of identification 

of new pharmacological indications from old, existing, failed, investigational, already 

marketed, FDA approved drugs or pro-drugs, and the application of the newly developed 

drugs to the treatment of diseases other than the drug’s original/intended therapeutic use. It 

involves establishing new therapeutic uses for already known drugs, including approved, 

discontinued, abandoned and experimental drugs. 

The novel approach of drug repositioning has the potential to be employed over 

traditional drug discovery program by mitigating the high monetary cost, longer duration 

of development and increased risk of failure. It confers reduced risk of failure where a 

failure rate of ~45% is associated due to safety or toxicity issues in traditional drug 

discovery program with additional benefit of saving up to 5–7 years in average drug 

development time. In recent years, the drug repositioning strategy has gained considerable 

momentum with about one-third of the new drug approvals correspond to repurposed drugs 

which currently generate around 25% of the annual revenue for the pharmaceutical 

industry. A crucial purpose of drug repositioning is to find new drug-disease relationships. 

Multiple methods have been developed to achieve this goal, including computational 

methods, biological experimental methods, and the combination of both. With the open- 

source of many drug-related databases, this advancement has accelerated the development 

of a computational approach. 
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At the same time, the mixed approach that combining biology and computational 

method greatly improves the efficiency of drug repositioning while reducing costs. Drug 

repurposing strategy should avoid hasty proof-of-concept. Instead, a detailed and 

comprehensive plan should be proposed, and the information obtained in the previous 

development cycle should be used to appropriately simplify the work. 

Conclusively, drug repositioning has become a successful drug discovery strategy 

due to reduced costs and faster approval procedures. Many successful examples have 

also shown the great potential of this method in practice. With the rapid development of 

computing methods and data explosion, the mixed advantages of drug repositioning will 

become more prominent. 

Reference: https://www.nature.com/articles/nrd.2018.168 
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The use of on-chip in situ probe synthesis provides an attractive alternative to 

hybridization microarrays fabricated using presynthesized oligonucleotides and their 

physical deposition on the substrate. Chips with in situ probe synthesis are much more 

flexible to build, and valuable in the experiments where new sequences need to be 

introduced frequently. A method relying on photolithography and combinatorial 

chemistry allowing for parallel synthesis of probes nucleotide-by-nucleotide has been 

developed (Fodor et al., 1991). The use of photolabile chemistry allows for deprotection of 

the linker under the UV light exposure and attachment of the nucleotide. The fabrication 

costs of the photolithographic mask sets are, however, fairly high. Therefore, this 

technology has been modified by using Digital Light Processor (DLP) to develop the 

Maskless Array Synthesizer (MAS), which delivers focused light beams to selected 

portions of the substrate, thus eliminating need for the photomask. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. A section of the CombiMatrix CME9608 chip. Each of the small round disks is 

an electrode. Each electrode site is associated with CMOS circuitry for individually 

addressing and operating the electrode. 
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A medicine is authorized for sale if this impartial and unbiased examination 

determines that the health benefits outweigh the known hazards. Although the institute 

doesn't directly test pharmaceuticals, it undertakes some research on criteria for drug 

quality, safety, and effectiveness. The drug firm or sponsor conducts laboratory and animal 

experiments before a drug may be tested on humans to determine how the medicine 

functions and if it is likely to be safe and effective in humans. Then, a series of experiments 

on humans are started to see if the medication is safe when used to treat an illness and if it 

improves health. 

 

Reference:fda.gov/drugs/cder-small-business-industry-assistance-sbia/new-drug- 

development-and-review-process 

SELECTIVE LASER SINTERING (SLS), MODERN TECHNOLOGY 

FOR THE PRODUCTION OF SOLID ORAL DOSAGE FORMS 

(SOF’S) BY 3D PRINTING 

Mr. Shubham Kamble 

M. Pharm IInd Year, Bharati Vidyapeeth College of Pharmacy, Kolhapur 

 

Currently, large pharmaceutical corporations generate the bulk of solid dosage 

forms; their approach is to produce such dosage forms which will be “one-size-fits-all”. 

This approach is restrictive because not every patient will react similarly to the medicine. 

Intrinsic factors such as age, sex, and genetics as well as extrinsic factors such as 

environment are involved in both i.e., clinical diagnosis and pharmacological response. 

This is where “Personalized medicine” comes as an emerging approach to disease 

treatment. The main problem behind personalized medicine is it can’t be produced on a 

large scale so industrial machines are not useful hence, 3D printing technology might be 

useful to produce personalized medicines based on the specific need of the patient. This 

technology allows the production of dosage forms of different sizes and shapes according 

to the design. Currently, the only pharmaceutical specialty produced by 3D printing and 

approved by FDA is Spritam® (Levetiracetam)., There are Different 3D printing 

techniques Such as binder and material jetting, fused deposition modelling (FDM), Semi- 

solid extrusion (SSE). stereolithography (SLA), and selective laser sintering (SLS).This 

technology allows the production of dosage forms of different sizes and shapes according 

to the design. 

 

 

 

 

 

 

 

 

 

 

 
(a) Schema of SLS printer (b) Properties for printability of (C) Different designs of 

polymeric powder dosage forms produced 

SLS is classified under the Powder Bed Fusion category. It includes building 

objects by necking powder particles using the energy provided by a laser. SLS Methods 

provide many benefits such as high resolution, the possibility of recycling the powder and 

the absence of pre-processing. The materials used for this it should be pharmaceutical- 

grade powders but, these materials should be printable and remain stable during the printing 

process. The SLS printers are equipped with a blue diode laser (445-450 nm) and some of 

them used the Sintratec kit. The templates of printlets were all designed using CAD 

software, then saved as STL files before transferring them, to the 3D printer Software. In 

the first stage, the powder is fed into the reservoir platform the distributed by a sled all over 

the building area to create a flat layer. 

Prior to sintering, the printer needs to be heated to warm the powder. Printing will 

start by activation of the blue diode laser which scans the powder bed in a specific pattern 

along the X and Y-axis. Powder particles are fused partially or completely together 

depending on the amount of transmitted energy. After this, the printing bed is lowered, and 

another layer of powder is deposited over the previously sintered layer allowing the 

building of the object along the Z-axis. These steps are repeated until the finalization of the 

object at the end, the printed dosage form is removed from the build platform and then 

brushed off their excess powder. This is how selective laser Sintering (SLS) by 3D printing 

works. 

Reference: Gueche Y. A. et al., A New Chapter in the Production of Solid Oral Forms 

(SOFs) by 3D Printing. Pharmaceutics. 2021, 13(8); 1212. 
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SAFETY PHARMACOLOGY- SAFE PROGRESSION OF 

NEW DRUGS 

Ms. Pooja S. Uchale 

Assistant Professor, Bharati Vidyapeeth College of Pharmacy, Kolhapur 

A significant number of drugs withdrawn from the market were due to severe CNS 

adverse effects between 1960 and 1999 (Hamdam et al., 2013). Several non-cardiovascular 

drugs were withdrawn due to proarrhythmic effects in a large portion of the population. 

Detecting these adverse effects early in the drug discovery process is therefore imperative 

for pharmaceutical companies to save money and time. ICH (International Committee for 

Harmonization) has therefore established ICH S7A and S7B guidelines to identify the 

adverse effects of a new chemical entity prior to clinical trials. 

ICH's mission is to achieve greater harmonization worldwide to ensure that safe, 

effective, and high-quality medicines are developed and registered in the most resource- 

efficient manner (ICH organisation), for that; ICH has produced a set of guidelines which 

help to maintain high quality as well as the safety of the new compound. Among these 

guidelines, safety pharmacology studies are the part of non-clinical pharmacology studies 

which must carry out to become drug from the new chemical entity. 

The non-clinical pharmacological study is a part of the drug development process 

to survey safety, pharmacokinetic and toxicokinetic characteristics of therapeutic 

substances. Non-Clinical Studies include safety pharmacology, pharmacokinetics, 

pharmacodynamics, general toxicology, local tolerance, genotoxicity, carcinogenicity and 

reproductive toxicology. 

Safety pharmacology is a discipline that aims to provide an integrated assessment 

of data that relate to risks associated with the medicinal use of a new chemical entity 

(Goineau et al, 2013). The adverse effect of the new compound on core battery systems, 

i.e. central and peripheral nervous system, cardiovascular system and respiratory system is 

evaluated before first in human (FiH) administration. 

The detection of undesirable effects of test compound on the physiological function 

of many vital organ systems was not possible by the conventional preclinical toxicity 

testing methods conducted at the time. Preclinical toxicology testing involved the 

determination of the high-dose adverse event profile of a compound given at chronic, toxic 

doses, but would not have detected a rare lethal event liability at therapeutic dosage. 

In response to this, within 4 years, Safety Pharmacology had evolved into an industry 

department-based discipline designed to bridge the gap between preclinical toxicology and 

(preclinical and clinical) drug development (Bass et al, 2015). 

ICH S7A and S7B guidelines describe the various possible adverse effects 

of new chemical entities on the central and peripheral nervous system, cardiovascular 

system, and respiratory system. These studies are mainly carried out before the 

administration of a drug to the patient in the clinical trial (Ewart et al, 2013). This set of 

guidelines must be followed by all pharmaceutical companies prior to advancing a new 

chemical entity into clinical development. 

 

References: Hamdam, J., et.al.,Safety pharmacology - Current and emerging concepts. 

Toxicology and Applied Pharmacology, 2013, 273(2), 229–241. 

CONTINUOUS GLUCOSE MONITORING SYSTEM FOR 

DIABETES: A CLINICAL UTILITY 

Ms. Srushti S. Dhanal1 , Dr. Ashok A. Hajare2 
1M. Pharm IInd Year, Bharati Vidyapeeth College of Pharmacy, Kolhapur 

2Professor, Bharati Vidyapeeth College of Pharmacy, Kolhapur 

Continuous Glucose Monitor (CGM) is an FDA-approved system that tracks 

our blood sugar levels day and night. It collects readings automatically every 5 to 15 

minutes. CGM is not a cure for diabetes. It's a tool which needs to be actively used for it to 

be helpful. Whether diabetes is managed with a pump, multiple daily injections, and oral 

medications or through diet and exercise CGM gives the insights to track and manage 

diabetes. Glucose meters are a great tool, but sometimes you need to keep a closer eye on 

your blood sugar levels. That's where CGM can help. It can help detect trends and patterns 

that give you and your doctor a more complete picture of your diabetes. Seeing glucose 

levels in real time can help you make more informed decisions throughout the day about 

how to balance your food, physical activity, and medicines. A CGM works through a tiny 

sensor inserted under your skin in painless fashion, either on your abdomen or arm using 

an automatic inserter. The sensor measures your interstitial glucose level, which is the 

glucose found in the fluid between the cells. A transmitter on the sensor then sends the 

information to a wireless-pager-like monitor that you can clip on your belt which might be 

a part of insulin pump or separate device. 

 

 

 

 

 

 

 
Fig. 1: CGM device working Fig. 2: CGM device 

CGM devices are complex little machines and require some upfront time to 

understand their technical aspects like how to insert the sensor properly, calibrate the device 

with fingerstick blood glucose readings, set device alarms, transfer data to a computer or 

your phone, etc. Certain CGM devices send an alert when your glucose levels rise or fall a 

certain amount. With this information, one can make changes quickly and may be able to 

treat or prevent highs or lows before they turn into a big problem. 

The device can be used by adults and children of age 2 and older. The FDA recently 

approved smartphone apps to pair with the CGM. It’s expected to be a great help to parents 

and caregivers who can’t always be in the same place with the person who has diabetes. 

Scientists are testing new and better kinds of CGM systems in clinical trials which are also 

a key part of efforts to build an artificial pancreas, which could mimic the body’s natural 

process of controlling insulin. 

 
Reference: Bailey T. S., Chang A., and Christiansen M. Clinical accuracy of a continuous 

glucose monitoring system with an advanced algorithm. Journal of Diabetes Science and 

Technology 2014; 9(2):209-214. 

NANOTECHNOLOGY ADVANCES REGENERATIVE MEDICINE: 

BONE FORMATION COMES DOWN TO THE NANOWIRE 

Mrs. Pradnya K. Mane 

Assistant Professor, Bharati Vidyapeeth College of Pharmacy, Kolhapur 

The technique relies on iron nanowires that bend in response to magnetic fields. 

Bone-forming stem cells grown on a mesh of these tiny wires get a kind of physical workout 

on the moving substrate. They subsequently grow into adult bone considerably quicker than 

in conventional culturing settings, with a differentiation protocol that lasts only a few days 

rather than a few weeks. 

This is a remarkable finding,” says Jasmeen Merzaban, associate Professor of 

bioscience. “We can achieve efficient bone cell formation in a shorter amount of time,” 

potentially paving the way for more efficient regeneration of bone. Merzaban co-led the 

study together with sensor scientist Jürgen Kosel and colleagues from their labs. The 

scientists analyzed the bone-producing capability of their nanowire scaffold, both with and 

without magnetic signals. They patterned the tiny wires in an evenly spaced grid and then 

layered bone marrow-derived human mesenchymal stem cells (MSCs) on top. Each of the 

tiny wires is about the size of the tail-like appendage found on some bacteria. 

The researchers discovered that adding a low-frequency magnetic field greatly 

accelerated the process of bone development. Within two days of incubation under 

mechanical stimulation, genetic markers of bone development could be detected, while 

genes linked to stemness, and self-renewal quickly became inactive. The scientists could 

also witness the cells rebuilding themselves to become more bone-like at a rapid rate under 

a microscope. Next, the team plans to test its system in mouse models of degenerative bone 

disease, with the expectation that stem cell–seeded nanowire scaffolds can be safely 

implanted at sites of injury and promote tissue repair. An externally applied magnetic field 

would be used to speed the healing process. 

 

 

 

 

 

 

 
 

Fig: A cell cultured on top of the nanowire scaffold 

There are potential applications of nanowire in other disease settings. “Varying the 

matrix stiffness by increasing or decreasing nanowire length and diameter could promote 

differential responses with MSCs or they could use other types of stem cells to, for example, 

promote neuronal growth and brain repair after a stroke. 

We could further customize the nanowire scaffold itself or the base material for 

instance, by using different metals to exploit their magnetic responses or coating the 

nanowires with biomolecules for potential delivery upon cellular contact. For such a small 

technology, the possibilities are huge. 

 

Reference: Perez, J.E., Bajaber, B., Alsharif, N. et al. Modulated nanowire scaffold for 

highly efficient differentiation of mesenchymal stem cells. J Nanobiotechnol, 2022, 20, 282. 

THE NEW DRUG DEVELOPMENT PROCESS: 

STEPS FROM TEST TUBE TO NEW DRUG APPLICATION REVIEW 

Mr. Rohankumar R. Chavan 

Assistant Professor, Bharati Vidyapeeth College of Pharmacy, Kolhapur 

 

The Center for Drug Evaluation and Research (CDER) of the FDA is charged with ensuring 

that consumers have access to safe and efficient medications. This section contains some 

ideas and interactive charts that offer fundamental knowledge for small businesses and 

other people who are not familiar with the process of developing and approving new drugs. 

Access to the world’s safest and most cutting-edge pharmaceutical system benefits 

American consumers. In this structure, CDER serves as the primary consumer watchdog. 

The center's most well-known function is testing new medications before they may be 

commercialized. In addition to preventing quackery, the center's review gives clinicians 

and patients the knowledge they need to utilize medications responsibly. Drugs, including 

brand-name and generic, must function properly and have health benefits that outweigh 

their known hazards, according to CDER. A medicine must undergo testing before a 

pharmaceutical company may sell it in the US. In order to demonstrate that the drug is both 

safe and effective for its intended purpose, the manufacturer subsequently provides CDER 

the results of these testing. A group of scientists from the CDER, including statisticians, 

chemists, pharmacologists, and physicians, evaluate the company's data and suggested 

labeling. 

Another step toward miniaturization of diagnostic assays can be undertaken when 

electrochemical synthesis of probes is implemented. CombiMatrix 

(http://www.combimatrix.com) introduced electrochemical in situ synthesis using 

electronic CMOS devices. These chips contain high-density arrays of individually 

addressable microelectrodes. A typical chip has 1,024 microelectrodes that are each 

100 mm in diameter (see Fig. 1). The CombiMatrix biochips are coated with proprietary 

approximately 1 mm thick porous reaction layer material, which is used for immobilization 

and synthesis of biomolecules used for subsequent binding of target. Covalent linkage of 

the molecules within the porous layer is accomplished using reagents that are generated in 

situ by the microelectrodes. 

Reference: The Use of Microelectronic-Based Techniques in Molecular Diagnostic Assays Piotr 

Grodzinski, Paolo Fortina, in Molecular Diagnostics (Second Edition), 2010 
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A health care system is the organization and the method by which healthcare is 

provided. In practice, these systems vary widely from one country to another, and not all 

healthcare is delivered as a way of a healthcare system. Healthcare delivery is a complex 

process involving all types of integrated and inter-dependent steps, each of which has the 

potential to fail. Failure at any point can set off a chain of events that can result in patient 

injury. Medication ordering, preparation, and delivery are multidisciplinary processes in 

their own right; but multiple checkpoints and safeguards must be placed to arrest errors 

before the medication reaches the patient. Just as the principal objective of a healthcare 

system is to improve people's health, the chief function the system needs to perform is to 

deliver health services. Service provision refers to the way inputs (such as money, staff, 

equipment, and drugs) are combined to allow the delivery of a series of health interventions. 

Thus, improving and scaling up service delivery depends on having key resources and on 

how required resources are organized and managed. Lack of managerial capacity at all 

levels of the healthcare system is being cited increasingly as a binding constraint to scaling 

up services and achieving the Millennium Development Goals. 

Health processes enhanced by wireless technology 

The first one, enhanced health processes, emerges from the world-wide cost crisis of 

health care industry. The processes have to be enhanced and wireless technology is seen 

one of the most promising solutions. Wireless technology brings methods to manage the 

processes by using locating and tracking information in addition to collection of diagnostic 

data unobtrusively and conveniently. Also, a unified platform supported by wireless 

technology could be used to enhance healthcare processes by integrating different software 

and hardware applications to communicate to each other. 

WIRELESS HEALTHCARE DELIVERY: ADAPTING TO 

TOMMOROW’S NEEDS 

Atul Kadam1 and Praffula Choudhari 2 
1Assistant professor, Department of Pharmaceutics, Shree Santkrupa College of 

Pharmacy Ghogaon 
2Assistant professor, Department of Pharmaceutical Chemistry, Bharati Vidyapeeth 

College of Pharmacy, Kolhapur 
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The following parameters are important and considered vital in regard to wireless 

communications and healthcare systems: 

1. Collection of vital parameters from patients by wireless sensors (human monitoring) 

2. Health processes enhanced by wireless technology 

3. Locating and tracking of people, information, equipment and goods. 

4. Integration of different software and hardware applications on the unified platform 

supported by wireless technology. 

5. Ubiquitous healthcare services available for out-hospital and home-hospital patients. 

6. User-friendly integration of mobile devices and services to the last meter wireless 

body area network (Bluetooth, ZigBee, Ultrawideband, etc.). 
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The pharmaceutical manufacturing of formulations revolve around quality. The 

assessment and quality establishment of pharmaceutical crude materials and finished 

products for presence of undesirable impurities is a fundamental piece of the quality 

improvement. From the customer’s view quality means pleasant appearance, taste with 

good packaging. But in the case of pharmaceutical industries, quality has an entirely 

different perspective and it means providing drug standards conforming to a variety of 

regulatory conditions and establishing safety of pharmaceuticals. Thus a detailed awareness 

of the various types of impurities and aspects of their regulation and control, which infer 

quality is highly crucial. According to the International Conference on Harmonization 

(ICH) guidelines, impurities associated with APIs are classified in different ways like 

organic impurities, inorganic impurities, enantiomeric impurities and in-process production 

impurities. Impurities present in new drug substances used in clinical and safety trials are 

covered by ICH Q-3 guidelines. During the study of chemistry aspects there is strong need 

to classify and identify impurities, generate the report for different impurities, list various 

impurities present in any substances, and give a brief discussion of analytical procedures 

for impurity identification and detection. Study of safety aspects of impurities include 

reporting of those impurities which are present at a considerably lower concentration or not 

present at all during discovery of new drug substance. Commonly used impurity terms used 

to describe an impurity or impurities are intermediates, penultimate intermediate, by- 

product, transformation product, interaction product, related product, degradation product, 

foreign substance, toxic impurity, concomitant component, ordinary impurity, organic 

volatile impurity etc. 

Since presence of these unwanted impurities, even in small amounts, may influence 

the efficacy and safety of the pharmaceutical products thus impurity profiling (i.e., 

identification and quantification of impurity in pharmaceuticals), is now receiving critical 

attention from regulatory authorities. 

ANALYSIS OF IMPURITIES IN PHARMACEUTICALS: A 

SIGNIFICANT APPROACH FROM REGULATORY PERSPECTIVE 

Dr. Mrs. Neela Manish Bhatia 

Professor and Head, Department of Pharmaceutical Quality Assurance, Bharati 

Vidyapeeth College of Pharmacy, Kolhapur 
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The different pharmacopoeias like BP (British pharmacopoeias), USP (United States 

pharmacopoeias), IP (Indian pharmacopoeias), and others are gradually incorporating 

limits to the allowable levels of impurities present in active pharmaceutical ingredients 

(APIs) or formulations. Impurity identification and quantitation in drug discovery presents 

a significant analytical challenge for the detection, quantitation, and characterization of the 

compounds in the presence of impurities. The impurities can be identified predominantly 

by various like reference standard method, spectroscopic method (Ultraviolet, Infrared, 

Nuclear Magnetic Resonance, Mass spectrometry), various separation methods (TLC, GC, 

HPLC, CE and SFC), various isolation and characterization methods. Along with the 

routine use of authentic markers and analytical techniques, isolation and characterization 

of impurities are required for acquiring the data that establishes biological safety and 

efficacy. Various regulatory authorities like ICH, USFDA etc., have specified limits for 

different types of impurities in APIs. 
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Combinatorial chemistry involves the synthesis or biosynthesis of chemical 

libraries which is a family of compounds having a certain base chemical structure of 

molecules for the purpose of biological screening, particularly for lead discovery or lead 

modification. Generally, these chemical libraries are prepared in a systematic and repetitive 

way by covalent assembly of building blocks (various reactant molecules that build up parts 

of the overall structure) to give a diverse array of molecules with a common scaffold (the 

parent structure in the family of compounds). The advantage of this methodology is that it 

is carried out on a solid (polymeric) support, so that isolation and purification of the product 

of each reaction can be performed by simple filtration and washing (with a variety of 

solvents) of the polymeric support to which the building blocks have been attached. 

Because of the insolubility of the polymer, everything not attached to the polymer is 

removed, which allows the use of excess reagents to drive the synthetic reactions. 

 

Figure: Use of polymer-bound reagents to scavenge excess reactants in a reaction 

AN OVERVIEW OF COMBINATORIAL CHEMISTRY IN DRUG 

DISCOVERY AND DEVELOPMENT 

Dr. Mrs. Snehal Arvindekar 

Assistant professor, Department of Pharmaceutical Chemistry, Bharati Vidyapeeth 

College of Pharmacy, Kolhapur 
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The disadvantages of this methodology are the difficulty in scaling up the reactions and 

the sluggishness of reactions. An alternative strategy (covalent scavenger technology) is 

to carry out the reactions in solution with excess reagent, which is then scavenged with a 

polymeric-supported scavenger after the reaction is completed. In this approach, filtration 

removes the excess reagent attached to the scavenger polymer, leaving the product in 

solution. Another approach is to use polymer-supported reagents with solution reactions. 

To avoid problems of heterogeneous polymer reactions, soluble polyethylene glycol 

polymers can be used. 

Reference: Drug Discovery, Design, and Development, Richard B. Silverman, in The 

Organic Chemistry of Drug Design and Drug Action (Second Edition), 2004 

https://www.sciencedirect.com/science/article/pii/B9780080513379500079
https://www.sciencedirect.com/book/9780126437324/the-organic-chemistry-of-drug-design-and-drug-action
https://www.sciencedirect.com/book/9780126437324/the-organic-chemistry-of-drug-design-and-drug-action
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