
Introduction

The term 'nutraceutical' was chased by combining the 

terms'nutrition'and'pharmaceutical 'by Stephen Defelice MD, 

author and president for invention in Medicine, New Jersy, in 

1989. According to him, “Nutraceuticals are food or part of a 

food that provides health benefits and are used for inhibition or 

treatment of an illness”. Hippocrates (460-377 BC), known as 

the father of ultramodern drug stated 'Let food be the drug and 

drug be the food' to establish the relationship between 

applicable foods for health and their remedial benefits (Gupta 

and Prakash 2015; Cicero et al., 2021). In mortal health, 

nutraceuticals play a major part in treating cardiovascular 

diseases, cancer, osteoporosis, arthritis, diabetes, cholesterol, 

protein insufficiency etc. They also help in maintaining our 

normal physiological functions (AlAli et al., 2021; 

Sachdeva et al., 2020).

Nutraceuticals Types

Nutrient: A feed element should be available in the form 

that will help support the life of an animal. Beneficial 

proteins, fats, carbohydrates, minerals and vitamins.

Food Supplement: A product that contains one or further 

of the following active constituents vitamin, mineral or 

other botanical, amino acid (protein) and also includes 

concentrates, ingredients, excerpts or metabolites of these 

composites.

Nutraceutical: Anynon-toxic food element that has 

scientifically proven health benefits, including 

forestallment and treatment of complaint.

Herbals: Plant or botanical products are used as 

concentrates and excerpts that give Colorful remedies to 

treat acute and habitual conditions.

In recent times there's a growing interest in nutraceuticals 

which give health benefits and are indispensable to 
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Abstract

Nutraceuticals are substance that's a food or a part of food that provides medicinal or health benefits including the 
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or belief in traditional cures. It's generally used to manage numerous chronic and acute disorders including cancer, 
arthritis, cardiovascular, GIT diseases, immunomodulator, anti-inflammatory, anti-aging, antioxidant, etc. Different 
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explored the utilization of nutraceuticals, the use of the different types of excipients, and the regulatory aspects of 
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ultramodern drug. Nutraceutical-rich vegetables and fruits are 

an important element of a healthy diet. There has been an 

explosion of consumer interest in the health enhancing part of 

physiologically-active specific nutraceuticals. The explosive 

growth, exploration developments, lack of norms, marketing 

zeal, quality (Kaur et al., 2017).

Areas of concern 

The lack of quality control is a major area of concern for 

nutraceuticals. The quality of plant material and manufacturing 

processes used for nutraceuticals are regulated by food laws,

which lack the specificity required for botanical drugs. 

Contamination with toxins after fungal infection of raw plant 

material or with other ingredients has been repeatedly reported 

and can have potential fatal consequences. Adulterations and 

numerous other types of impurity of nutraceuticals conceivably 

remain undetected simply because there is an almost total 

absence of specific quality control (Palthur et al., 2010).  

Replacement of one nutrient or antioxidant is unlikely to correct 

the cascade of interconnected metabolic abnormalities 

associated with many diseases. Cost is another factor that 

receives scant attention.

Regulatory aspects of nutraceutical in different country 

In USA, watershed legislation was passed in 1994 to regulate the 

manufacture and marketing of nutraceuticals and was named the 

Dietary Supplement Health and Education Act (DSHEA). This 

law, known as the Dietary Supplement Health and Education 

Act, reversed 45 times of adding FDA regulation of health 

related products. Under the 1994 DSHEA, the manufacturer of a 

valuable product or valuable component is responsible for icing 

product safety before its retailed and the Food and Drug 

Administration (FDA) is responsible for taking action against 

any unsafe valuable supplement product after it reaches the 

request. The federal Good Manufacturing Practice (GMP) 

regulation (21 CFR, Part 111) was introduced in 2007, and GMP 

enforcement was the liability of the FDA and the Department of 

Health and Human Services (HHS). In the European Union, the 

European Food and Safety Authority (EFSA) regulates food 

legislation with a special focus on “food supplements.” 

Europeans define food supplements as concentrated sources of 

nutrients (e.g., proteins, vitamins, and minerals) and other 

substances that have a valuable nutritive effect. The EU 

legislation related to food supplements is Directive 2002/ 46/ EC 

( ). In Japan, nutraceutical diligences are distributed Verma, 2013

into two parts. The first member, foods with nutrient function 

claims (FNFC) sets the norms for the minimum and maximum 

diurnal situations of 12 vitamins and five minerals. The alternate 

member is foods for specified health uses (FoSHU). The 

Consumer Affairs Agency (CAA), which is the Ministry of 

Health, Labor, and Welfare (MHLW), has been set up by the 

Japanese government. It controls the perpetration of laws 

relating to nutritive labeling and health claims blessing to 

maintain the norms and safety of these health foods 

( ; In China, the Kuppusamy et al., 2014 Alanazi, 2013). 

China Health Care Association (CHCA) has been appointed 

by the government to oversee the nutraceutical 

manufacturing. Eventually, the Administration of Quality 

Supervision Inspection and Quarantine (AQSIQ) controls 

all of the significances and exports passing across China's 

borders (Ahmad et al., 2011).

Regulatory aspects of nutraceuticals in India

In India, nutraceuticals are generally of the orders called 

functional foods (fortified food particulars and dietary) and 

salutary supplements (vitamins, minerals, protein 

supplements, and herbal products). Unlike medicinal 

product, nutraceuticals are generally not under 

nonsupervisory control of the Drugs and Cosmetic Act of 

1940 (Ravishankar and Shukla, 2007; Zeisel, 1999). 

Therefore, various acts have been passed for the regulation 

of nutraceuticals and food product (Ahmad et al., 2011). To 

bring the entire Act under one roof, the government of India 

executed the Food Safety and Standards Authority of India 

(FSSAI) in 2006. Manufacture, storage, distribution, and 

trade and import of nutraceuticals in India are regulated 

under the Food Safety and Standards Act of 2006. Still, no 

separate regulations for nutraceuticals live in India. The 

Food Safety and Standards Authority of India (FSSAI) is 

the nonsupervisory body for food and nutrition and is 

responsible for framing rules to govern the nutraceuticals 

request in India. According to FSSA 2006 (executed), 

registration and license for manufacturing are demanded 

and it's necessary to gain an NOC from FSSAI and IEC (The 

Food Safety and Standards Regulations, 2011). The 

Commissioner of Food Safety of each state appoints a 

Designated Officer (DO) of the position of Sub Divisional 

Officer. The act provides for a slanted penalty structure 

whereby the discipline depends on the strictness of the 

violation. The Drug and Cosmetics Rules of 1945 and its 

Schedule Y regulate the various aspects dealing with 

d i s q u i s i t i o n ,  d e v e l o p m e n t ,  a n d  u s e  o f  

phytopharmaceuticals. In summary, phytopharmaceuticals 

will have to be estimated for effectiveness and safety as per 

Schedule Y (Sachdeva et al., 2020).

Excipients in Nutraceuticals

Excipients are pharmacologically" inert" substances used 

for adding the bulk of active pharmaceutical excipients in 

pharmaceutical product form. Excipients play a vital 
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function in a modernistic drug delivery system form, suitable to 

be administered in the body via any route of administration. It 

helps to increase the stability, bioavailability, efficiency and 

oraganoleptic properties of the active pharmaceutical excipients 

and drug delivery system form. Formulation and process design 

for pharmaceutical products and nutraceutical products are 

similar and it may differ in purpose and regulatory requisites. The 

excipients should be asked for a safe, effective, cost effective 

product. It's well given fact that the excipients are a vital factor to 

success of any products. “Nutraceuticals are food or part of a food 

that provides health benefits and are used for retardation or 

treatment of a illness ”. In human health, nutraceuticals play a 

major part in treating disease conditions like fattiness, 

cardiovascular disorders, cancer, osteoporosis, arthritis, 

diabetes, cholesterol, protein insufficiency etc. They also help in 

maintaining our normal physiological functions. It's classified in 

nutrient, nutritious supplement, nutraceutical, and herbals.

Nutraceutical bioactive concentrates containing macro/ micro 

nutrients brought in from herbal medicines, fruits, vegetables, 

fungal and microbial, digestive enzymes. The nutraceutical 

product formulated using bioactive concentrates which was 

mixed with suitable excipients or complements alike to present in 

other pharmaceutical product for instances bulking agents, 

binders, disintegrates, lubricants, color and pigments, 

sweeteners, flavouring agents and others.

Selection Criteria of Excipient for Nutraceuticals

There are some crucial point in excipient selection for 

global nutrition product that:

 It should meets drug delivery systems form process 

functionality necessities.

 It must meet applicable compendia necessities.

 It must meet regional necessities or restrictions.

 The accoutrements and manufacturer must meet internal 

quality and safety, specifications and performance 

demands.

Excipients can affect solid state stability especially when 

formulating with multiple herbal concentrates by any of the 

reason by acting as exterior catalysts, it may be a source of 

excess humidity, by affecting mobility of water molecules 

within the solid matrix, reacting chemically with the plant 

active constituents (Table 2). The authorized 

pharmacopoeias define quality tests for the rational 

characterization of the  individual excipients. 

Pharmacopoeial ethics don't take into account 

morphologicals characteristics, powder characteristics or 

manufacturing processes that frequently determine 

functionality of excipients. Excipient compliance with 

pharmacopoeial ethics doesn't guarantee suitable 

www.apjonline.in

S. No. Nutraceuticals Sources Applications and Uses References 

1 Calcium and vitamin D Osteoporosis, cancer, diabetes (Gupta and 
Prakash, 2015) 2 Antioxidants (vitamin E, vitamin C, polyphenols) Cancer, heart disease, neurodegenerative disease 

3 B vitamins (folate, vitamin B6, vitamin B12 Heart disease, cognition 
4 Omega-3 fatty acids (fish oil, DHA, EPA) Inflammation, heart disease, stroke 

5 Plant stanols/sterols Elevated blood cholesterol, heart disease 
6 Glucosamine, chondroitin, and collagen Osteoarthritis 
7 Lutein, zeaxanthin, and lycopene Macular degeneration 

8 Prebiotics and probiotics Diarrhea 
9 Zinc Immunity, macular degeneration 
10 Coenzyme Q10 Inflammation, endothelial dysfunction 
11 Carotinoids (β carotene, α carotene, lycopene, oxy 

carotenoids  

Prevention of colon and Intestinal  Cancer (Kuppusamy et 

al., 2014) 
12 Luteolin as Flavanoids Increased cancer cell apoptosis. 
13 Omega 3 fatty acids Reducing risk of tumor growth and metastasis. 

14 Vitamins C & E Carotenoids Prevention of cataracts (Kaur et al., 
2017) 
 

15 Aldose Reductase Inhibitors Prevent onset or progression of diabetic cataract. 
16 Anti glycating agents Anti-cataract  agents 
17 Probiotics Lactobacilli, Bifidobacteria Transforming toxic mercury compounds into 

metabolite excretable in feces, treating autism 

(Alanazi, 2013) 

18 Monacolins  fungal metabolites   isolated from 
Monascus purpureus and  Polycosonals 

Lowering LDL cholesterol. (Cicero et al., 
2015) 

 

Table 1. Nutraceuticals sources and application
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functionality for your formula. Excipients may have multiple 

functions in a product or a different function in several products. 

If it produced by batch process there's a possibility of batch ‐ to ‐ 

batch variation from the same manufacturer. And if excipients 

procured from different sources that can satisfy a monograph but 

may not have identical characteristics with respect to use in a 

specific pharmaceutical product. Product manufacturer must 

determine excipient equality either in final formula or before use.

Selection of optimized excipient for the product development of 

nutraceuticals is carried out on the base of technology, logical and 

stability. In case of technology factors some characteristics of 

excipients are included similar as flyspeck size, micronization, 

face area, porosity, crystal habbit clear structure, powder 

flowability, compressibility, plastic/ brittle fracture and moisture 

content. In case of logical factors like chemical analysis for 

contaminations/ impurity, structural analysis by SEM Images, X 

‐ shaft diffraction, thermo analysis (DSC/ TGA), NMR, FTIR. 

The stability factors like solid state stability, declination forces, 

pH stability, humidity, microbial bio burden are included for the 

selection of excipients for nutraceticals.

www.apjonline.in

Table 2. Conventional excipients and their functions

Excipients Examples Functions 

Binders Polyvinyl Pyrrolidon-K, Hydorxy Ethyl Cellulose, Hydroxy 

Propyl Methyl Cellulose, starch paste etc. 

Added to help hold the particles together 

Coating agent Hydroxy Propyl Methyl Cellulose-5 or 15 cps, SHELLAC, 

ZEIN, cellulose acetate pthalate 

To protect and make elegancy in finished 

product 

Disintegrants Sodium CMC, Sodium starch glycolate, Crosspovidon, 

polyplasdon, Kollidon 

Used to promote the breakup of the immediate 

release dosage form 

Fillers and diluents MCC, Dicalcium phosphate, Lactose, Mannitol etc to increase the bulk volume 

Flavors Peppermint, Mix fruit flaver, Orange flavour Improve the taste 

Colours FD &C and D & C dyes approved by FDA To improve the elegancy 
Wetting 

agents/emulsifiers 

Sodium lauryl sulphate, Polysorbate-80, Tween, Span, Pluronic 

F-68 

cleaning, wetting, dispersing, emulsifying, 

foaming and anti-foaming agents 

Acidifying agents, 

buffers, stabilizers 

Citric acid, Sodium citrate etc To maintain the pH of formulation 

Lubricants Talc, vegetable stearin, magnesium stearate To prevent the sticking 

Glidants Fumed silica, talc, magnesium carbonate, colloidal silicon 

dioxide 

to prevent interparticulate friction 

Preservatives Methyl paraben and propyl paraben to prevent microbial growth in formulation 

Sweeteners Saccharin, Sucrose, Aspartem To impart palatability 

Antioxidants BHT, BHA, Ascorbic acid, EDTA etc To protect active substance from oxidation 

 

Table 3. Co-processed excipients

Trade Name Adjuvants Uses 

Cellactose MCC and Lactose Direct compressible diluent/binder, super disintegrating agent 

Starlac Lactose and Maize Starch diluent/binder 
Avicel CE 15 MCC and Guar gum diluent/binder 

Prosolv MCC and Colloidal Silica Diluent, binder and glidants 
Mannogem® Mannitol 
 

Direct Compressible 
Mannogem Mannitol 

Low hygroscopicity for protection against moisture, dissolves quickly, 
delivering excellent palatability 

Compressol® SM Mannitol and sorbitol. Superior compactibility, lower hygroscopicity, low disintegration time 
and improved organoleptic properties of mannitol. 

Advantose® 100 Spray-dried maltose Provides excellent flow, solubility, and tableting properties 

BARETab® Nutra Co-processed excipient  Enhanced product performance, productivity, quality  
SYLOID® AL-1FP/63FP silicas Modified silica Effective desiccant to increase the stability of moisture-sensitive APIs  
SYLOID® G silica Modified silica  Transform liquids API to solids 

SYLOID® 244 FP silica Modified silica Enhanced bioavailability, stability 
SYLOID® XDP silica Modified silica To increase the stability of moisture-sensitive APIs, contribution to the 

controlled release APIs 

PERKASIL® precipitated silicas Modified silica Effective desiccant to increase the stability of moisture-sensitive APIs 
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Novel or Co‐processed Excipients for Nutraceuticals

Thenco-processed excipients are formed by combining two or 

further established excipients using an applicable process 

(co‐processing) attendant acquired excipients have some 

superior characteristics compared to the simple physical blends 

of their constituents. The main objective of co ‐ processing is to 

attain a product with added value related to the proportion of its 

functionality/ price ( ). It has two or additional Zeisel, 1999.

charcteristics of excipients in single excipients (Table 3).

Risks assessment of excipients used in nutraceuticals

In the formulation of the nutraceuticals, some excipients have 

been used that can be beneficial and some are reported very 

harmful or even life-threatening results for the body some are 

listed below (Table 4).

Regulatory aspects for additives use in nutraceutical 

formulations

Universally for Nutrition classes, there's no equal authoritarian 

criterion for approbation of excipients to use in nutraceutical 

product. It's correspondent to the excipients which are present 

with other excipients used in pharmaceutical products. 

Nutraceuticals are natural, bioactive chemical composites that 

have health- promoting, ailment- averting, or general medicinal 

charcateristics. The FDA is authorized to take action against any 

unsafe product after it reaches for use. Manufacturers have to 

make sure that the information on the product label is veracious 

and not false; even so, they aren't obliged to register their 

products with the FDA nor get FDA authorization before 

producing or retailing nutraceuticals. It's necessary to keep a 

Package insert with the product. As there are no strict criteria 

with the supplements compared to medicine products in regard to 

regulatory aspects, it's an ethical responsibility of manufacturer 

to check its adverse effect before marketing. Regular" checkups" 

should be conducted by authoritarian bodies. Use of excipients in 

a limited quantity for nutraceuticals may surely serve as an ideal 

tool for the suffered peoples. The hazardious factors of the 

excipients have to be considered during development of 

nutraceuticals. The use of excipients in nutraceuticals and 

their hazard assessment of the formulated excipients 

should be carried out through regulatory department during 

manufacturing (Zeisel, 1999).

Conclusion

Nutraceuticals are destined to play an important role in 

future therapeutic developments but their success will be 

governed by control of purity, safety and efficacy without 

inhibiting innovation. Nutraceuticals will continue to 

appeal because they are convenient for today's lifestyle. 

Some are also genuinely researched and offer novel 

ingredients that can bring about health benefits quicker 

than would normally be the case through eating 

conventionally healthy foods alone. The present 

accumulated knowledge about nutraceuticals represents 

undoubtedly a great challenge for nutritionists, physicians, 

food technologists and food chemists.  Nutraceutical 

excipients are the inactive constituents that are prepared 

with Active Pharmaceutical component (API) for bulking 

up results that retain important active constituents. The 

nutraceutical supplement demand has seen a dynamic rise 

in recent times, and there's no way but to go up. The oral 

bioavailability of numerous bioactive is limited because of 

physicochemical and physiological events that do within 

the gastrointestinal tract after their ingestion. The excipient 

play major part in this condition to minimize the unwanted 

events with the nutraceticals. The bioactive may be 

incorporated within an excipient food orco-ingested with 

an excipient food. The application of excipient foods may 

give a new strategy for enhancing the stability, 

efficaciousness of nutraceuticals and others curative active 

substances.
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