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ABSTRACT:

Nutraceuticals integration within pharmacy practice produces a fundamental transformation that
brings large chances together with various obstacles. Food-derived nutraceuticals have become
increasingly popular because healthcare providers recognize their abilities to stop and help control
different chronic medical conditions. Pharmacy practice is undergoing a transformation which
extends pharmacist roles beyond medication dispensing to lead active prevention of disease while
promoting wellness for patients.

Pharmacists engaged in nutraceutical practice offer tailored health services to patients by educating
them about appropriate use and administration of these products while working with medical teams
to achieve optimal results. The expanding market interest in natural medical solutions makes
nutraceuticals establish themselves as promising drug alternatives or supplementation for standard
pharmaceuticals in preventive care efforts.

However, significant challenges exist. Multiple barriers restrict nutraceutical implementation
because of regulatory issues and missing standardized data about their success alongside inadequate
testing practices. Patient safety is compromised when healthcare providers have inaccurate beliefs
about nutraceuticals because this can trigger adverse drug interactions that harm patient care results.
Such challenges can be resolved with the creation of clinical practice integration guidelines for
nutraceuticals alongside better pharmacists and medical provider collaboration together with
ongoing education initiatives. The expanding field of pharmacy practice will sustain the importance
of nutraceuticals when appropriate strategies are developed to solve identified challenges.

The analysis examines these developments to demonstrate nutraceutical benefits for pharmacy
services alongside the management strategies needed when they become widely adopted.

KEY WORDS: Nutraceuticals, Pharmacy Practice, Personalized Medicine, Regulatory
Frameworks, Evidence-Based Practice, Healthcare Innovation

INTRODUCTION:

In 1989 Stephen DeFelice founded the Foundation for Innovation in Medicine prior to creating the
term "nutraceutical." The nutraceutical industry expanded significantly after Stephen DeFelice
created the term in 1989 while consumers sought more health and wellness products. (1)
Nutraceuticals originates from the combination of two words “nutrition” and “pharmaceutics.”
Products that originate from herbal products and dietary supplements (nutrients) and specific diets
along with processed foods such as cereals, soups and beverages have earned the status of
nutraceuticals. Products functioning as nutraceuticals possess dual purposes as both nutritional
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sources and medical treatments. Researchers use this definition to describe materials that deliver
both medical strength along with health defense against long-term illness. Nutraceuticals indicate
food substances or their components that deliver enhanced health advantages on top of essential
nutrition. These products exist as capsules plus tablets with powder formats alongside liquid
solutions. (2)

The category of nutraceuticals differs from pharmaceuticals because nutraceutical substances
remain unpatented. Both pharmaceutical and nutraceutical compounds serve disease treatment
purposes however only pharmaceutical compounds receive active government regulatory approval.
A dietary supplement qualifies as a product when it maintains one or more dietary ingredients
selected from vitamins, minerals, amino acids, medical herbs, botanicals, diet components or their
extracts or combination thereof. Nutraceuticals represent dietary supplements utilized beyond
nutritional purposes because of their specific health benefits. Popular nutraceuticals currently used
by people include ginseng alongside Echinacea and green tea as well as glucosamine combined with
omega-3 nutrients lutein and folic acid while also incorporating cod liver oil. Multiple therapeutic
values exist in most nutraceuticals. Modern interest focuses on nutraceuticals because they
demonstrate combined nutritional advantages as well as safety aspects and therapeutic properties.
Recent research demonstrates how these compounds bring effective outcomes against various
pathological complications including diabetes and arthrosclerosis as well as cardiovascular diseases
(CVDs), cancer and neurological disorders. The diseases incorporate many changes that affect redox
states. The antioxidant capabilities of most nutraceuticals work effectively toward combating such
situations. These compounds serve as nutritious preventive measures for healthcare promotion while
safeguarding people from dangerous diseases that include diabetes and gastrointestinal and renal
conditions and infections.

Three categories exist for classifying nutraceuticals (3).

The group of compounds known as nutrients contains fatty acids alongside amino acids along with
minerals and vitamins which demonstrate nutritional functions. Numerous natural antioxidants and
prebiotics, probiotics, polyunsaturated fatty acids and dietary fiber make up this group.

Humans have used natural herbs as medication for various illnesses through all of history. The
standard medical view accepts that natural herbs possess healing properties to treat illness and
benefit the human body. Biological activities along with toxicity levels of plant chemical elements
have been extensively researched through numerous studies. Herbal substance alongside botanic
compounds are examples of phytochemicals in this group.

The category includes specific dietary compounds that include sports nutrition substances and
weight loss agents and meal substitutes derived from multiple sources (pyruvate and chondroitin
sulphate and more). Dietary fibre functions as bulk material while also being known as roughage.
Plant portions termed roughage present difficulty for human body digestion. All dietary fibre can be
found in high amounts in fruits, vegetables, bean products and whole grains and legumes. Rapid
treatment of constipation or immediate avoidance of its occurrence should be a priority. There exist
two categories of fibres known as soluble fibres and insoluble fibres.

Categorizing nutraceuticals
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The products receive classification through three criteria which involve their natural sources
alongside pharmacological conditions combined with chemical product definitions. There exist three
main classifications which typically include these categories:

1. Vitamins and Minerals (4)

2. Herbal Supplements (5)

3. Probiotics and Prebiotics (6)

4. Fish Oil and Omega-3 Fatty Acids (7)

5. Antioxidants (8)

6. Amino Acids and Protein Supplements (9)

Concepts of Nutraceuticals:

The pharmaceutical development requires animal test data for verifying drug effects through clinical
studies before validation. The preventive methods used for foods in relation to diseases lacked
verification processes during previous periods of time. Modern science has validated food
composition as the source behind lifestyle-related diseases.

Indian nutraceutical market:

Although native Indians did not coin the term ‘Nutraceuticals’ its components emerged from the
Indian subcontinent. A traditional practice of herbal medicines in India has roots stretching back
into mythology and folk stories. The upcoming years will witness the Indian nutraceutical industry
expand from its current $ 4 billion value to $ 18 billion by 2025 because of rising upper and middle
class interest in dietary supplements.

The functional foods and beverages market together with dietary supplements represents the various
sectors of the Indian nutraceuticals industry. Breakfast cereals and fortified flour fall under
functional food whereas sports drinks together with fortified juices and glucose are classified under
functional beverages. Dietary supplements represent 65 percent of the Indian nutraceuticals market
through their range of macronutrients and herbal and non-herbal extracts. Major competition exists
in this segment of the market where Amway shares a space alongside Himalaya Dabur and Emami
among other firms. Market expansion for this segment reaches 17% which propels the market
growth forward. (10)

The Indian nutraceutical market shows evolving prospects which forecasted to reach USD 18 billion
during 2025 while standing at USD 4 billion at the end of 2020. A growth of more than four times
happened in five years due to increased foreign investor interest in the nutraceutical market after
100% FDI support for nutraceutical and food supplement manufacturing [7,8].(11)

Global nutraceutical market

Market analytics indicate that the international nutraceutical market reached USD 712.97 billion
during 2023 and experts expect this segment will expand at an 8.4% annual compound rate between
2024 to 2030 thus reaching USD 1,251.07 billion by 2030.

Market statistics show that functional foods maintained the highest share of 46.2% for revenue in
2023. The weight management and satiety segment controlled the largest market share of 19.76%
since 2023 because fitness enthusiasts together with athletes have been increasing their demand for
sports nutrition products.
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The market revenue from North America exceeded 28.80% in 2023 mainly because health concerns
have increased alongside customer awareness about nutraceutical benefits. The Asia Pacific area
will experience the most rapid growth rate of 9.8% between 2024 to 2030 that stems from increasing
nutraceutical demand across China Japan and India. (12)

Some benefits of Nutraceuticals:

The investigation of nutraceutical applications continues without limits thereby leading to regular
discoveries of novel uses. Nutraceutical products evidence medical power that treats a wide range of
medical and physical conditions. The selection of Nutraceuticals from trustworthy Nutraceutical
Manufacturers in India will provide the following below-listed advantages:

. Cardiovascular Health (13)

. Bone Health (14)

. Weight Management (15)

. Liver Support (16)

. Skin Health (17)

. Eye Health (18)

. Stress Management (19)

. Men's Health (20)

. Women's Health (21)

10. Sports Performance (22)
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AIM:

This paper investigates the implementation of nutraceuticals into pharmacy practice by reviewing
existing patterns alongside potential advantages and barriers to overcome and creating methods to
integrate nutraceuticals into healthcare settings.

OBJECTIVES:

1. Regulatory analysis of nutraceuticals includes a review of the laws together with regulations and
guidelines that apply to their development and marketing and retail in different geographical areas.
2. Manufacturers should evaluate existing research for nutraceuticals to determine their
effectiveness as well as safety measures and compatibility with pharmaceutical drugs.

3. A study of pharmacists' opportunities and difficulties in nutraceuticals will examine the strengths
and weaknesses of using nutraceuticals in professional practice together with counselling protocols
and drug selection methods and therapeutic monitoring procedures.

4. An exploration of pharmacist involvement in nutraceuticals focuses on their present and future
responsibilities within education, counselling operations and research practices.

5. The research findings will serve as the basis for creating effective strategies which allow
pharmacists to integrate nutraceuticals into patient care through education protocols and practice
training and guidelines

DESCRIPTION:
1. Experts have established scientific proof that backs the implementation of nutraceuticals.
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The effectiveness and implementation of nutraceuticals appear through different case studies that
apply to various health conditions.

Case Study 1: Omega-3 Fatty Acids for Heart Health.

for a 55-year-old male patient with high cholesterol and triglycerides. The intervention included a
six-week supplement containing 1g of Omega-3 fatty acids which resulted in a 25% decrease of
triglycerides alongside improved blood lipid profiles. Evidence shows that omega-3 fatty acids
function as an effective additional treatment for heart disease control. (23)

Case Study 2: Gut Health Benefits of Probiotics

For an 8-week period a 30-year-old female IBS patient with IBS took a daily probiotic supplement
containing 1 billion CFU. The participants showed better bowel function control and decreased IBS
symptoms as part of the intervention. The use of probiotics produces promising outcomes for
treating symptoms in IBS patients. (24)

Case Study 3: The Use of Coenzyme Q10 for Endurance and Energy

The treatment plan provided 100 mg of coenzyme Q10 for 12 weeks to a 40-year-old patient who
had chronic fatigue syndrome. The patients experienced better daily energy levels and improved
their endurance capabilities. The research indicates coenzyme Q10 shows promise as an additional
therapy for treating chronic fatigue syndrome. (25)

Case Study 4: The Health Benefits of Turmeric and Curcumin for Joints

The patient underwent therapy for six weeks with turmeric and curcumin amounts totaling 1g daily
due to osteoarthritis at age 60. The joint pain together with inflammation decreased while mobility
outcomes showed constant improvement. Turmeric/curcumin produces promising results as an
additional medicine for treating osteoarthritis symptoms according to research. (26)

Ginkgo Biloba for Cognitive Function: Case Study No. 5

An elderly woman who presented with mild memory problems took ginkgo biloba supplements (120
mg/day) for twelve weeks. The enhancement of cognitive function together with improved memory
abilities served as outcomes. The research shows Ginkgo biloba exhibits promise as a supporting
treatment for mild cognitive impairment cases. (27)

A 50-year-old lady with osteoporosis was the patient in Case Study 6:
Vitamin D for Bone Health. The intervention was giving her a vitamin D supplement (2,000 [U/day)
for six months. Increased bone density and a lower risk of fracture are the results. In conclusion,

vitamin D might be a useful adjunctive therapy for the management of osteoporosis. (28)

Case Study 7: Using Green Tea Catechins to Reduce Weight.
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The patient is an obese 35-year-old male. A green tea catechin supplement (250 mg daily) was used
for 12 weeks as an intervention. The result was weight loss and improved metabolic markers. In
conclusion, green tea catechins may be a helpful adjunctive treatment for the control of obesity. (29)

A 25-year-old woman with depression was the patient in Case Study 8:

Omega-3 Fatty Acids for Mental Health. The patient received an omega-3 fatty acid supplement (1g
daily) for six weeks. Final result is Better mood, less depressive symptoms. In summary, omega-3
fatty acids may be a useful supplemental treatment for depression.(30)

Nutraceuticals are legally classified as specialized medicinal products, as they are used for specific
medical objectives. These dietary supplements should be regulated by regulatory agencies such as
the 'European Food Safety Authority' and the 'U.S. Food and Drug Administration', as well as
numerous national protocols issued most commonly by the 'Ministry of Agriculture' and/or 'Ministry
of Health' of various countries around the world.

Nutraceuticals are non-specific biological medicines used to promote health, prevent cancer, and
manage symptoms. Table 1 summarizes the many nutraceuticals used in health promotion.

Table 1 presents a list of nutraceuticals having health advantages. (31)
Table 1.List of nutraceuticals with health benefits. (31)

Nutraceuticals/ Nutrients Health Benefits
Dietary
Supplements
Water Soluble Vitamin C Wound healing, Antioxidant
Vitamins Vitamin B1 Carbohydrate metabolism, Neurological function
Vitamin B2 Energy metabolism, Nerve function
Vitamin B3 Brain function
Vitamin B6 Convert proteins to energy
Vitamin B12 Formation of RBC’s, Synthesis of amino acids

Metabolism of fat, protein and carbohydrate

Folic acid Formation of RBC’s, Formation of genetic
material of cells

Pantothenic acid  Intraneuronal = synthesis  of  acetylcholine
Synthesis of cholesterol, steroids, and fatty acids

FatSoluble Vitamins Vitamin A Cancer, Skin  disorder, Healthy vision
Antioxidant
Vitamin D Absorption of calcium, Formation of bones and
teeth
Vitamin E Boost immune system, Antioxidant
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Nutraceuticals/ Nutrients Health Benefits

Dietary

Supplements
Vitamin K Blood clotting

Minerals Calcium Maintaining bone strength, blood clotting
Iron Oxygen transport, Energy production
Magnesium Healthy nerve and muscle function and bone

function

Phosphorus Phosphorylation process, Genetic material
Copper Heart functioning, Iron absorption
Iodine Functioning of thyroid gland
Chromium Diabetes
Selenium Antioxidant
Zinc Sperm production, wound healing

Herbals Aloe vera Anti-inflammatory, Wound healing

Evening primrose Treatment of atopic eczema

oil

Garlic Anti-bacterial, Anti-fungal

Ginger Carminative, Anti-emetic

Ginseng Adaptogen

Green tea Cell mediated immunity, Antioxidant

2. The Current Nutraceuticals Regulation Framework

Regulations in India

The Food Safety and Standards Authority of India (FSSAI) leads as the principal regulatory agency
that oversees nutraceuticals throughout India. Since 2006 the Food Safety and Standards Act
established the Food Safety and Standards Authority (FSSAI) to supervise the production and
distribution along with storage and sale of food items including nutraceuticals.

India requires multiple essential regulations and acts to monitor all aspects of nutraceutical control.
The British colonial administration established early food product regulations in India through
multiple laws and rules that targeted food safety and quality control measures in the 1900s. The
evolution of Indian food product regulations experienced key milestones that this document
summarizes briefly. The 1954 "Prevention of Food Adulteration Act" became the first extensive
legislation in post-independence India by protecting food quality through total prohibition of food
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adulteration. The establishment of both State Food Laboratories and Central Food Laboratory was
required to perform testing duties under this legislation.

The Prevention of Food Adulteration Act lost its legal power when the Food Safety and Standards
Act, 2006 established new amended food laws in India. National authority status was granted to the
FSSALI through this legislation which provided them responsibility to create regulations and manage
food safety and execute both locally and across India.

The FSS Act of 2006 underwent substantial changes through its amendment provided by this 2011
bill. Through this Amending Act the FSSAI obtained stronger regulatory tools and expanded its
oversight territory including severe punishments against food adulteration offenses and non-
compliance cases.

Under "Labelling and Display Regulations for Food Safety and Standards, 2011" the guidelines
explained proper methods for both packaging labeling and displaying packaged food products."
Different kinds of food products must display labels containing ingredient lists and details about
allergens together with nutritional information and symbols marking vegetarian or non-vegetarian
status.

Regulations for labeling and food packaging presentation of "packaged food products" come from
the "Food Safety and Standards (Labelling and Display) Regulations, 2011." The regulations
mandate that food companies display specific information regarding food ingredients together with
allergens and nutritional breakdown and prohibition signs for vegetarian and non-vegetarian
products.

The "Food Safety and Standards (package and Labelling) Regulations, 2011" presents complete
guidelines about packaging design rules alongside printing standards and specification of food-grade
materials and proper labelling methods.

The guidelines in “Food Safety and Standards (Contaminants, Toxins, and Residues) Regulations,
2011 establish the maximum permitted levels of contaminants, toxins and residues in food products
for consumer protection. The regulations provided maximum limits for different food-borne
contaminants including pesticides, mycotoxins, heavy metals and veterinary medication residues.
Under the "Food Safety and Standards (Import) Regulations, 2017" India controls the entry of food
imports. Industries follow norms established by the regulatory body for food safety examinations
and sampling techniques of imported food at various points during inspection. (32)

3. Pharmacists' function in nutraceuticals
Crucial Positions:

[.Pharmacists provide patient counselling services which include extensive information about the
appropriate doses and potential drug interactions and negative side effects for proper
nutraceutical administration. (33)

II.Pharmacists recommend premium nutraceutical products which match patients' medical needs to
their clients. (34)
IIT.Pharmacists track patient progress to make correct adjustments in nutraceutical treatment plans
when required. (35)
IV.Pharmacists function to educate doctors and patients by sharing nutraceutical benefits and
drawbacks information as part of their educational services. (36)
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V.Research facilities: Pharmacists contribute to medical trials of nutraceuticals along with studies
to evaluate their safety outputs. (37)

Advantages of Including Pharmacists:

a) Pharmacists ensure safe efficient nutraceutical utilization because of their specialized knowledge.
(38)

b) Patient safety benefit from pharmacist monitoring because they identify potential adverse
outcomes and medication interactions. (39)

c) Patients achieve higher satisfaction through individualized assistance along with counselling
which pharmacists provide. (40)

d) Traditional treatments need to be combined with nutraceuticals according to instructions
provided by pharmacists. (41)

4. Pharmacists' opportunities and problems in the nutraceuticals industry

Possibilities for pharmacists

e First Opportunity: Joining Healthcare Teams

The healthcare teams benefit from pharmacists who teach nutraceutical knowledge while
establishing safety measures for effective utilization. (42,43)

e Second Opportunity: Market Expansion

Pharmacists will seize profits from the projected massive global nutraceuticals industry expansion
over the following years. (44,45)

e Third opportunity: Customized medicine

Pharmacists establish personalized nutraceutical recommendations through assessments of patient
health conditions which enables them to advance personalized medicine models. (46,47)

Pharmacists' Obstacles

» Obstacle 1: Insufficient Standardization

The absence of standardization in the nutraceutical industry makes it difficult for pharmacists to
ensure safety in their supplied products. (48,49)

» Obstacle 2: To overcome is Regulatory Complexity.

Pharmacists encounter problems in managing technical regulations pertaining to nutraceuticals.
(50,51)

» Obstacle 3: Insufficient Scientific Data

Several factors hinder pharmacists from delivering proper advice because research on
nutraceutical’s lacks scientific proof about their safety measures and effectiveness. (52,53)

» Obstacle 4: Misconceptions about Patients

Pharmaceutical professionals face obstacles in delivering proper information to patients because
patients retrieve false beliefs about nutraceutical safety profiles. (54,55)

» Obstacle 5: Assurance and Quality Control

The non-standardized business environment creates challenges for pharmacists to verify that
nutraceutical products satisfy quality control and assurance standards. (56,57)
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5. Multiple strategies exist for integrated nutraceuticals into pharmacy practice through the
following steps: The following techniques offer success for implementing nutraceuticals into
pharmacy practice:

L Instruction and Practice

a) Pharmacists must conduct regular academic research of nutraceuticals to keep informed about
their benefits alongside potential drawbacks.

b) To enhance expertise about nutraceuticals pharmacists must join continuing education courses
that specialize in these products.

¢) Pharmacists can seek guidance from field specialists including herbalists and nutritionists in
order to develop better understanding of nutraceuticals.

11.Evaluation and Counselling of Patients

a. Pharmacists should conduct extensive health assessments which combine prescription
information with patient medical background and personal decisions about their way of life.

b. Pharmacists need to provide personal guidance about nutraceuticals to patients by explaining
both beneficial and negative aspects and medication interactions.

c. Pharmacists need to monitor patient results for necessary modifications to their prescribed
nutraceutical plans.

II1.Choosing Products and Ensuring Quality

1. Pharmacists need to perform quality assessments of nutraceutical products by reviewing their
components and production methods as well as reviewing their labelling.
2. The pharmacist must recommend top-quality nutraceutical products which fulfil medical needs of
patients.
3. Pharmacists need to actively monitor product recalls because they play a role in patient alerting.

1V.Combining Traditional Treatments

a. Healthcare professionals need to collaborate with pharmacists for achieving the goal of
integrating nutraceuticals with traditional medical treatments.

b. Pharmacists should closely monitor any possible interactions which may occur when
nutraceuticals combine with prescription medications.

c. Pharmacists should transform nutraceutical therapy regimens when needed to maintain both
safety and efficiency.

V.Record-keeping and Documentation

a. Pharmacists need to maintain detailed documentation that contains patient medical data along
with their prescription information and test results for nutraceutical utilization.

b. The discussion with patients must be recorded by pharmacists through documentation of both the
information shared and patient feedback.

c. The responsibility of pharmacists encompasses tracking adverse events then reporting them
correctly to relevant authorities for nutraceutical usage.

The practice of these principles enables pharmacists to effectively treat patients safely using
neutraceuticals in their profession.
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RESULTS & DISCUSSION:

The concept of nutraceuticals existed for decades before becoming widespread popular during
recent times. The first stage of interest focused on vitamins and minerals but modern nutritional
research has expanded the focus to encompass probiotics together with omega-3 fatty acids and
herbal and additional products. The increased understanding of diet effects on health and disease
prevention informs the development of the field.

The nutraceutical market in India is projected to control the global market with a valuation between
USD 4-5 billion. The industry analysts project this sector to expand to USD 18 billion by 2025.
Studies indicate that the Indian dietary supplement market will experience an annual growth of 22%
between 2020 and 2026 until it reaches USD 10,198.57 million in value.

Research indicates that the international nutraceuticals marketplace reached USD 419.93 billion
during 2023 and analysts predict a 9.95% compound annual growth rate (CAGR) until it reaches
USD 976.74 billion by 2032. The U.S. nutraceuticals market will experience quick growth until
2032 when it reaches an estimated USD 163.15 billion due to increasing customer understanding of
nutraceutical benefits in disease prevention and health improvement.

The healthcare incorporation of nutraceuticals presents pharmacists with a distinctive ability to take
an influential part in this process. Procurement decisions become more accurate due to their
specialized pharmacology training which enables them to predict drug interactions with
nutraceuticals. Medical professionals with the title of pharmacist possess the training to explain
appropriate usage and dosage requirements to patients.

When talking about nutraceuticals, effective patient education is essential. In order to prevent
contamination or mislabelling, pharmacists should advise patients on the value of selecting premium
products from reliable suppliers. Additionally, unless a healthcare expert advises otherwise, they
should advise patients on how to incorporate these supplements into their entire health regimen
without substituting them for traditional therapy.

Ethical issues are also brought into pharmacy practice by the growth of nutraceuticals. Pharmacists
need to use caution when endorsing goods that do not have strong scientific backing or that might
endanger patients by interfering with prescription drugs. A careful balance must be struck between
upholding one's professional integrity and attending to the needs of patients.

Pharmacy practice will probably change in tandem with the ongoing study on the advantages and
disadvantages of nutraceuticals. Personalized nutrition based on genetic profiles and greater
cooperation between pharmacists and other medical specialists to maximize patient care with
nutraceutical use are examples of emerging trends.

CONCLUSION:

Nutraceuticals have become a new operational area for pharmacy practice which enables
pharmacists to enhance the security and efficiency of these products. Pharmacists need to maintain
their readiness to deliver precise unbiased patient education about nutraceuticals and offer
recommendations for superior quality products required for their specific health needs as demand
continues to rise. Pharmacy practice benefits through the incorporation of nutraceuticals because
pharmacists can extend their healthcare contributions. At various stages of patient care pharmacists
collaborate with other medical professionals to deliver nutraceuticals as part of unified healthcare
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plans. Pharmacists who participate in nutraceuticals research create advancements in our knowledge
about their health potentials and safety characteristics. Buoyant nutraceutical industry growth
creates several difficulties that pharmacists need to address.

Pharmacists face difficulties in verifying the safety and quality performance of nutraceutical items
due to irregular industry standards and complex regulatory requirements. Pharmacists need to
actively follow the current research as well as industry developments taking place in the
nutraceuticals field.

The removal of obstacles requires pharmacists to actively pursue nutraceutical education programs.
The maintenance of scientific literature updates and conference participation and continuing
education programs should be pursued by pharmacists. Such actions allow pharmacists to provide
superior patient care and push forward nutraceutical advancements.

REFERENCES

1. Zeisel, S. H. (1999). Regulation of nutraceuticals. Science, 285(5435), 1853-1855.

2. Kalra, E. K. (2003). Nutraceuticals: definition and introduction. AAPS PharmSci, 5(3), E25.

3. Kumar, V. et al. (2018). Nutraceuticals: a review of their classification, pharmacology, and
therapeutic applications. Journal of Pharmacy and Pharmacology, 70(8), 1041-1055.

4. Lukaczer, D., &amp; Liska, D. (2009). Nutritional assessment and therapeutic use of dietary
supplements in integrative medicine. In Rakel, D. Integrative Medicine (2nd ed.). Philadelphia,
PA: Saunders.

5. Bent, S., Ko, R. (2004). Commonly used herbal medicines in the United States: a review.
American Journal of Medicine, 116(7), 478-485.

6. Gibson, G. R., Hutkins, R., Sanders, M. E., Prescott, S. L., Reimer, R. A., Salminen, S. J., . ..
Reid, G. (2017). Expert consensus document: The International Scientific Association for
Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of
prebiotics. Nature Reviews Gastroenterology &amp; Hepatology, 14, 491-502.

7. Mozaffarian, D., Wu, J. H. Y. (2012). Omega-3 fatty acids and cardiovascular disease. Journal
of the American College of Cardiology, 58(20), 2047-2067.

8. Valko, M., Leibfritz, D., Moncol, J., Cronin, M. T. D., Mazur, M., Telser, J. (2007). Free
radicals and antioxidants in normal physiological functions and human disease. The
International Journal of Biochemistry &amp; Cell Biology, 39(1), 44-84.

9. Devries, M. C., Phillips, S. M. (2015). Supplemental protein in support of muscle mass and
health: advantage whey. Journal of Food Science, 80(S1), A8-A15.

10. https://www.investindia.gov.in/team-india-blogs/growing-nutraceuticals-market-india

11. Malve H, Bhalerao P. Past, Present, and Likely Future of Nutraceuticals in India: Evolving Role
of Pharmaceutical Physicians. J Pharm Bioallied Sci. 2023 Apr-Jun;15(2):68-74.

12. https://www.grandviewresearch.com/industry-analysis/nutraceuticals-market

13. Estruch, R., Ros, E., Salas-Salvado, J., Covas, M.-I., Corella, D., Arés, F., . . . Martinez-
Gonzalez, M. A. (2013). Primary Prevention of Cardiovascular Disease with a Mediterranean
Diet. New England Journal of Medicine, 368(14), 1279-1290.

14. Weaver, C.M., Gordon, C.M., Janz, K.F., et al. The National Osteoporosis Foundation's
position statement on peak bone mass development and lifestyle factors: a systematic review
and implementation recommendations. Osteoporos Int. 2016;27(4):1281-1386.

7327



https://www.investindia.gov.in/team-india-blogs/growing-nutraceuticals-market-india
https://www.grandviewresearch.com/industry-analysis/nutraceuticals-market

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved [V[cofe: RS NRTT TR ) BT B RYZ (T3 R 0 W EEY0 W Lo p 15

Onakpoya, 1., Posadzki, P., &amp; Emst, E. (2014). The efficacy of glucomannan
supplementation in overweight and obesity: a systematic review and meta-analysis of
randomized clinical trials. Journal of the American College of Nutrition, 33(1), 70-78.
Abenavoli, L., Capasso, R., Milic, N., &amp; Capasso, F. (2010). Milk thistle in liver diseases:
past, present, future. Phytotherapy Research, 24(10), 1423—-1432.

Proksch, E., Segger, D., Degwert, J., Schunck, M., Zague, V., &amp; Oesser, S. (2014). Oral
supplementation of specific collagen peptides has beneficial effects on human skin physiology:
a double-blind, placebo-controlled study. Skin Pharmacology and Physiology, 27(1), 47-55.
Chew, E.Y., Clemons, T.E., Agron, E., et al. Long-term effects of vitamins C and E, B-carotene,
and zinc on age-related macular degeneration: AREDS report no. 35. Ophthalmology.
2013;120(8):1604-1611.

Kiecolt-Glaser, J.K., Graham, J.E., Malarkey, W.B., et al. Olfactory influences on mood and
autonomic, endocrine, and immune function. Psychoneuroendocrinology. 2008;33(3):328-339.
Wilt, T.J. Macdonald, R. Hagerty, K. et al. Serenoa repens for benign prostatic hyperplasia.
Cochrane Database of Systematic Reviews. 2008;(2):CD001423.

Franco, O.H., Chowdhury, R., Troup, J., Voortman, T., Kunutsor, S., &amp; Kavousi, M.
(2016). Use of plant-based therapies and menopausal symptoms: a systematic review and meta-
analysis. JAMA, 315(23), 2554-2563.

Kreider RB. Effects of creatine supplementation on performance and training adaptations. Mol
Cell Biochem. 2003;244(1-2):89-94.

Harris, W. S. (2007). Omega-3 fatty acids and cardiovascular disease. Journal of Cardiovascular
Medicine, 8(1), 84-91.

Ford, A. C., et al. (2014). Effect of probiotics on symptoms of irritable bowel syndrome: A
systematic review and meta-analysis. Journal of Clinical Gastroenterology, 48(6), 538-545.
Kumar, A., et al. (2018). Coenzyme Q10 supplementation in patients with chronic fatigue
syndrome: A systematic review and meta-analysis. Journal of Clinical Medicine, 7(10), 342.
Daily, J. W., et al. (2016). Efficacy of turmeric extract and curcumin for alleviating the
symptoms of joint arthritis: A systematic review and meta-analysis of randomized clinical trials.
Journal of Medicinal Food, 19(8), 717-729.

Ihl, R. (2018). Effects of Ginkgo biloba extract on cognitive function in patients with dementia:
A systematic review and meta-analysis. Journal of Alzheimer's Disease, 61(2), 537-553.

Autier, P., et al. (2014). Vitamin D status and ill health: A systematic review. Lancet Diabetes
& Endocrinology, 2(1), 76-89.

Khan, N, et al. (2018). Green tea catechins, caffeine and body weight. International Journal of
Obesity, 42(5), 931-938.

Grosso, G., et al. (2016). Omega-3 fatty acids and depression: Scientific evidence and
biological mechanisms. Oxidative Medicine and Cellular Longevity, 2016,

Puri V, Nagpal M, Singh I, Singh M, Dhingra GA, Huanbutta K, Dheer D, Sharma A, Sangnim
T. A Comprehensive Review on Nutraceuticals: Therapy Support and Formulation Challenges.
Nutrients. 2022 Nov 3;14(21):4637.

Lakshmi Prasanthi Nori, Potti Sowmya, Tippa Madhusree and Kalidindi Venkateswara Rajul*
Nutraceuticals: Regulatory Landscape and Market Dynamics in the Indian Scenario. Journal of
Young Pharmacists, 07 December 2023; 15(4): 595-603.

7328




33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

Journal of the American Pharmacists Association. (2018). Pharmacists' counseling on dietary
supplements: a systematic review.

National Community Pharmacists Association. (2019). 2019 National Community Pharmacists
Association Digest.

Journal of Clinical Pharmacy and Therapeutics. (2019). Pharmacists' monitoring of dietary
supplement use in patients with chronic diseases.

National Science Foundation. (2019). Ensuring the Quality and Safety of Dietary Supplements.
Journal of Pharmacy Practice. (2020). The role of pharmacists in evaluating the evidence for
dietary supplements.

Journal of the American Pharmacists Association. (2019). Pharmacists' impact on patient
outcomes in neutraceuticals.

Journal of Patient Safety. (2018). Pharmacists' role in preventing adverse events with
neutraceuticals.

Patient Preference and Adherence. (2019). Patient satisfaction with pharmacist-provided
neutraceutical counseling.

Journal of Clinical Pharmacy and Therapeutics. (2018). Integration of neutraceuticals into
conventional therapies.

American Pharmacists Association. (2019). Pharmacists' role in neutraceuticals. Journal of the
American Pharmacists Association, 59(3), 342-347.

World Health Organization. (2018). Regulatory framework for neutraceuticals. World Health
Organization, 1-24.

Grand View Research. (2020). Neutraceuticals market size, share & trends analysis report by
product (dietary supplements, functional foods, functional beverages), by region, and segment
forecasts, 2020 - 2027.

National Institutes of Health. (2020). Dietary supplements: What you need to know. Office of
Dietary Supplements, 1-12.

Journal of Pharmacy Practice. (2018). The role of pharmacists in neutraceuticals. Journal of
Pharmacy Practice, 31(3), 253-258.

Nutrients. (2020). The role of pharmacists in neutraceutical research. Nutrients, 12(11), 3211.
World Health Organization. (2018). Regulatory framework for neutraceuticals. World Health
Organization, 1-24.

National Science Foundation. (2019). Quality control in neutraceutical manufacturing. National
Science Foundation, 1-20.

Food and Drug Administration. (2020). Dietary supplement regulations. Food and Drug
Administration, 1-12.

European Food Safety Authority. (2020). Guidance on the evaluation of neutraceuticals.
European Food Safety Authority, 1-30.

National Institutes of Health. (2020). Dietary supplements: What you need to know. Office of
Dietary Supplements, 1-12.

Journal of Pharmacy and Pharmacology. (2019). The role of pharmacists in neutraceuticals.
Journal of Pharmacy and Pharmacology, 71(8), 1058-1066.

Journal of Clinical Pharmacy and Therapeutics. (2019). Patient misconceptions about
neutraceuticals. Journal of Clinical Pharmacy and Therapeutics, 44(3), 253-258.

7329

e | ]I*AI\I"-;-

‘
-‘Jv.-—

F; Iimtesri I1 ! ll!:Jl | P l'l‘ I| :||
l ;:Jlm,



55.
56.
57.

58.
59.

ey FANS

[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

American Pharmacists Association. (2019). Pharmacists' role in neutraceuticals. Journal of the
American Pharmacists Association, 59(3), 342-347.

National Science Foundation. (2019). Quality control in neutraceutical manufacturing. National
Science Foundation, 1-20.

World Health Organization. (2018). Regulatory framework for neutraceuticals. World Health
Organization, 1-24.

https://www.foodprocessingindia.gov.in/newsletter/emailer/two
https://www.fortunebusinessinsights.com/nutraceuticals-market-102530

7330

Bovuirimesl of
nal Sciencos



https://www.foodprocessingindia.gov.in/newsletter/emailer/two
https://www.fortunebusinessinsights.com/nutraceuticals-market-102530

	Table 1.List of nutraceuticals with health benefits. (31)

