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 Chronic diseases  
Expensive high tech. 

Disease treatment approach 

 
 

? 
 Alternatives 

 
  

Health foods 

Food Medicine 

Function Foods  

Dietary 

supplements 

Designer food 

Herbal products 

Processed foods 

 

CAN NUTRACEUTICALS REPLACE MODERN DRUGS ? 

 
  

• Beneficial products  
• Health promoting, disease 

preventing 

1. Increase the health value of our 
diet.  

2. Facilitate for live longer. 
3. Postpone particular medical 

conditions. 
4. Psychological benefit. 
5. Natural than traditional 

medicine with minimum 
unpleasant side- effects. 

6. Food for populations with 
special needs (e.g. nutrient-
dense foods for the elderly).  
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DESTINATION  

Hippocrates, c. 500 BC Mahabhaishajya (Super 

medicine). 
Ref.Kasyapa samhita.Khi 

100 BCE and 200 CE 
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DIETARY  
SUPPLEMENT 

Topical Application Food Intended use - 
Medicine 

Affect structure or 
function of body  supplement 

the diet 

Nutraceutical, 
Dietary supplements Cosmaceutical Pharmaceutical  

Intended use? 

Categories of 
product   

 Regulated  
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I. Food or Health Supplements 
II. Nutraceuticals 

III. Foods for Special Dietary Uses  (FSDU) Other than infants 

and those intended to be taken under medical advice 

IV. Foods for special Medical Purposes (FSMP) 

V. Foods with added Probiotic ingredients 

VI. Foods with added Prebiotic ingredients 

VII.Specialty Foods containing plant/botanical ingredients 

with known history of  Safe use in India 

VIII.Novel foods 

FSSAI- Categories of  Products for Regulatory 
Approvals 
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 Ayu-ceuticals   
 Herba-ceuticals   
 Nutra-ceuticals  
 Pharmaceuticals 

‘?’ MARKETING / CLAIMER / COMPLAINCE    

 Who  Certify  
 How Validate  
 ? Safety Concern  
 Market Vigilance  

Burning ‘?’ 

The Doughnut Corporation sought endorsement from the Nutrition 
Division of the War Food Administration for its Vitamin Doughnuts 
campaign .National Archives,  
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2/18 Regulatory Status : (Mention the countries where the product is permitted for 
direct or indirect human consumption as food. If so, provide the level and purpose of 
consumption by the consumers with the relevant regulations along with the documentary 
evidence.)  

2/20 Safety Information (Documents on risk assessment or toxicity studies)  
(a) The information shall be based on safety or risk assessment review from published studies 
and safety studies conducted on the ingredient and food product by the applicant  
(b) Provide evidence to demonstrate that the proposed product or the ingredient will not 
adversely affect any specific population groups that is pregnant women, lactating mothers, 
children, elderly or any other vulnerable group  

FORM – I  (See sub-regulation (1) of regulation 4)  
(Application for approval of non-specified food and food ingredient)  

REGD. NO. D. L.-33004/99,    F. No. 12/PA Regulation/Dir (PA)/FSSAI-2016 /2017 
FSSAI (Nutra) Regulations, 2022]- Letter 29th march 2022; Effective from 1st April 2022 
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3. Additional specific information: … 
(a) Novel food or novel food Ingredients or food processed with the use of novel 

technology:-  
3 a 1.The target group for the said proposed food, if any 
3.a.4. Safety Information (Documents on risk assessment or toxicity studies to be 
attached) 
(a) Information on human studies including dietary exposure, nutritional impact and 
potential impact on the consumer if any 
(b) Toxicological studies including results of Ame’s tests to test mutagenecity, 
chromosomal aberration tests, studies for reproductive toxicity, prenatal developmental 
toxicity studies 
(c) Allergenicity (published or unpublished reports of allergenicity or other adverse effects 
in humans associated with the food consumption; may include reports prepared by World 
Health Organisation or by other national or international agencies responsible for food 
safety or public health ) 

 
 

 
3.a.5. History of consumption of food product/food ingredient, (attach supporting 
documents) 
(a) Geographical area of use (with established history of safe use in at least two countries, 
with well-established regulatory status) 
(b) Quantity of consumption 
(c) Duration of consumption (in years) 

FORM – I  (See sub-regulation (1) of regulation 4)….  
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Water - 6000 g    Dioxin - 0.00006 g 

Cobra venom - 0.0115 g 

Strychnine - 0.12 g 

Alcohol - 600 g 

Morphine - 0.1 g 

Increasing Dose 

Toxicology 101 
“All things are toxic, it is only a matter of dose” 

Paracelsus, c. 1530 
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INDIAN NUTRACEUTICAL MARKET SCENARIO  

DINESH, NIN-ICMR 
 

11/23 



DINESH, NIN-ICMR 
 

12/23 

Case Studies –ICMR-NIN   

Arjuna Ksheer pak 

 Poor Antioxidant in-vitro 
 Strong anti inflammatory 
 Nivedita Dube, & Dinesh Kumar  
   Journal of Traditional and 
Complementary Medicine xxx (2016) 1-7 

Water extract 

 Potential anti-inflammatory 
  immune modulator 
 Anita Singh, Vandana Singh, Dinesh 
Kumar J Ayurveda Integr Med 
. 2022 .13(1):100537. 

ED-50, ???   safety dose 

Cocculus hirsutus  



Poly Herbal Formulation for Pre-biotic potential &  Immunomodulator 
 

Source:  
Narendra , Hemlatha, Dinesh  
 American Journal of Biochemistry 

and Molecular Biology 1-11-2012  
 Trends in Medical Research, 6 (1): 

23-31-2011 
 

Zingiber officinale 

Piper nigrum 

Ocimum sanctum 

Case Studies… ICMR-NIN   

CODED  HERBO MINERAL       MONOGRAGH  

Immunomodulator 
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Food and drug –Regulatory walls  
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Investigations for Safety  Profile 

Brief Test Details    
1. Compositional analysis

Compositional analysis of key components in transgenic Test material 
which are present in edible part.

Compositional analysis of key 
component 

2. Allergencity studies

Bioinformatic analysis of recombinant proteins expressed in transgenic 
Test material to assess potential allergenic-cross-reactivity to known 
allergens.

Bioinformatics Analysis of 
proteins 

Assessment of Allergenicity of Recombinant Proteins Expressed in 
Transgenic Test material by in vitro Pepsin Digestibility Assay in 
Stimulated Gastric Fluid.

Pepsin Digestibility Assay 

Assessment of Allergenicity of Recombinant Proteins Expressed in 
Transgenic Test material by Thermal Stability Assay in vitro

Thermal Stability 

F 

Transgenic – in case of recombinant protein 
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Investigations for Safety  Profile 
Contd…  

ParametersDuration Study Details

 Cage side Observation (Daily)
 Recording of body weights (Twice a week)
 Physical Examination (Twice a week) 
 Neurological Examination (Twice a week)
 Lethality (Daily)

14 -D
Post Exposure Pure 

Protein  

Acute 
Toxicity 
Study

single / multiple exposures within
24 hours (MTD)

 Cage side observation (Daily), 
 Physical Examination (Twice a week) Recording of body 

weights (Twice a week)
 Recording of Feed intake (Daily)
 Neurological Examination (Twice a week)
 Urine analysis qualitative (Before & after exposure to the 

test material) 
 Biochemistry, Hematology, Necropsy and Histopathology of 

vital organs (End of the   euthanization)

90- D

Sub-Chronic study
of test material for 

comparison of transgenic 
to their non–transgenic 

counterparts. 
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RAT’S AGE VERSUS HUMAN’S AGE: WHAT IS THE RELATIONSHIP? 
 

Species preferred  

= 1 human year

13.8 rat daysTotal lifespan:
42.4 rat daysNursing Period:
4.3 rat daysPrepubescent Period:

10.5 rat daysAdolescent Period:
11.8 rat daysAdult Phase:
17.1 rat daysAged Phase:
16.7 rat daysAverage:

Source: ABCD Arq Bras Cir Dig Review Article 2012;25(1): 
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?  Preclinical predictors of Clinical Safety 
OR  

Opportunities For Improvement 
 

150-COMPOUNDS DATA PREDICTS 
  

RODENT TOXICOLOGY – 43%- HUMAN TOXICITIES 
NON-RODENT TOXICOLOGY – 63%- HUMAN TOXICITIES 
TOGETHER – 71%- HUMAN TOXICITIES

Source: CPT, 2007, 82, 211-214 
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FREQUENTLY ASKED ????? & CRO /FBO  
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FREQUENTLY ASKED ????? & CRO /FBO  Cont….  
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ALSO….   

9 Reasons why An Apple a Day Really Keeps the Doctor away ? 

MYTH  BUSTED  

Five  Apples a day 
 brings Dentist closer ? 

Eating regularly 4 times damages 2mm surface enamel of teeth   

TODAY & ????   

Regulatory science under appreciated but has to be implemented.. 



THREE PILLARS OF IDEAL NUTRACEUTICALS AND THEIR RATIONAL USE 

QUALITY 

EFFICACY SAFETY 

AVAILABILITY 

ACCESSABILITY 

History of use  

APPROPRIATE  
USE OF            

NUTRACEUTICAL 

To achieve a through understanding, collaborative studies are required, combining 
expertise in food chemistry, Pharmacologist,  Biochemistry, Plant Physiology, 
Nutrition, Medicine, Engineering, CRO/FBO etc.,  23/23 DINESH, NIN-ICMR 

 



Food medicine  
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Way Forward…..  
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THE UNBEATABLES 

ECONOMICAL, FRESH, TASTY, 
BETTER ABSORBED AND RETAINED. 
AVAILABLE IN NATURAL FORM AND 
RICH IN FIBER.  
 

EXPENSIVE, SYNTHETIC, HAZARDOUS 
IF TAKEN IMPROPERLY / IN EXCESS 
PRODUCE UNWANTED SIDE EFFECTS. 
 

Concept (1994); Dinesh Kumar &Kamla Krisnaswamy 

THANK YOU 


