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a2 OUR BUREAU, MUMBAI distributors, solution providers, and and Scale for India’s Global Signifi-
' thought leaders—under one roof. cance.”

NDIA’S nutraceutical sector is en- With more than 10,000 trade vis-
- < tering a defining decade, and Vita- itors expected and 200+ exhibitors India® Health-Conscious Consumer

foods India 2026 is poised to cap- showcasing innovations, the event Landscape
’ ture this momentum. Scheduled promises to be a central hub for  The Indian consumer has under-
i / ! from 11-13 February 2026 at the Jio knowledge-sharing, networking, and gone a profound transformation in
Vitafoods India 2026: World Convention Centre, Mumbai, business opportunities. Beyond the recent years. Preventive healthcare
. ) N ° the three-day expo will bring togeth- exhibition floor, the conference pro- is no longer a niche concept—it is
Driving innovation, er the entire value chain—ingredient gram will spotlight the theme “Nu- becoming mainstream. Supplements
partnerships and... suppliers, product manufacturers, traceuticals 2030: Science, Standards, CONTINUED ON p2p>
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' Pellets for
Food & Nutraceutical
"' + Menthol Pellets # Sorbitol Pellets

# Bacillus Coagulans Pellets  » Sugar Spheres

I | PH ARM A ENZYM E # Bacillus Clausi Pellets # Dried Ferrous Sulphate

+ Simethicone Pellets # Folic Acid Pellets
+ Bromelain 600-2400 GDU o Trypsin USP/BP s Pepsin IP » Pancreatin Pellets » Carbonyl Iron,
» Serratiopeptidase IP # Pancreatin USP/IP/BR/EP « Fungal Diastase IP . Mﬁva’(ﬁd r.:haI‘ClOBF Pellets  » Folic Acid Pellets Blend
Clinical validation and o Trypsn Chymolrypsin i {61 * Veg Pancreatin * Papsin IP/USP S
sustainability will define 1
India’s global wellness... IFOOD ENZYME , :
* Fungal Amylase 10000 - 150000 SKB U/g * Acid Protease 20000-500000 HUT/g « Bromelain 600-2400 GDU/g » Dextranase 5000-100000 U/g
W Page No. 14 * Rennet 2000-15000 IMC U/g + Alkaline Protease 5000-500000 u/g * Neutral Cellulase 5000-50000 U/g + Beta Glucanase 5000-100000 BGU/g
Bromelain 600-2400 CDU/g » Neutral Protease 25000-500000 u/g + Pectinase 10000-200000 U/g » Transalutaminase100-2000 U/g
# Lactase 2000-100000 ALU/g » Lipase 10000-200000 FIP U/g # Polygalacturunase 5000-40000 PCU/g » Laccase 2000-50000 U/g
+ Papain 50-1000 TU/mg » Maltogenic Amylase 2000-15000 MAN /g » Xylanase 5000-200000 U/g » Veg Pancreatin
........................... + Bacterial Amylase 2000 - 50000 BAU/g » Alpha Galactosidase 1500-30000GALU/g  » Polygalaturunase 5000-40000 PGU/g » Lysozyme 2000-30000 U/mg
» Phospholipase 2000 - 10000 U/g » Acid Cellulase 10000-200000 CNC U/g + Xylanase 5000-200000 XU/g » Glucose Isomerase 1000-10000 U/gm
1 PROBIOTICS FOR NUTRACEUTICAL & ANIMAL FEED
# Bacillus Clausii 10-150 BN # Lactobacillus Brevis 10-200 BN # Lactobacillus Paracasei 10-400 BN + Streptococcus Thermophilus 10-100 BN
# Bacillus Coagulans 10-200 BN # Lactobacillus Buchneri 10-200 BN » Lactobacillus Plantarum 10-500 BN » Streptococeus Faecium 10-100 BN
« Bacillus Subtills 10-200 BN # Lactobacillus Bulgaricus 10-300 BN » Lactobacillus Pentosus 10-100 BN + Saccharomyces Cerevisiae 5-20 BN
« Bifidobacterium Adolescentis 10-150 BN # Lactobacillus Casei 10-300 BN » Lactobacillus Sakei 10-100 BN + Saccharomyces Boulardii 5-20 BN
# Bifidobacterium Animalis 10-200 BN # Lactobacillus Crispatus 10-100 BN o Lactobacillus Salivarius 10-300 BN
« Bifidobacterium Animalis Lactis 10-150BN  « Lactobacillus Delbruecki 10-150 BN » Lactobacillus Lactis 10-300 BN
» Bifidobacterium Longum 20-200 BN # Lactobacillus Fermentum 10-300 BN » Lactobacillus GG 10-200 BN
. . + Bifidobacterium Infantis 10-150 BN # Lactobacillus Gasseri 10-300 BN » Pediococcus Acidilactic 10-200 BN
Tariff cutand P°||CY » Enterococeus Faecium 10-200 BN » Lactobacilus Johnsonii 10-200 BN » Pediococcus Pentosaceus 10-150 BN
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Novel delivery systems in nutraceuticals:
Enhancing bioavailability and efficacy

DR SANJAY AGRAWAL

UTRACEUTICALS have moved

far beyond the “vitamin bot-

tle” era. Today, they sit at the

intersection of preventive
health, personalized wellness, and
clinically backed supplementation- of-
ten targeting cardiometabolic health,
gut function, cognitive performance,
immunity, and healthy aging. But
there’s a stubborn, very pharma-like
problem standing in the way of many
nutraceutical products delivering re-
al-world outcomes: bioavailability.

Many nutraceutical actives look ex-
cellent on paper (and in marketing
decks), yet underperform in the body
due to low solubility, poor permea-
bility, degradation in the gastrointes-
tinal (Gl) tract, first-pass metabolism,
or instability during storage. In other
words, the ingredient might be “pre-
mium,” but the body treats it like a
guest who never got past the lobby.
This is where novel delivery systems

are changing the game- borrowing
proven drug delivery principles and
adapting them for nutraceutical for-
mats. The goal is simple: protect the
active, improve absorption, control
release, enhance patient experience,
and ultimately improve efficacy.

Why Bioavailability Is the Bottleneck
in Nutraceuticals?
Bioavailability refers to the fraction
of an active ingredient that reaches
systemic circulation in an unchanged
form and is available to exert a bio-
logical effect. Nutraceutical actives
frequently struggle because many are:
m Poorly water-soluble (e.g., cur-
cumin, CoQ10, fat-soluble vitamins
like A, D, E, K)

m  Chemically unstable (e.g., omega-3
fatty acids prone to oxidation; probi-
otics sensitive to moisture and heat)

B Degraded in gastric conditions
(acid-sensitive compounds, some
peptides, certain botanicals)

® Limited by intestinal permeability
(large molecules or those not easi-
ly transported across membranes)

®m Rapidly metabolized (first-pass
metabolism reducing circulating
levels)

Even when absorption occurs, vari-
ability can be high depending on food
intake, microbiome differences, and
individual physiology- making consis-
tent outcomes difficult. Novel deliv-
ery systems aim to reduce these con-
straints and deliver more predictable
performance.

Key Novel Delivery Systems

Transforming Nutraceuticals

1) Lipid-Based Delivery Systems: From

Softgels to Self-Emulsifying Platforms
Lipid-based systems are among the

most widely adopted because they

align well with lipophilic actives. Tra-

Why they matter: Many nutraceu-
ticals fail not because they are inac-
tive- but because they never reach
adequate concentrations in the blood-
stream. Nanoemulsions increase “ef-
fective delivery,” often improving on-
set and consistency.

Applications: Omega-3 delivery with
reduced fishy aftertaste, curcumi-
noids, fat-soluble vitamins, botanical
extracts, and functional beverages
that need clear or stable dispersions.

Bonus: Improved mouthfeel and
consumer acceptability- because no-
body is trying to have a wellness mo-
ment while tasting rancid oil.

3) Liposomes and Phytosomes:
Bio-Inspired Encapsulation
Liposomes are vesicles made of
phospholipid bilayers- similar to cell
membranes- capable of encapsulating
both hydrophilic and lipophilic actives.
Phytosomes are specialized complex-
es where plant actives (often polyphe-

ditional softgels already
leverage oils, but mod-
ern platforms go further
with  self-emulsifying
drug delivery systems
(SEDDS) and self-mi-
croemulsifying systems
(SMEDDS).

How they work:
These systems contain
oils, surfactants, and
co-solvents that spon-
taneously form fine
emulsions in the Gl
tract, producing micro/
nano-sized droplets
that increase surface
area and improve solu-
bilization.

Best suited for: Cur-
cumin, CoQ10, omega-3 concentrates,
carotenoids (lutein/zeaxanthin), CBD
(where legal), fat-soluble vitamins.

Benefits:

B Enhanced dissolution and absorption

® Reduced food effect in some cases

m Potential dose reduction while
maintaining efficacy

m Better consistency across users

2) Nanoemulsions and Microemul-
sions: Smaller Droplets, Bigger Impact
Nanoemulsions (typically 20-200
nm) improve bioavailability by in-
creasing dispersion and facilitating ab-
sorption pathways including lymphat-
ic transport for lipophilic compounds.

nols) are bound to phospholipids to
improve membrane permeability and
absorption.

Best suited for: Vitamin C, glutathi-
one, quercetin, curcumin, resveratrol,
herbal polyphenols.

Benefits:

B Protection from degradation

® Enhanced absorption through
membrane affinity

B Potentially improved cellular up-
take

B Good fit for premium, clinically
positioned products

4) Solid Lipid Nanoparticles (SLNs) and
Nanostructured Lipid Carriers (NLCs)

These systems stabilize lipophilic ac-
tives within a solid lipid matrix. NLCs
improve upon SLNs by incorporating
a blend of solid and liquid lipids, in-
creasing payload capacity and reduc-
ing drug expulsion during storage.

Advantages:

® Improved stability vs. traditional
emulsions

®m Controlled release potential

m Better protection against oxidation
(useful for sensitive actives)

Use cases: CoQ10, curcumin, ome-
ga-3 derivatives, and other lipophilic
antioxidants.

5) Cyclodextrin Complexation:
The Solubility Hack

Cyclodextrins are ring-shaped mol-
ecules that can “host” hydrophobic
compounds in their cavity, improving
aqueous solubility and masking un-
pleasant taste or odor.

Best suited for: Flavors, certain vi-

tamins, polyphenols, and volatile or
poorly soluble actives.
Benefits:
B Improved solubility and dispersion
®  Taste masking and odor reduction
B Better stability in powders, tablets,
and beverages

6) Polymeric Nanoparticles and
Biopolymer Encapsulation

Using polymers (synthetic or natu-
ral), actives can be encapsulated for
protection and controlled release. Bio-
polymers such as alginate, chitosan,
and pectin are particularly relevant for
nutraceuticals due to consumer pref-
erence for “cleaner” materials.
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