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Editor's
wWord

Welcome to the No.19 November/December
edition of B2B Nutramedic&Cosmetics.

As the year draws to a close, we turn our
focus to innovation, partnerships, and for-
ward-looking trends shaping 2026. This is-
sue spotlights SupplySide Global 2025,
where expanded expo halls and future-fo-
cused education will once again bring the
: h nutraceutical, functional food, and cosmet-
icsindustries together under one global stage of innovation.

We are also excited to showcase Valeovita, Fraktal, Fine Foods,
and Sabinsa's Cirpusins™ - each setting new benchmarks in for-
mulation excellence, functional performance, and the science
behind better health and beauty solutions.

From Lallemand Health Solutions’ Iatest biotic innovations
to Kemin's upgraded portfolio and ProBiotix Health's ground-
breaking probiotic menopause solutions, we continue to high-
light companies driving evidence-based progress. Industry lead-
ersincluding Prinova and GC Rieber VivoMega share their latest
milestones, while our science feature explores the interactions
between GLP-13and gut microbiota in metabolic disorders.

This edition also covers the challenges faced by small-scale
cosmetic producers, and Symrise’s new Neo Heliopan® Fusion
- 3 ready-to-use UV filter blend enabling efficient SPF 50+ for-
mulations.

As we move into 2026, B2B Nutramedic&Cosmetics remains
committed to connecting science, sustainability, and innovation
across global nutraceutical and cosmetic industries.

Thank you for your continued trust and partnership.

Best regards, (7

N I
e

Daria Suri¢,
EDITOR-IN-CHIEF

Bimonthly digital magazine for industry professionals
in health, nutrition and cosmetics sector

Ingredients and raw materials / Contract manufacturing
Equipment & Packaging / Services / Industry events

www.nmc-magazine.com
info@nmc-magazine.com

Publisher: Darmell Ltd.
Cvjetna cesta 11,10000 Zagreb, Croatia
Mob: +385916812 444
darmell@protonmail.com
www.dar-mell.com

Supported by inPharma" www.inpharma.hr

The publisher does not assume responsibility for the opinions and data
that the authors present in the magazine, as well as for the data and
materials provided by companies for publication in texts and
advertisements. It is not allowed to reuse any part of the content with-
out the prior consent of the publisher.
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Beyond Milligrams: Why
Bioavailability Defines Efficacy
in Cardiovascular, Cognitive.
and Inflammatory Health

The mixed outcomes seen in trials of omega-3 Fatty acids, curcumin, polyphenols, and
vitamin D underscore the limitations of milligram-based dosing alone. In contrast,
progress in advanced delivery systems, formulation science, and personalized medicine
demonstrates that improving bioavailability is key to consistent therapeutic results.

AUTHORS:
Riya Jayapal Roja,
Senior Pharmacist &
Dr Disha Trivedi,
PhD in Molecular
Genetics and
Biotechnology,

MVS Pharma GmbH

Introduction

Traditionally, the pharmaceutical and nutraceuti-
cal industries have equated efficacy with dosage,
operating under the assumption that higher milli-
gram amounts produce stronger clinical effects.

While this straightforward model has facilitated
product development and prescribing practices, it
fails to account for a key pharmacological principle:
bioavailability is often a more decisive factor in the-
rapeutic effectiveness than the sheer quantity ad-
ministered. The benefits of a compound - whether
aimed at improving cardiovascular health, support-
ing cognitive function, or reducing inflammation -
depend on how much of the active ingredient is ab-
sorbed, survives metabolic processes, enters syste-
mic circulation, and reaches the intended site of ac-
tion in a biologically active form.

As scientific understanding of pharmacokinetics
deepens, the conversation around efficacy is shift-
ing.Increasingly, researchers and healthcare profes-

sionals are focusing on absorption efficiency, meta-
bolic transformation, and targeted delivery rather
than relying solely on dose-based metrics. This
evolving perspective highlights the importance of
formulating interventions that prioritize bioavail-
ability as a core determinant of clinical impact.

In pharmacology, therapeutic efficacy is not de-
termined solely by the amount of a compound con-
sumed, but by its ADME profile - absorption, distri-
bution, metabolism, and excretion. If a compound is
poorly absorbed, rapidly metabolized, or inefficient-
ly distributed, it is unlikely to reach therapeutic con-
centrations at the target site, regardless of the dose
administered. This challenge is well illustrated by
compounds such as curcumin, omega-3 fatty acids,
and various nootropic agents. Despite encouraging
preclinical findings, numerous clinical trials have
failed to demonstrate efficacy due to formulations
that did not adequately address bioavailability. Such
outcomes underscore the inseparability of pharma-
cokinetics and therapeutic performance.
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Bioavailability in cardiovascular health

Omega-3 fatty acids, most notably eicosapentae-
noic acid (EPA) and docosahexaenoic acid (DHA), are
widely recognized for their cardioprotective roles.
They help lower triglyceride concentrations, stabi-
lize cardiac cell membranes, reduce platelet aggre-
gation, and give rise to specialized pro-resolving
mediators (SPMs) such as resolvins and protectins
that actively modulate vascular inflammation. How-
ever, the true clinical benefit of omega-3 supple-
mentation cannot be gauged by milligram dosage
alone. Bioavailability is the decisive factor in deter-
mining efficacy.

« Formulation: Ethyl ester omega-3s demonstrate
lower absorption compared to re-esterified tri-
glyceride or phospholipid-bound forms. As a re-
sult, two products both Iabelled “1000 mg fish oil”
may lead to very different plasma EPA/DHA con-
centrations.

- Absorption context: Because omega-3s are fat-
soluble, their uptake is significantly enhanced
when taken with dietary fats. In contrast, con-
sumption on an empty stomach reduces absorp-
tion, limiting their therapeutic value despite equi-
valent doses.

« Metabolic transformation: The cardiovascular be-
nefits of omega-3s rely heavily on their enzymat-
ic conversion into SPMs. Without adequate syste-
mic availability, these downstream anti-inflamma-
tory and lipid-regulating effects remain muted.

In cardiovascular care, efficacy is therefore not
defined by capsule size or label claims, but by the
proportion of EPA and DHA that successfully enter
circulation in an active form and reach vascular tar-
gets. For clinicians, this underscores the importance
of selecting formulations and strategies that opti-
mize absorption and metabolic utilization, rather
than focusing solely on nominal dosage.

The concept of bioavailability in cognitive health

Omega-3 fatty acids - most notably docosahexae-
noic acid (DHA) - are indispensable for preserving
cognitive performance. DHA serves as a fundamen-
tal structural element of neuronal membranes, whe-
re it enhances membrane fluidity, supports synaptic
plasticity, and regulates neurotransmitter function.
It also contributes to neurogenesis and helps miti-
gate oxidative stress within the brain. Eicosapentae-
noic acid (EPA), although less concentrated in neural
tissue, provides complementary benefits through
its anti-inflammatory effects and influence on
mood regulation.

Despite these well-established roles, the cogni-
tive impact of omega-3 supplementation cannot be
assessed solely by the number of milligrams con-
sumed. Bioavailability ultimately determines wheth-
er these fatty acids reach the brain in physiological-
ly meaningful amounts.

- Gastrointestinal absorption - Compounds must
withstand digestive processes and be effectively
absorbed through the intestinal lining into the
bloodstream.

« Metabolic transformation - Following absorpti-
on, many substances undergo first-pass metabo-
lism in the liver, which can either enhance their bi-
ological activity or diminish it.

FIGURE1 Omega-3 bioavailability and

cardiovascular efficacy
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» Systemic distribution and transport - Once in
circulation, compounds must remain stable, ex-
hibit adequate solubility, and be efficiently trans-
ported to target tissues.

» Passage across the blood-brain barrier (BBB) -
Only molecules with specific properties - such as
lipid solubility, low molecular weight, or compati-
bility with active transport mechanisms - can cross
the BBB and access brain tissue.

 Cellular uptake and Functional integration - Wit-
hin the brain, compounds must be taken up by
neurons, glial cells, or endothelial cells to influ-
ence neurotransmitter activity, oxidative balance,
or the structural integrity of neural networks.

Examples

» Curcumin: Despite gram-level doses, plasma con-
centrations remain low, and CNS penetration is
minimal. Bioavailability-enhanced Fformulations
(liposomal curcumin, curcumin + piperine) demon-
strate improved effects on cognition.

+ Flavonoids (blueberry, green tea): Their cogni-
tive benefits rely on metabolites that cross the
BBB and modulate neuronal signalling and cere-
bral blood flow.

+ Omega-3 DHA: Critical for neuronal membrane
Fluidity, yet bioavailability depends on dietary
context and enzymatic conversion.

Bioavailability in inflammatory health

Inflammation is a central driver of cardiovascular
disease, neurodegeneration, autoimmune disorders,
and metabolic dysfunction.

Many bioactive compounds with proven anti-in-
flammatory potential - such as polyphenols, ome-
ga-3 fatty acids, vitamin D, and curcumin - have
shown inconsistent results in clinical trials. A key
reason is that dosage expressed only in milligrams
overlooks the critical role of absorption and system-
ic availability.

Examples

» Curcuminand inflammatory mediators: Conven-
tional curcumin exhibits poor systemic absorp-
tion, which restricts its capacity to influence NF-
KB signaling and cytokine activity. Bioavailabili-
ty-enhanced formulations, however, demonstrate
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TABLE1 Beyond miligram

Cardiovascular health

Omega-3 forms, statins, PCSK9 inhibitors
Efficacy depends on systemic delivery

hy bioavilability defines efficacy

Cognitive health

DHA & EPA must cross the Blood-Brain Barrier
Formulation impacts neuronal uptake

Inflammatory health

Curcumin, Vitamin D, Omega-3
Require enhanced absorption for cytokine modulation

Core message

Miligrams # EFfficacy
Bioavailability = Clinical Impact

significant reductions in biomarkers such as CRP
and IL-6.

« Vitamin D: As a fat-soluble vitamin, its immuno-
modulatory efficacy relies on efficient lipid trans-
port and enzymatic conversion to active forms.

« Omega-3 Fatty acids: Their anti-inflammatory ef-
fects, mediated through specialized pro-resolving
mediators like resolvins and protectins, are deter-
mined not by sheer intake but by the extent to
which these metabolites are bioavailable.

Omega-3 fatty acids, especially EPA and DHA, are
key modulators of inflammatory pathways. They act
as precursors to specialized pro-resolving media-
tors (SPMs) - including resolvins, protectins, and ma-
resins - that actively resolve inflammation and facil-
itate tissue healing. Through the suppression of
pro-inflammatory cytokines such as IL-6 and TNF-a,
and by influencing immune cell activity, omega-3s
help mitigate the chronic, low-grade inflammation
that drives cardiovascular disease, neurodegenera-
tion, autoimmune conditions, and metabolic disor-
ders.

Professional perspective: clinical and
formulation considerations

For experts in the pharmaceutical and medical
fields, moving from a milligram-focused approach
to a bioavailability-centred framework carries sig-
nificant implications:

+ Clinical trial design: Many unsuccessful trials are
not failures of the compound itself, but of inade-
quate formulation. Greater emphasis on pharma-
cokinetic assessment and the integration of ad-
vanced delivery technologies is essential to im-
prove outcomes.

+ Personalized medicine: Variability in absorption -
driven by factors such as gut microbiota compositi-
on, liver enzyme activity, and genetic differences -
underscores the need for patient-specific dosing
strategies rather than a one-size-Ffits-all model.

- Formulation innovation: The use of nanocarriers,
micelles, and lipid-based systems should be view-
ed as scientifically valid methods to enhance deli-
very and bioavailability, not as mere marketing tools.

- Regulatory landscape: Regulatory bodies are
placing increasing weight on pharmacokinetic evi-
dence to substantiate therapeutic claims. Demon-
strating systemic exposure and biological activity,

rather than listing nominal doses, is becoming the
standard for both pharmaceuticals and premium
nutraceuticals.

Conclusion

The effectiveness of nutrients and bioactive com-
pounds in cardiovascular, cognitive, and inflamma-
tory health extends far beyond the milligram values
listed on labels. True clinical benefit depends on bio-
availability - the extent to which these compounds
are absorbed, metabolized, and delivered to target
tissues in concentrations sufficient to exert biologi-
cal effects.

The mixed outcomes seenin trials of omega-3 fat-
ty acids, curcumin, polyphenols, and vitamin D un-
derscore the limitations of milligram-based dosing
alone. In contrast, progress in advanced delivery
systems, formulation science, and personalized
medicine demonstrates that improving bioavailabil-
ity is key to consistent therapeutic results.

For healthcare and pharmaceutical professionals,
this requires shifting the focus from dosage to func-
tional delivery and tissue-level activity. Future re-
search and clinical practice must emphasize opti-
mized formulations, validated biomarkers, and indi-
vidualized strategies. Only by moving beyond milli-
grams can we fully realize the potential of these
compounds in protecting the heart, enhancing cog-
nition, and regulating inflammation.

PHARMA GmbH

MVS Pharma GmbH - advancing supplement
science through purity, innovation, and trans-
parency.

As 3 German innovator in pharmaceuticals and
advanced nutritional science, the company
combines medical expertise with uncompro-
mising quality to deliver supplements that are
clean, effective, and truly reliable.

info@mvs-pharma.com
https://mvs-pharma.com/




YOUR NATURAL AND SAFE
PATHWAY TO WEIGHT LOSS

Natural, Time-Tested, Proven by Science

As a standardized extract of the Cyperus rotundus rhizomes, Cirpusins® leans on nature to
enhance the body's fat burning mechanisms. Its potency has been observed throughout

time and across the world.

Recent studies carried out by Sabinsa have proven the safety of Cirpusins® while highlighting
its ability to induce a significant decrease in body weight, BMI, waist circumference and lipid
profiles. Thisopens up a host of opportunities in weight management applications.

With Cirpusins®, answer consumerdemand for proven, natural and safe products tackling
obesity, boosting fat burning for athletes, or helping the weight-conscious to stay trim.

SABIN®SA

These statements have not been evaluated by the EFSA. This product is not intended to diagnose, treat, cure, mitigate or prevent any disease.

+49 6103 27011 N www.sabinsa.eu

info@sabinsa.eu WWW.Cirpusins.com

Monzastrasse 4,
63225 Langen,
Germany
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An Overwew Of ObeS|ty and Overwelght Rates

Obesity is now recognized as a global epidemic, and
a quick look at the rates of overweight and obesity
makes it very clear. Indeed, the worldwide
prevalence of obesity nearly tripled between 1975
and 2016, and it is estimated that by 2030 over 1
billion people globally will be living with obesity (1).
Being overweight poses intrinsic, serious risks and
health impairments (2), driving many to fight for a
healthy weight or to avoid putting on fat.

From Ancient Wisdom to

Consequently, consumers are turning to products to
assist them in their weight management journey (3).

These products can prove to be very powerful allies,
actively enabling weight loss while making diet and
lifestyle changes easier to adopt. But then, while
conceiving such products, two criteria should be
absolutely paramount: their potency, and maybe
even more importantly, their safety and ability to
improve overall health without any compromises.

Reliable Science

This is what sets Cirpusins® apart. Because it consists of a
standardized extract of the roots Cyperus rotundus
rhizomes, it actually utilizes a knowledge known for
millennia, whose safety and potency have been observed
and tested across ages and civilizations all over the world. It
was employed, for example, in traditional Chinese
medicine as well as in the Indian ayurvedic system, but also
by the ancient Greek and Arabs of the Levant, as far back as
100 CE.

Drawing from these insights, the main components
responsible for the powerful health benefits of this plant
have been identified. This is how thousands of years of
literature and consumption of Cyperus rotundus have been

condensed in one very potent and safe product for weight
management: Cirpusins®, which encompasses the benefits
of the three pharmacologically active molecules and is
scientifically evaluated for its anti-obesity potentials in vitro
andinvivo (4).

As an herbal extract, Cirpusins® is not only rooted in nature
but also supported by multiple clinical and safety studies.
This enables Cirpusins® to benefit from a strong
documentation for its antiadipogenic potential, helping
product formulators to appeal to consumers looking
for proven, safe natural products.




Proven Benefits for Breaking Down Fat and

Biochemistry Regulation

Cirpusins® is a standardized extract containing 6-8 %
stilbenes, in the form of Scirpusin A, Scirpusin B and
Piceatannol (5). These molecules originally have
antimicrobial properties for the plant, protecting it from
fungal infection and toxins. However, they have much
broader biological applications, and naturally occurring
stilbenes such as those concentrated in Cirpusins® delivers
multi-functional effects.

This enables Cirpusins® to not only target one specific
aspect of weight gain and adipocytic biochemistry but to
encompass multiple processes, allowing for a more holistic,
complete and fruitful approach:

1. Boosting adipocyte browning. Contrary to white
adipose tissues which are responsible for energy
storage, brown adipose tissues are more prone to

lipolysis (breaking down) and therefore contribute to
fatloss (6).

2. Lipid profile normalization. Under a high-fat diet,
Cirpusins® has been proven to bring the levels of total
cholesterol, lipoproteins, and triglycerides back to
values very close to those of a normal diet.

3. Biochemistry normalization. Similarly, Cirpusins®
normalizes liver enzymes, blood glucose levels and
uric acid levels without any adverse effects.

Overall, taking two 525 mg capsules per day of Cirpusins®
shows in clinical studies a significant decrease in body
weight, BMI, waist circumference and lipid profiles, with no
serious adverse effects or safety concerns.

Rewiring Fat Gain: The Preventive Game Changer

Furthermore, this multifunctional effect serves another
purpose : going beyond weight loss and making putting on
fat more difficult. This is why Cirpusin® also appeals not only
to overweight and obese people, but also to sportspeople
as well as individuals conscious of their weight looking for

weight management products. Because of it has been

shown to inhibit adipogenesis in vitro, it has a preventive

and protective effect, making achieving long-term weight
goals more doable.

You can learn more about Cirpusins® by visiting its website:
https://cirpusins.com/. You can also download the white
paper “Cirpusins® — A Potent Herbal Formulation for
Weight Management” here: https://cirpusins.com/
newsroom/whitepapers/cirpusins-a-potent-herbal-
formulation-for-weight-management/.

About Sabinsa

Sabinsa Corporation, founded in 1988 by Dr. Muhammed
Majeed, is a manufacturer and supplier of herbal extracts,
cosmeceuticals, minerals and specialty fine chemicals.
Sabinsa's mission is to provide evidence-based natural

products for human functional nutrition and well-being.

(1) World Obesity Atlas 2022 - World Obesity Federation,
2022 (https://s3-eu-west-1.amazonaws.com/wof-
files/World_Obesity_Atlas_2022.pdf), accessed July
25,2023.

(2) Obesity and overweight fact sheet - World Health
Organization, last updated June 9, 2021 (https://
www.who.int/news-room/fact-sheets/detail/obesity-
and-overweight), accessed July 25, 2023.

(3) Dietary Supplements for Weight Loss fact sheet - US
Office of Dietary Supplements, National Institutes of
Health, last updated May 18, 2022 (https://
ods.od.nih.gov/factsheets/WeightLoss-Health
Professional/), accessed July 25, 2023.

(4) Majeed M, Nagabhushanam K, Bhat B, Ansari M,
Pandey A, Bani S, Mundkur L. 2022. The anti-obesity
potential of Cyperus rotundus extract containing
Piceatannol, Scirpusin A and Scirpusin B from
rhizomes: Preclinical and clinical evaluations. Diabetes
Metab Syndr Obes. Targets Ther. 15: 369. doi:
10.2147/DMS0.5348412.

(5) Chou, Ho C, Pan M. 2018. Stilbenes: Chemistry and
molecular mechanisms of anti-obesity. Curr Pharmacol
Rep. 4:202-209. doi:10.1007/s40495-018-0134-5.

(6) Anna Park, Won Kon Kim, and Kwang-Hee Bae 2014:
Distinction of white, beige and brown adipocytes
derived from mesenchymal stem cells. World J Stem
Cells; 6(1): 33-42. doi: 10.4252/wjsc.v6.i1.33




M

Menopause
Friendly

al Beauty products were awarded prestigious ATic
>e nM organization from UK, a trailblazer in the field of menopause
rvices certification.

d symbol and certification for menopause-friendly shopping, meeting
and of 15.5 million menopausal women in the UK and 1 billion globally for

powering women to search, source and shop with confidence, to find
ieve the signs of menopause, helping them have a better lived experience.

ective we are joining a growing group of internationally recognized
ds, retailers and manufacturers, focused on providing products and
1l and menopausal women.

toms, specified by GenM certification process, we are pleased
products have met these criteria in the category products
inal, cosmetic and/or health claims:

~ glacial mend mend luminari sterling
. r‘t‘:béilng '_magr)esium Mde-stress "hand " anti irritation
spray gel cream chloride massage brightening serum
=l = de-stress butter cream with silver
body spray - _

in developing




Nutramedic
&Cosmelics

Valeovita - One Door 1o
Open for Your Private Label
Food Supplements

Intoday's nutraceutical market, speed, Flexibility,and trustare moreimportant
than ever. Brands and retailers seeking to expand their product portfolio are
often faced with a complex journey: Finding reliable raw material suppliers,
researching formulations, navigating regulatory frameworks, managing
production, and ensuring Full compliance with quality documentation. For
many, this can Feel like opening a dozen different doors at once. Valeovita

offers a different approach: one door to open.

From idea to Finished product

Valeovita d.o.0, headquartered in Slovenia, has
built its reputation as a trusted partner in the distri-
bution and development of high-quality nutraceuti-
cal and functional food ingredients across Europe.
But the company has gone far beyond sourcing raw
materials. Today, Valeovita acts as a complete pri-
vate label partner - taking customers from the First
spark of an idea to the launch of a Finished, fFully
compliant food supplement.

It all starts with listening. What problem does the
new product aim to solve? Which target group is it
designed for - athletes, seniors, children, busy pro-
fessionals, or pet owners? Once the concept is clear,
Valeovita's team helps customers evaluate the latest
scientific findings and consumer trends, and then
supports them in shaping the formulation. Whether
it's a classic vitamin blend, a targeted mineral sup-
plement, or an innovative functional formula with
botanicals,amino acids, or specialty actives, Valeovi-
ta ensures that the product starts from a sound sci-
entific and regulatory basis.

High-quality ingredient supply

Wwith more than 1,000 natural and synthetic raw
materials available, Valeovita connects clients with
some of the most established global ingredient pro-
ducers. Magnesium, CoQ10, collagen, plant extracts,
probiotics, omega-3s - whatever the formula requi-
res, Valeovita can supply it. Exclusive distribution
agreements with leading international partners give
customers access to clinically supported, innovative
ingredients not easily found elsewhere.

The advantage for brands is clear: rather than
sourcing each material separately, they can rely on
Valeovita as a single, transparent supplier who en-
sures consistent quality, secure supply,and competi-
tive pricing.

Production and packaging solutions

Private label food supplement production requi-
res more than just good ingredients. Valeovita man-
ages the transition from formulation to manufac-
turing, ensuring that each product is produced un-
der strict GMP and HACCP standards. Whether the




Nutramedic
&Cosmelics

end product is capsules, tablets, powders, gummies,
or ready-to-drink solutions, Valeovita can organize
the appropriate production line.

Packaging is equally important for market suc-
cess. Valeovita supports customers in selecting pack-
aging formats that meet both regulatory and con-
sumer expectations, combining practicality, safety,
and shelf appeal.

Documentation and compliance - all
covered

In nutraceuticals, a product is only as strong as its
documentation. Labels, certificates of analysis, sta-
bility studies, safety data, regulatory references, and
claims substantiation must all be in place before a
supplement reaches the market. Valeovita takes ca-
re of this often overlooked but critical part of the
process.

By preparing all the required technical and quality
documentation, Valeovita helps brands launch con-
fidently and compliantly in the European Union and
beyond. This service is particularly valuable for small
and mid-sized companies that lack in-house regula-
tory departments but still want to bring professio-
nal-grade products to market.

One partner, many benefits

The “one door to open” approach saves time, re-
duces costs,and minimizes risks. It also allows brands
to Focus on what they do best: building relationships
with consumers and growing their business. By out-
sourcing the complexity of formulation, sourcing,
production, and documentation to Valeovita, com-
panies can shorten their time-to-market and ensure
that each launch is backed by solid expertise.

With nearly two decades of experience in the nu-
traceutical and Functional food sector, Valeovita
combines the reliability of a seasoned distributor
with the agility of an innovation partner. The compa-
ny's team is passionate about helping clients suc-
ceed, whether they are introducing their very First
food supplement or expanding an established pro-
duct line.

Looking ahead

The demand for nutraceuticals and functional
foods continues to grow, driven by consumers'focus
on health, wellness, and prevention. At the same
time, the market is becoming increasingly sophisti-
cated, with higher expectations for transparency,
scientific support, and quality.

Valeovita is ideally positioned to meet these de-
mands. By offering an end-to-end solution, the com-
pany empowers brands to turn concepts into com-
pliant, market-ready products - efficiently, reliably,
and with confidence.

For any company considering a new product
launch, the path forward can be simplified to just
one step: open the door to Valeovita.

Vo E0
VAT A

About Valeovita

Valeovita d.o.o. is a Slovenia-based company
specializing in the distribution, development,
and private label production of nutraceutical
and functional food ingredients. With nearly 20
years of experience, Valeovita provides an
all-inclusive service — from formulation and
raw material sourcing to production, packaging,
and full quality documentation. Partnering with
world-leading ingredient suppliers, Valeovita
supports brands and manufacturers across Eu-
rope in bringing innovative, compliant, and mar-
ket-ready food supplements to life.

1000 Ljubljana, Slovenia
www.valeovita.si
+386 40 520 257
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Fine Foods at CPHI 2025:
Innovation and New Synergies

Fine Foods & Pharmaceuticals N.T.M. S.p.A. will showcase its new brand

identity and innovative holistic approach to well-being at CPHI 2025 in

FrankFurt, highlighting synergies between the nutraceutical, pharmaceutical,
and cosmetics sectors. Through strategic investments, expanded production

capacity, and a strong Focus on research and development, the company is
positioning itself as a leading integrated Health & Beauty solutions provider.

P I Nhe 2025 CPHI Frankfurt, taking place from 28—
30 October, is just around the corner. Fine
Foods & Pharmaceuticals NT.M. Sp.A. (Eu-

ronext STAR Milan: FF) is setting up its latest innova-

tions and refreshed corporate positioning to be pre-
sented to an international audience. For the Italian

independent Contract Services Development &
Manufacturing Organization (CSDMO), specialising
in the contract development and manufacturing of

products for the nutraceutical, pharmaceutical, and
cosmetics industries with a customer-centric, ser-
vice-oriented philosophy, the event provides an ide-
al stage to demonstrate how nutraceutical and cos-
metic solutions can integrate with the pharmaceuti-
cal world to deliver a holistic concept of well-being.
Pharmaceutical brands are increasingly expanding
their portfolios to include nutraceutical and cos-
metic lines as strategic extensions. These sectors al-
low accelerating innovation, experimenting with new
communication styles and responding to emerging
market demands while using the authority of their
parent brand.

Visitors to the Fine Foods stand will see the
Group's new brand identity, first introduced in May
with its new logo. This helps strengthen its unique
position on the market. The updated brand features
the "Health & Beauty CSDMO" payoff alongside the
“Fine Foods" naming. The addition of the “S" for Ser-
vices highlights the company's enduring commit-
ment to providing high value-added, service-orient-
ed solutions across its business sectors.

A holistic approach to well-being

At CPHI, Fine Foods will showcase its expertise
through products representing the three Group's
core business units. A significant example is the
women's areg, that will be highlighted through cos-
metic and nutraceutical ranges designed to help
women at all stages of life, responding to their spe-
cific needs. From adolescence to post-menopause,
the solutions combine supplements and cosmetics
synergistically, promoting well-being from the in-
side out. A dedicated line of intimate cleansers, tai-
lored to women's different needs, works alongside
functional cosmetics and supplements, which are
available in a variety of galenic preparations, includ-
ing capsules and powders. These are formulated to
support holistic well-being.

The focus extends to oral and topical formula-
tions designed to ease symptoms and support over-
all well-being in synergy with traditional pharma-
ceuticals. Innovative supplements target specific
needs such as headaches, joint pain, or gastrointes-
tinal disorders, providing comprehensive health
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support. Functional topical products complete the

range. These are formulated to address issues such

as heavy legs, sensitive gums, or fatigued joints, us-
ing different types of technology, including solid
sticks, For targeted and complementary action.

Fine Foods will highlight other areas of nutraceu-
tical innovation, including biotics (an emerging fron-
tier in health) and solutions for metabolic syndrome,
explored in its various subcategories.

The solutions stem from the Group's commitment
to research and development, a cornerstone of its
growth strategy. Fine Foods introduction of the
CSDMO concept underscores its dedication to of-
fering a complete range of premium services, in-
cluding:

-+ Industry expertise: Decades of experience across
the nutraceutical, pharmaceutical and cosmetics
sectors.

-+ Strategic guidance and marketing support: Help-
ing customers effectively define their market stra-
tegies.

- Cutting-edge innovation and formulation deve-
lopment: A proactive R&D team constantly antici-
pating new trends.

- Regulatory advice and certification support: Es-
sential assistance in navigating complex regulato-
ry environments.

+ Quality analysis and control: Rigorous standards
to ensure the highest quality of Finished products.

-+ Structured project management: One contact
provides the customer with the planning, coordi-
nation and monitoring of each project phase, for
clear, efficient, and secure delivery.

The recent rebranding embodies Fine Foods' core
values: reliability, modernity, dynamism, excellence,
quality, ethics, integrity, sustainability, innovation
and attention to detail. These principles form the
foundation of the company's ability to respond com-
prehensively to customer needs and to build long-
term partnerships.

Business unit growth and consolidation

Fine Foods commitment to strengthening its
product range is reflected in its recent strategic in-
vestments. The completion of the new pharmaceuti-
cal plant in Brembate (Bergamo) marks a significant
milestone. Following the recent inspection by AIFA,
the company expects final authorisation for the
start-up of the new production site by the end of
the year. This expansion will enable Fine Foods to
Fulfil major multi-year agreements signed with in-
ternational customers, and accelerate the develop-
ment of the Pharma Business Unit, responding ef-
fectively to the growing demand within this rapidly
expanding market.

Fine Foods is investing to increase its nutraceuti-
cal production capacity by purchasing new land
needed for further Facility extensions.

The Cosmetics Business Unit has reached a crucial
stage in its evolution. Following the acquisition of
Euro Cosmetic, now rebranded as Fine Cosmetics,
the Group has undertaken substantial investments
inupgrading production facilities and strengthening
its management team with the addition of highly ex-
perienced professionals. The Group is investing in
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R&D by creating a second cosmetics laboratory, the
“Research & Innovation Hub’, with a surface area
nearly three times larger than the existing facility.
This new centre will reinforce Fine Cosmetics' posi-
tion as a strategic partner for leading brands in the
global beauty and personal care industry.

Market trends point towards an increasing con-
vergence between nutraceuticals and cosmetics,
and the Group is working with several customers
whose product portfolios span both sectors.

CPHI 2025 is the ideal platform to demonstrate
how Fine Foods has evolved into a comprehensive
solutions provider within the Health & Beauty sec-
tor. Fine Foods is actively shaping the future of the
health and beauty landscape through a model built
on innovation, synergy and outstanding customer
service.

Fine Foods &
Pharmaceuticals

FINEFOODS N.T.M. S.p.A.

HEALTY 5 B ALTY CEOM

Via Berlino, 39
24040 Zingonia/Verdellino - Bergamo - Italy

www.finefoods.it

info@Ffinefoods.it m



https://www.linkedin.com/company/fine-foods-&-pharmaceuticals-n-t-m-s-p-a-/

Nutramedic
&Cosmelics

Cellular energy-boosting ingredients such as CoQ10, creatine, B vitamins,

alpha-lipoic acid, and NAD+ precursors play a vital role in optimizing
mitochondrial Function and ATP production. As the demand for functional foods

and supplements rises, these bioactive compounds are increasingly recognized

For enhancing metabolism, reducing Fatigue, and supporting healthy aging.

AUTHOR:
Daria Surié, Mpharm,
univ.spec.pharm.

Background on cellular energy

Cellular energy, mainly in the form of adenosine
triphosphate, is essential for almost all biological
processes, from muscle contraction to neuronal sig-
naling'. This crucial molecule is produced through a
complex network of metabolic pathways, including
glycolysis, the Krebs cycle, and oxidative phosphory-
lation, all of which depend on a steady supply of spe-
cific micronutrients and cofactors? Functional foods
and dietary supplements often incorporate bioac-

tive compounds to support these pathways, thereby
improving cellular energy production and overall me-
tabolic efficiency®“.

The wide range of ingredients found in these pro-
ducts includes vitamins, minerals, amino acids, bo-
tanicals, and other bioactive compounds, each with
aunique role in regulating energy metabolism. Mito-
chondrial dysfunction upon aging results in increa-
sed ROS, thus causing enhanced oxidation of biomo-
lecules (proteins, lipids) and opening a positive feed-
back loop of aging damage (Figure 1).

2
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Less efficient mitochondria
release more ROS: *0,",
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Food supplements containing cellular
energy-boosting ingredients

Several essential ingredients in food supplements
have shown significant potential to enhance cellular
energy production and overall mitochondrial health.
These ingredients often operate through various
mechanisms, such as increasing substrate availabili-
ty, optimizing enzyme activity, or strengthening an-
tioxidant defenses to preserve mitochondrial integ-
rity.

For example, compounds like coenzyme Q10 di-
rectly participate in the electron transport chain,
while others like alpha-lipoic acid serve as powerful
antioxidants and cofactors for mitochondrial en-
zymes. Additional notable supplements include
L-carnitine, which helps transport fatty acids into
mitochondria, and various NAD+ precursors that
elevate cellular levels of this vital coenzyme. The re-
duction in NAD+ levels, commonly observed in myo-
cardial cells, has been directly linked to insufficient
ATP production and a higher risk of conditions such
as heart failure, suggesting that NAD+ replenish-
ment could improve energy deficiency in these cas-
es. For instance, coenzyme Q10 plays a crucial rolein
mitochondrial energy generation and acts as a
strong antioxidant, with its natural production de-
creasing with age, highlighting the need for supple-
mentation to sustain cellular energy and counteract
age-related decline.

Ingredients known to boost cellular
energy

A diverse array of ingredients, ranging from vita-
mins and minerals to specialized botanical extracts,
has been identified fFor their potential to enhance
cellular energy production through various mecha-

Causes oxidation of
biological molecules:
proteins, DNA, lipids

Oxidative stress

nisms. These ingredients often act as precursors,
cofactors, or modulators within the intricate meta-
bolic pathways that generate adenosine triphos-
phate, the primary energy currency of the cell. The
careful regulation of these pathways is essential for
maintaining cellular homeostasis and ensuring the
optimal Functioning of organs and tissues®. Specifi-
cally, various macro- and micronutrients are critical
for efficient energy metabolism and mitochondrial
function, either serving as substrates for catabolism
or as vital components of enzymatic systems®.

The growing market for Functional foods reflects
a global trend toward health consciousness, with
consumers increasingly seeking products that offer
benefits beyond basic nutritional sustenance. This
pursuit often leads to the exploration of dietary in-
terventions and supplementation strategies aimed
at optimizing energy metabolism and reducing fa-
tigue, especially during periods of increased physio-
logical demand’.

Coenzyme Q10 (CoQ10)

Coenzyme Q10, a ubiquinone, plays a key role in
the mitochondrial electron transport chain as an es-
sential cofactor for several enzymes involved in oxi-
dative phosphorylation, thereby supporting ATP
production. It Functions as both an electron accep-
tor and donor, transferring electrons from complex |
to complex Il and then to complex Ill, a process cru-
cial fFor creating the proton gradient that powers
ATP synthase®.

Beyond its role in energy production, CoQ10 also
acts as a powerful antioxidant, protecting mitochon-
drial membranes from oxidative damage, which is
essential for maintaining metabolic efficiency™. Ad-
ditionally, CoQ10 regulates cellular signaling and ge-
ne expression, affecting pathways related to meta-
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bolism and transport by participating in various oxi-
dation-reduction reactions that generate hydrogen
peroxide, a secondary messenger that activates
transcription factors such as NF-xB.

Creatine

Creatine, an endogenous compound synthesized
from amino acids, plays a vital role in rapid ATP re-
generation, especially in tissues with high and vari-
able energy demands, such as skeletal muscle and
the brain. It functions as a key part of the phospho-
creatine system, enabling quick phosphorylation of
adenosine diphosphate back to ATP, thus providing
an immediate energy reserve during high-intensity,
short-duration activities". Research shows that cre-
atine supplementation not only boosts high-energy
phosphate availability but also has antioxidative and
neuroprotective effects, helping maintain mitochon-
drial health under stressful conditions™. This makes
it a highly desirable ingredient in dietary supple-
ments designed to enhance athletic performance
and support cognitive function. Furthermore, cre-
atine supplementation has been studied for its po-
tential to slow age-related decline in muscle func-
tion and overall physical ability by improving mito-
chondrial health™" The ergogenic benefits of cre-
atine monohydrate are well established, enhancing
resistance training adaptations and improving per-
formance in short, high-intensity activities™.

B vitamins

The B vitamins, including thiamine (B1), riboflavin
(B2), niacin (B3), pantothenic acid (B5), pyridoxine
(B6), biotin (B7), folate (B9), and cobalamin (B12), are
essential water-soluble micronutrients that act as
coenzymes in many metabolic pathways vital for
cellular energy production. Although they do not di-
rectly provide energy, these vitamins are crucial for
transforming macronutrients (carbohydrates, fats,
and proteins) into ATP and for serving as important
cofactors in enzymatic reactions central to glycoly-
sis, the Krebs cycle, and oxidative phosphorylation.
For example, thiamine (B1), riboflavin (B2), and niacin
(B3) are especially vital, as they serve as coenzymes
in key energy-producing metabolic reactions.

Alpha-lipoic acid (ALA)

Alpha-lipoic acid is a powerful antioxidant and an
essential cofactor for mitochondrial enzymes invol-
ved in energy metabolism, especially pyruvate dehy-
drogenase and alpha-ketoglutarate dehydrogenase.
This dithiol compound plays a key role in converting
pyruvate into acetyl-CoA, a vital step connecting
glycolysis to the Krebs cycle, and also takes part in
the oxidative decarboxylation of alpha-ketogluta-
rate within the Krebs cycle. Its unique ability to
switch between oxidized and reduced forms enables
it to regenerate other antioxidants, such as vitamin
C, vitamin E, and glutathione, thereby enhancing its
protective effects against oxidative stress, which
can damage mitochondrial Function. Additionally, al-
pha-lipoic acid improves glucose uptake and utiliza-
tion, increasing insulin sensitivity and potentially
optimizing substrate availability for ATP producti-
on®.

Glutathione

Glutathione, a tripeptide composed of cysteine,
glutamate, and glycine, is well known as the body's
main antioxidant, playing a key role in cellular detox-
ification and redox balance, both of which are close-
ly linked to mitochondrial health and energy produc-
tion™. Its widespread presence across various cellu-
lar compartments enables it to neutralize reactive
oxygen species and regenerate other natural anti-
oxidants, helping protect mitochondria from oxida-
tive damage that could otherwise reduce their abili-
ty to produce ATP. Besides its direct antioxidant role,
glutathione also helps in important detoxification
processes, linking with xenobiotics and natural me-
tabolites to promote their removal, preventing their
buildup and possible interference with mitochondri-
al function. Additionally, maintaining healthy gluta-
thione levels is essential for supporting the activity
of multiple enzymes involved in mitochondrial res-
piration and for preventing lipid peroxidation in mi-
tochondrial membranes.

L-carnitine

L-carnitine is an essential quaternary ammonium
compound vital for cellular energy metabolism,
mainly aidingin the transport of long-chain fatty ac-
ids into the mitochondrial matrix for beta-oxidation.
This transport process is crucial for producing ace-
tyl-CoA, which then enters the tricarboxylic acid cy-
cle, ultimately generating ATP. In addition to its pri-
mary role in fatty acid transport, L-carnitine also has
antioxidant properties that help reduce oxidative
stress within mitochondria.

NAD

Nicotinamide adenine dinucleotide (NAD+) is a vi-
tal coenzyme present in all living cells, essential for
fundamental metabolic processes, especially those
related to cellular energy production. NAD+ serves
as a key electron acceptor in catabolic pathways,
oxidizing nutrients like glucose, amino acids, and
fatty acids to transfer electrons to NADH and FADH2,
which then drive the electron transport chain for
ATP production. Beyond its role in electron transfer,
NAD+ is also an important substrate for enzymes
such as sirtuins and poly-ADP-ribose polymerases,
which are essential for DNA repair, gene regulation,
and cellular aging, linking cellular energy status to
critical regulatory functions. The balance between
the oxidized form (NAD+) and the reduced form
(NADH) is vital For maintaining metabolic homeosta-
sis, mitochondrial function, and overall cell health"”.
The NAD+/NADH ratio specifically influences the ac-
tivity of NAD-linked dehydrogenases, heavily affec-
ting ATP synthesis efficiency.

Supplementing with NAD+ precursors like nico-
tinamide riboside or nicotinamide mononucleotide
can raise cellular NAD+ levels, showing potential in
improving mitochondrial performance and reducing
age-related metabolic decline in various preclinical
models. This strategy aims to enhance the cellular
energy environment, potentially increasing resilien-
ce to stress and supporting overall health, especially
with aging. Such approaches are increasingly being
studied for their possible benefits in cardiovascular
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health and neuroprotection, given NAD+'s funda-
mental role in energy metabolism and cell regula-
tion. Since NAD+ is central to cellular bioenergetics,
its levels and the NAD+/NADH ratio are crucial indi-
cators of cell health and function.

SOD

Superoxide dismutase is a vital metalloenzyme
that plays a key role in the cellular antioxidant de-
fense system by catalyzing the dismutation of su-
peroxide radicals into oxygen and hydrogen perox-
ide, thereby preventing oxidative damage to cellular
components including mitochondria. This enzymatic
process is essential because superoxide radicals, if
left unchecked, can initiate lipid peroxidation and
damage DNA and proteins, significantly impairing
mitochondrial Function and overall cellular energy
production. Dysregulation of SOD activity, therefo-
re, can directly lead to mitochondrial dysfunction
and decreased ATP generation, emphasizing its im-
portance in maintaining cellular energy balance. Ad-
ditionally, specific isoforms of SOD, such as mito-
chondrial superoxide dismutase, are precisely loca-
lized to safeguard the primary site of reactive oxy-
gen species production during oxidative phosphor-
ylation, directly affecting the efficiency of ATP syn-
thesis™. Furthermore, the complex regulation of
SOD activity is crucial for balancing reactive oxygen
species production and neutralization, which in turn
influences mitochondrial health and cellular energy
output.

Declining NAD+ levels with age impair tissue func-
tion, contributing to various age-related diseases,
and highlight the potential for NAD+ replenishment
strategies to counteract these degenerative condi-
tions. As a result, approaches aimed at restoring
NAD+ levels, such as supplementing with its precur-
sors, are actively being studied to improve mito-
chondrial function and reduce age-related metabo-
lic decline®®. The decrease in NAD+ bioavailability, a
hallmark of metabolic decline with aging, is closely
linked to failing mitochondrial function and signifi-

cantly contributes to the global burden of cardio-
vascular diseases.

Multi-ingredient supplements

While single-ingredient supplements target spe-
cific pathways, multi-ingredient formulations often
provide a synergistic approach by combining various
compounds to improve different aspects of cellular
energy metabolism and mitochondrial function at
the same time?. These formulations usually aim to
address multiple bottlenecks in energy production,
such as nutrient deficiencies, oxidative stress, and
mitochondrial dysfunction, to deliver a more compre-
hensive therapeutic benefit®™. For example, combin-
ing NAD+ precursors with antioxidants and mitochon-
drial support compounds can collectively strength-
en cellular resilience against various stressors, the-
reby boosting energy output. Such all-encompass-
ing supplements are designed to support the com-
plex interaction of cellular processes, from substra-
te use to ATP synthesis, ensuring ongoing cellular vi-
tality and adaptability.

Dosage and bioavailability
considerations

The effectiveness of cellular energy-boosting in-
gredients in food supplements highly depends on
their proper dosage and bioavailability, which deter-
mine the actual amount that reaches target cellular
areas. Factors such as chemical form, absorption
rates, and first-pass metabolism greatly affect how
much of a supplement the cells can effectively use
for energy production. Additionally, the timing and
frequency of intake are crucial in maintaining steady
intracellular levels of these compounds, further im-
pacting their therapeutic effects.

Understanding these pharmacokinetic properties
is key to maximizing the potential of these supple-
ments in boosting cellular energy and mitochondrial
health. This detailed understanding is essential for
creating effective supplementation plans that truly
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enhance cellular bioenergetics and help counteract
age-related decline. Therefore, thorough scientific
research into the best delivery methods and cellular
uptake of these nutrients is vital For improving their
use in supporting overall health and fighting chro—
nic diseases.

Potential side effects and interactions

Itis essential to consider the potential for adverse
effects and interactions with other medications or
supplements, particularly given the broad physio-
logical roles of many cellular energy-boosting in-
gredients. This necessitates a thorough understand-
ing of individual physiological responses and careful
monitoring to ensure optimal therapeutic benefit
without compromising patient safety. Therefore,
comprehensive pharmacological and toxicological
assessments are imperative for each ingredient to
delineate safe dosage ranges and identify contrain-
dications, ensuring a favorable risk-benefit profile
for consumers. Furthermore, emerging research in-
creasingly focuses on personalized nutrition appro-
aches, leveraging genetic and metabolic profiles to
tailor supplement regimens for enhanced efficacy
and reduced adverse reactions.

This individualized strategy acknowledges the di-
verse biochemical landscapes of individuals, moving
beyond a one-size-fits-all approach to supplemen-
tation?. This approach integrates an understanding
of how specific nutrients and cofactors, such as
NAD+ precursors, influence cellular bioenergetics at
an individual level, optimizing interventions for im-
proved mitochondrial function and overall cellular
vitality.

Future trends

Future trends in cellular energy-boosting ingredi-
ents point towards personalized nutrition appro-
aches, leveraging individual genetic and microbiome
profiles to tailor supplement and functional food
recommendations for maximal efficacy. This shift
will likely involve advanced diagnostics, including
metabolomics and genomics, to precisely identify
specific energetic deficiencies and personalize in-
terventions. Further research will focus on the intri-
cate interplay between diet, gut microbiota, and
host metabolism to unlock more sophisticated and

targeted nutritional strategies for optimizing cellu-
lar bioenergetics.

Moreover, ongoing investigations are exploring
the long-term safety and optimal dosing of these
compounds, particularly NAD+ precursors, where un-
certainties remain regarding pharmacokinetics and
pharmacodynamics. For instance, the global market
for nicotinamide mononucleotide, a prominent
NAD+ precursor, was valued at US$252.7 million in
2020 and is projected to reach US$385.7 million by
2027, underscoring the substantial commercial in-
terest and investment in this sector®. This substan-
tial growth is primarily driven by an aging global
population and increasing health consciousness,
which fuels a rising demand for anti-aging and
health-promoting products, including cellular ener-
gy boosters.

Conclusion

Improving cellular energy production is a key fo-
cus in modern nutritional science, as efficient mito-
chondrial function supports nearly every physiologi-
cal process - from muscle movement and brain
function to immune health and metabolism. The
growing research on bioactive compounds such as
CoQ10, creatine, alpha-lipoic acid, B vitamins, L-car-
nitine, glutathione, and NAD+ precursors emphasiz-
es their combined potential to enhance mitochon-
drial efficiency, reduce oxidative stress, and slow
down age-related decline.

However, despite promising evidence, differences
inindividual metabolic responses, bioavailability,and
limited long-term safety data highlight the need for
more tailored, personalized supplementation meth-
ods. Incorporating omics-based diagnostics - such
as metabolomics and nutrigenomics - could enable
precision nutrition strategies that maximize mito-
chondrial energy production tailored to each per-
son's unique biochemical profile.

In parallel, advances in formulation science and
delivery systems (e.g. liposomal encapsulation, sus-
tained-release matrices) are expected to enhance
the stability and cellular uptake of these ingredi-
ents, boosting their real-world effectiveness. Rigor-
ous clinical studies are crucial to determine optimal
dosages, verify synergistic effects among multi-in-
gredient formulations, and ensure long-term safety.

Given the growing consumer interest in function-
al foods and nutraceuticals for energy, vitality, and
longevity, collaboration among researchers, manu-
facturers, and healthcare professionals will be es-
sential to turn laboratory discoveries into safe, ef-
fective, and evidence-based products. Ongoing in-
novation and scientific validation will ultimately
shape the next generation of cellular energy-boost-
ing supplements, connecting nutrition, preventive
medicine, and healthy aging.
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SupplySide Global 2025
Elevaies Experience with
Expo Hall Expansions and
Future-Focused Education

New planning technology, high-impact education and the launch of

Level 2 Expo Hall enhance personalized attendee experiences at

industry's tentpole event.

o SupplySide-

Global

upplySide Global returns to Mandalay Bay
S(October 27-30) with new Al planning tools

that streamline attendee preparation. The
premier health and nutrition event now offers per-
sonalized resources for professionals from 80+
countries to create tailored schedules and priority
connections, reducing planning time while maximiz-
ing on-site impact.

SupplySide Global, organized by Informa Markets,
is the premier business-to-business trade show
where supplement, food, and beverage industry
professionals make powerful connections. Consum-
er product decision-makers, suppliers and manufac-
turers develop partnerships that bring innovative
products to life and to market. The supply chain con-
nects at this global exhibition where ingredient and

technology companies debut the latest break-
throughs, nutrition scientists find solutions to for-
mulation challenges, and consumer brands source
ideas and ingredients that accelerate product devel-
opment and business growth. A must-attend event,
SupplySide Global is more than a trade show, it is the
catalyst For nutrition innovation.

SupplySide Global, presented by Flagship Sponsor
KSM-66 Ashwagandha, reigns as the world's defini-
tive annual event where industry leaders converge
to discover groundbreaking innovations in ingredi-
ents, Formulation, research and development that
are transforming the dietary supplement, food and
beverage, pet health and personal care industries.

The wellness landscape is evolving as Gen Z and
millennials represent just 36% of adults yet drive
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over 41% of wellness spending in the US, with the
global market projected to surge to $9 trillion by
2028. This demographic is embracing wellness as an
integrated lifestyle, revolutionizing key categories
like functional nutrition, mental health and healthy
aging. SupplySide Global is the essential gathering
for industry leaders navigating the generational
shift in consumer priorities and provides solutions
for growing preferences for clean label Formula-
tions, sustainable ingredients and plant-based bio-
actives that support holistic wellness goals.

New tools including the Al Pass Picker ensure
each participant selects the pass that best fits spe-
cific business roles, focuses and objectives. The ex-
perience continues with the Al-powered Show Plan-
ner, a3 personalized assistant that supports prepara-
tion before arrival by generating customized agen-
das and highlighting sessions, exhibitors and net-
working opportunities that align with stated objec-
tives. These tools will deliver a more efficient, tar-
geted and impactful experience, creating smarter
pathways for discovery and maximizing the value of
time on site.

"The attendee experience stands as the corner-
stone of SupplySide's mission, with an unwavering
commitment to transforming and elevating that ex-
perience to address the dynamic demands of a rap-
idly evolving industry," shares Danica Cullins, Execu-
tive Vice President of Health and Nutrition at Infor-
ma Markets. "By introducing tools that prioritize ef-
fFiciency, personalization and connection, we are re-
ducing barriers to planning and allowing partici-
pants to dedicate time on site to building relation-
ships and gaining insights that drive long-term busi-
ness success. These enhancements strengthen Sup-
plySide Global's position as a catalyst for progress
and leadership in the global health and nutrition in-
dustry."

In addition to planning tools, SupplySide Global
offers extensive programming across the campus
including education sessions, workshops and guided

tours. A professional development workshop pro-
vides practical skills and insights, while curated
tours deliver targeted expertise, such as a natural
food coloring tour and a data-driven supplement
trend tour. Broader education spotlights the indus-
try's most pressing topics, from GLP-1 medication
and tariffs to Al, smart packaging and ingredient
sourcing, ensuring participants confront the chal-
lenges shaping today's marketplace. These critical
conversations will address crucial insights and
strategies to turn complex issues into opportunities
for business resilience, strategic growth and long-
term adaptation.

This year's edition also introduces an expanded
Expo Hall with the Level 2 Exhibition, providing addi-
tional space for networking and discovery, with
more opportunities than ever before to discover
breakthrough products. Targeted areas like the New
Exhibitor Zone enable connections with emerging
companies showcasing cutting-edge solutions.

Attendees may also enjoy interactive experiences
such as the Bark Park, the Networking Pub and up-
graded lounges, along with premium education and
early access privileges. Complimentary meals and
beverages enhance the environment, while the early
opening hours provide a head start for focused con-
versations and exploration before the Level 1 Show
Floor opens, maximizing opportunities for meaning-
ful engagement.

SupplySide Global is at the forefront of the health
and nutrition industry's transformation, revolution-
izing businesses with cutting-edge education fo-
cused on game-changing topics shaping the future
of health and nutrition complemented by the most
extensive product display to date.

Forthe level 2 Expo Hall expansioninformation please
visit www.supplysideglobal.com.

To join the SupplySide Global community register at
www.supplysideglobal.com.
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Take a glimpse at the exciting activities and show-
cases from some of the companies participating in
the event.

Arjuna
Natural

Arjuna Natural

Arjuna Natural will launch a new ingredi-
ent, Shoden-R® a root-only version of its
unique ashwagandha extract. Sho-
den-R® is standardized to 35% withano-
lide glycosides, making it one of the most bioavail-
able, long-lasting Forms of ashwagandha. It delivers
clinically validated benefits at just 60mg per day.
The company will sample chews and beverages fea-
turing Shoden-R and will also highlight new scientif-
ic findings and functional claims for Shoden® as well
3s its 100% turmeric-derived extract, BCM-95°.

BCM-95%is supported by 45+ human clinical stud-
ies, and recently earned a new patent, giving brands
an extract that combines robust science with patent
protection.

Chase Johnston, VP of Operations,and Keely John-
son, VP of Sales and Marketing at Arjuna Natural, will
be available for meetings.

BOOTH

#6517

To learn more, visit:
https://arjunanatural.com/

biovivo

BioVivo Science

FIRST-TIME EXHIBITOR
BOOTH BioVivo SC|e.nce will s.howcase. its US.-
made botanical solutions designed to
#5065 2ne : : -
withstand supply chain disruptions
while ensuring high-quality and sustain-
able ingredients. Attendees can explore BioVivo Sci-
ence's latest innovations, which include American
ginseng, saw palmetto, broccoli seed, and sweetener
blends made with stevia and monk fruit extracts.

Located in Indiana, BioVivo Science operates the
largest extraction and toll processing Facility of its
kind in the United States. This facility strengthens
global supply chains, fosters local innovation, and
supports the growing U.S. industries in dietary sup-
plements, food, beverages, personal care, and pet
nutrition.

Additionally, BioVivo Science is hosting a Break-
fast Brief to discuss supply chain resilience and
functional ingredient innovation.

Breakfast Brief (registration required): Strength-

ening supply chains with U.S.-made botanical in-

novation
+ Wednesday, Oct. 29,9-10 a.m. PT
- South Pacific Ballroom A, Lower Level
Elaine Yu, CCO, Jim Roza, VP of Technical Service,

Chris Smith, Director of Strategic Operations & Sup-
ply Chain and Doris Ip, Senior Marketing Manager
will be available for meetings.

To learn more, visit:
https://biovivoscience.com/

KEMIN-

Kemin Human Nutrition & Health

Visitors to the Kemin Human Nutrition &
Health booth will find ingredient solu-
tions that help brands elevate health
and wellness products with science-
backed, upgraded nutritional solutions that have

been clinically studied to support gut health, im-

mune health, sleep, vision, cognition,and more. High-

lights include:

FloraGLO® Lutein for cognitive and eye health
benefits in teens and pre-teens. Visitors can also
measure their macular pigment levels utilizing two
different testing devices.

» Slendesta® - Derived from upcycled potatoes,
Slendesta is a natural satiety and weight manage-
ment ingredient for fullness that feels right for
today's weight loss journey.

« ButiShield™ - The only clinically-studied calcium
butyrate to help target the dietary fiber gap
caused by low dietary fiber intake in Western di-
ets.

» BetaVia® - Abeta-1,3 glucan derived from the pro-
prietary Euglena gracilis algae, BetaVia® helps
strengthen the body's natural defenses to build
health resilience with immune and gut health sup-
port.

BOOTH
#5231

To learn more, visit:
https://www.kemin.com/na/en-us/markets/
human-nutrition

A Prinova

NAGASE Group
Prinova

Prinova, a leading partner in contract
BOOTH manufacturing, harnesses its full range
#5852 g capabilities to empower manufactu-
rers in creating truly innovative products.

By blending flavors with functionality and leverag-

ing branded ingredients, Prinova shows how pro-

ducts can be developed to meet - and even set - key
consumer trends. Special focus will be placed on:

- Peach Mango Clear Whey RTM beverage - This
light and refreshing clear whey concept taps into
the trend for clean-tasting, protein-packed op-
tions that deliver functionality without heaviness.

« Chocolate Vegan Protein Blend RTM beverage -
This concept includes Prinova's Microfuse™ Pea
Protein, a high-quality, premium sourced, microni-
zed pea protein that delivers excellent solubility,
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smooth mouthfeel and a clean plant-based pro-
File.

« Cocoa Enhanced Brownie - A rich indulgent
brownie featuring Prinova's Cocoa Enhancer,
which intensifies cocoa flavors while enabling up
to a 30% reduction of cocoa in most applications.

- Paloma RTD Energy Drink — A refreshing, mock-
tail-inspired energy beverage formulated with
Prinova's cutting-edge Enhanced Energy Blend.

To learn more, visit:
https://www.prinovaglobal.com/eu/en.html

ProBiotix
HEALTH
ProBiotix Health

ProBiotix Health, a pioneer in advanced
={eloyf=\ probiotic science, will showcase its flag-
- ¥/ cd ship probiotic strain, LPLDL®, alongside
its new menopause support solutions,
YourBiotixMH and YourBiotixPMH. SupplySide Glob-
al marks ProBiotix Health's entry into the U.S. wom-
en's health market, signaling a new approach to
menopause care that goes beyond symptom relief.
YourBiotixMH and YourBiotixPMH were thought-
fFully Formulated to reshape the conversation around
menopause. Visitors to the ProBiotix Health stand
will have the opportunity to explore the benefits of
these formulations and learn how they not only help
manage day-to-day symptoms but also address
long-term health considerations for women navi-
gating the menopause transition.

To learn more, visit: https://probiotixhealth.com/

For product details, or to arrange a meeting with
the team click here.

ThymoQuine®
by @ TriNutra®

TriNutra™

FIRST-TIME EXHIBITOR
ElOlON A TriNutra is excited to launch its First
BN high-potency ThymoQuin® powder, ma-
king this clinically validated, USP-grade,
premium brand of black seed oil available for tablets
and hardshell applications. TriNutra will also unveil
the latest research on ThymoQuin's effectiveness in
managing both healthy cortisol levels and microbi-
ome biodiversity, and the connection between the
two.
Additionally, TriNutra invites SSG attendees to
join Michael T. Murray, N.D,, Chief Science Advisor at
iHerb, for a presentation on these research findings.
+ Unlocking Cortisol & Gut Microbiome Harmony
with ThymoQuin®

+ Wednesday, October 29 - 11:00 to 11:20 AM PT
Product Development Theater, Booth #8076, Bay-
side B, Level1

Morris Zelkha, CEOQ, Liki von Oppen-Bezalel, Ph.D,,
Business Development Director, and Elzaphan Ho-
tam, Commercial Director of TriNutra, will be avail-
able for meetings.

To learn more, visit:
https://thymoquin.com/pages/bulk-ingredients

VIVOMEGA

GC Rieber VivoMega

GC Rieber VivoMega, a leader in sustainable ome-

ga-3 concentrates, is proud to celebrate

z{eloni=l its 60th anniversary of providing high-

LN EVY potency, environmentally sustainable
fish and vegan omega-3 concentrates.

The company offers a wide range of sustainable
EPA and DHA ratios, available in both ethyl ester (EE)
and natural triglyceride (TG) forms, with total ome-
ga-3 content ranging from 70% to 90%.

At SupplySide Global, GC Rieber VivoMega will be
celebrating this 60-year anniversary milestone, as
well as the launch of its latest algal variation,1060TG.

To set up a meeting, contact Stale Sgfting, Sales and
Marketing Director, at Stale.Softing@gcrieber.com
or visit www.vivomega.com to learn more.

LALLEMAND HEALTH SOLUTIONS

Lallemand Health Solutions

At SupplySide Global, Lallemand Health
BOOTH Solutions willv prese.nt itg Iatest. S.Ci_
#5745 ence-backed innovations in probiotics

and postbiotics. The spotlight will be on

solutions for healthy aging, women's
health, immune support, and mental health — all
supported by robust clinical research:

« Cerenity™ - a powerful blend of three flagship
probiotic strains designed to modulate the gut-
muscle axis and support mobility, strength, and
overall vitality in aging or sedentary populations.

+ Prenatis™ - visitors will discover the results of
two new clinical studies: one on probiotics and
menstruation, and another focused on support
during pregnancy.

- Award-Winning Postbiotic Immuse® - one of the
most documented postbiotics for immune sup-
port.

» Cerebiome® - a flagship psychobiotic with bene-
fFits For overall well-being, including sleep quality
and skin appearance.

To learn more, visit:
www.lallemand-health-solutions.com
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Discover Lallemand Healt

Solutions’ L alesl Science

Packed Biotic Innovations

At Lallemand Health Solutions, we turn vision into action. Here is an overview of some
of the innovations we have presented in the running year, illustrating how we have
truly walked the talk, leading the way in probiotic innovation.

o SupplySides

Global
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Come see us @ booth #5745
October 29-30 | Las Vegas, USA

LALLEMAND HEALTH SOLUTIONS

ith 90 years of know-how, we are a
global leader in the probiotic industry,
specializing in the development, pro-

duction,and marketing of bacteria- and yeast-based
probiotic supplements for human health, nutricos-
metics and Food applications.

Our production Facilities meet the highest quality
standards, including Good Manufacturing Practices,
and we maintain a robust research program through
the Rosell Institute For Microbiome and Probiotics.
We offer our partners clinically documented probi-
otic strains for a wide range of health applications,
including gut health, immune support, mental
well-being, women's health, skin and oral health,
sports, metabolic health, healthy aging, and infant
health. Today, we offer more than 600 probiotic for-
mulas across over 60 countries.

Our research, led by the Rosell Institute For Micro-
biome and Probiotics, supports a diverse portfolio
of proprietary probiotic strains. Our team is at the
forefront of innovation, with over 430 publications,
more than 160 completed clinical trials, 100+ in vitro

and 80+ in vivo studies, and the management of 20+
ongoing clinical trials across four continents.

We maintain a strong focus on robust pre-clinical
and clinical research programs, while forging strate-
gic partnerships along the way. We do not just talk
about innovation, we deliver it. And with a strong
pipeline of innovations ahead, we remain committed
to supporting our partners in achieving success in
their markets.

LALLEMAND HEALTH SOLUTIONS

healthsolutions@lallemand.com
https://www.lallemand-health-solutions.com/en/
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LALLEMAND HEALTH SOLUTIONS

@ 2025 Innovation Highlights

Lallemand Health Solutions launched a complete offer for Healthy Aging, led by Cerenity™, a clinically docu-
mented formula to supports mobility, strength, and quality of life in healthy aging. Cerenity™ is a powerful
blend of three flagship probiotic strains, designed to modulate the gut-muscle axis, for healthy aging from
within. A 16-week clinical trial showed significant improvements in physical performance and muscle
strength, reinforcing the role of gut health in aging well.

LALLEMAND HEALTH SOLUTIONS

wWomen's health: new research results

Year after year,important R&D efforts are invested to bring forward innovative health solutions for women.
Discover the results of a new clinical study exploring the benefits of probiotics on healthy women during the
menstrual cycle. We also launched Prenatis® to maintain a healthy pregnancy and to contribute to the estab-
lishment of a healthy infant microbiome during the first months of life.

@ WOMEN'S pPrenatis™

o N 4 g A
2
LALLEMAND HEALTH SOLUTIONS @

Cerebiome®: demonstrates benefits on overall wellbeing, including sleep

A pioneer in gut-brain axis research, Lallemand Health Solutions has new findings on Cerebiome?®, its flagship
psychobiotic. We have gathered compelling evidence showing Cerebiome®s benefits on overall wellbeing, in-
cluding sleep quality and skin appearance. A proof-of-concept study revealed improvements in perceived
stress, circadian rhythm, and holistic beauty, reinforcing Cerebiome®s potential beyond occasional stress.

) MENTAL Cerebiome®

LALLEMAND HEALTH SOLUTIONS

Award-winning postbiotic Immuse® For immune health

Earlier this year, Lallemand Health Solutions and Kirin Holdings Company, Limited announced a strategic
partnership to expand the visibility of Immuse®, a clinically researched lactic acid bacteria developed by Ki-
rin Holdings Company, Limited. Immuse® is a heat-inactivated Lactococcus lactis strain Plasma, backed by 15
clinical trials demonstrating its efficacy in supporting immune health through a distinctive mode of action.
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Kemin Hi ghlights | alesl
Research and Portfolio of
Upgraded Nutritional Solutions

Company’'s human nutrition and health business unit showcases science-backed solutions
to support all ages and all stages of life.

BOOTH
#5231

emin Industries, a global ingredient manufac-
Kturer that strives to sustainably transform the
quality of life every day for 80 percent of the
world with its products and services, will exhibit at
the 2025 SupplySide Global (SSG) trade show in Las

Vegas on Wednesday, October 29, and Thursday, Octo-

ber 30. Attendees are invited to visit the Kemin Hu-

man Nutrition & Health business unit at booth #5231

to learn more about the latest health-forward functio-

nal ingredients that support a positive health journey.

“The Kemin team is excited to meet with this year's
SupplySide Global attendees,” said Filipa Quintels,
Associate Director - Global Marketing, Kemin Hu-
man Nutrition & Health."Our experts will be available
to discuss the latest research and clinical findings
behind our science-backed health ingredients that
provide consumers with proven results to help cre-
ate a positive health journey for all”

Visitors to the Kemin Human Nutrition & Health
booth will find ingredient solutions that help brands
elevate health and wellness products with science-
backed, upgraded nutritional solutions that have
been clinically studied to support gut health, im-
mune health, sleep, vision, cognition,and more. High-
lights include:

+ Nutritional carotenoids - science-backed - not
borrowed - for all ages and all stages of life, Kemin
nutritional carotenoids lead the industry with
over 100 clinical studies showing benefits for eye,
brain, and skin health.

At SupplySide Global, Kemin experts will discuss

the latest clinical research studying supplementa-

tion with FloraGLO® Lutein for cognitive and eye
health benefits in teens and pre-teens. Visitors
can also measure their macular pigment levels
utilizing two different testing devices.

» Slendesta® - Derived from upcycled potatoes,
Slendesta is a natural satiety and weight manage-
ment ingredient for fullness that feels right for
today's weight loss journey.

« ButiShield™ - The only clinically-studied calcium
butyrate to help target the dietary fiber gap
caused by low dietary fiber intake in Western di-
ets, ButiShield is an encapsulated low-odor source
of butyric acid for sustained and controlled re-
lease where it matters most - the gut.

« BetaVia® - Abeta-1,3 glucan derived from the pro-
prietary Euglena gracilis algae, BetaVia® helps
strengthen the body's natural defenses to build
health resilience with immune and gut health sup-
port. By combating digestive aging and stress and
priming the immune system, BetaVia can help the
body be ready to face daily stressors.

Visit Kemin Human Nutrition & Health at booth
#5231 at SupplySide Global to see how the business
unit strives to set the standards for sustainable
health and wellness by delivering innovative, sci-
ence-backed health ingredients that transform lives
and shape a healthier, brighter Future for everyone.

About Kemin Industries

Kemin Industries is a global ingredient manufac-
turer that strives to sustainably transform the quali-
ty of life every day for 80 percent of the world with
its products and services. The company supplies
over 500 specialty ingredients for human and ani-
mal health and nutrition, pet food, aquaculture, nu-
traceutical, food technologies, crop technologies,
textile, biofuel, and animal vaccine industries.

For over half a century, Kemin has been dedicated
to using applied science to address industry chal-
lenges and offer product solutions to customers in
more than 120 countries. Kemin provides ingredi-
ents to feed a growing population with its commit-
ment to the quality, safety, and efficacy of food,
feed, and health-related products.

Established in 1961, Kemin is a privately held, family-
owned-and-operated company with more than 3,000
global employees and operations in 90 countries.

For more information visit: www.kemin.com
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Prinova Highlights
Great-lasting, On-trend
Functional Solutions

Prinova will showcase its Functional nutrition capabilities in great-tasting concepts
targeting consumer trends at SupplySide Global.

esearch by the premix, blends, and contract

Rmanufacturing specialist shows that 53% of

consumers cite great taste as the primary in-

Fluence on purchase'. Backed by Prinova's turnkey

contract manufacturing capabilities, the SupplySide

Global concepts combine flavors with function and

branded ingredients to demonstrate how manufac-

turers can develop innovative products that address
key consumer trends. They include:

« Peach Mango Clear Whey RTM beverage - With
85% of consumers saying they plan to increase
protein intake from 20242 this light and refresh-
ing clear whey concept taps into the trend for
clean-tasting, protein-packed options that deliver
functionality without heaviness.

« Chocolate Vegan Protein Blend RTM beverage -
This concept includes Prinova's Microfuse™ Pea
Protein, a high-quality, premium sourced, microni-
zed pea protein that delivers excellent solubility,
smooth mouthfeel and a clean plant-based pro-
file. A great option for vegan or flexitarian con-
sumers, as 58% of consumers who increased
plant-based consumption did so to have a health-
ier diet? seeking both performance and indulgent
chocolate Flavour in a ready-to-mix format.

« Cocoa Enhanced Brownie - A rich indulgent brow-
nie featuring Prinova's Cocoa Enhancer, which in-
tensifies cocoa flavors while enabling up to a 30%
reduction of cocoa in most applications. This de-
livers both cost savings and sustainability bene-
fits without compromising on taste.

- Paloma RTD Energy Drink — A refreshing, mock-
tail-inspired energy beverage formulated with
Prinova's cutting-edge Enhanced Energy Blend.
Designed to fuel body and mind, the blend com-
bines caffeine, Panax ginseng extract, L-carnitine,
and guarana seed extract to support increased
energy, mental focus, and endurance. Inspired by
the growing sober-curious movement highlighted
in Prinova's trends research, this alcohol-free in-
novation offers a sophisticated and functional al-
ternative to traditional beverages.

Dan Force, Vice President of Innovative Products
at Prinova, said:

“SupplySide Global is the perfect stage to demon-
strate our ability to help our customers turn emerg-
ing trends into successful market-ready products.
For example, in protein, consumer trends are driving
innovation in new end-use market applications, and

new protein ingredient technologies are often re-
quired. Prinova is partnering with protein ingredient
manufacturers,3rd party R&D facilities and contract
manufacturers, to optimize new protein ingredients
to meet the growing needs of the market. We're also
opening this network to our customers to fast-track
commercialization and help keep pace with the
trend. SupplySide Global becomes the venue where
all these elements of the supply chain can come to-
gether”

Prinova will exhibit at Supply Side Global at booth
#5852.

About Prinova

Prinova is a leading global supplier of ingredients
and premix manufacturing solutions for the food,
beverage and nutrition industries. Prinova holds
strategic stocks in numerous distribution centers
around the world to ensure continuity of supply and
has liquid and dry premix manufacturing facilities in
the USA, China and the UK. In addition, its contract
manufacturing Facilities in Salt Lake City, Utah and
Spring Hill, Tennessee are BRC Grade A, NSF- and
GMP-certified, offering full-scale powder RTM and
premix production, flavour development, and scale-
up services to help brands bring concepts to market
with confidence. Prinova's premix business is under-
pinned with over 45 years of experience in ingredi-
ent sourcing and distribution, servicing their cus-
tomers with global inventories, market expertise
and leading market positions in Vitamins, Amino Ac-
ids, Sweeteners, Preservatives, Proteins, Aroma Che-
micals and more. Prinova joined the NAGASE Group
in 2019.

For more information visit: www.prinovaglobal.com
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Probiotix Health Focus on
Gr‘oundbr‘eaking Probiolic
Menopause Solutions

ProBiotix Health, a pioneer in advanced probiotic science, will be exhibiting its flagship
probiotic strain, LP,5.°, along with its new menopause support solutions, YourBiotixw, and
YourBiotixemy. The event marks ProBiotix Health's entry into the U.S. women's health market,
redefining women's health beyond symptom relief.

ourBiotixwy and YourBiotixeuwy were formu-
Ylated to reshape the conversation around
menopause. Visitors to the ProBiotix Health
stand at #7853 can explore the benefits of these
formulations and discover how they not only ad-

dress day-to-day symptom relief but long-term
health risks fFor women in the menopause cohort.

Menopause - solving the heart of the
problem

Says Steen Andersen, chief operating officer at
ProBiotix Health. “Menopause is a natural stage of
life fFor most women, yet its impact extends far be-
yond hot Flushes or sleep disturbances. The decline
in estrogen during menopause profoundly impacts
women's health, increasing risks of high cholesterol,
hypertension, arterial stiffness, and loss of bone
density!"

Cardiovascular disease remains the leading cause
of death among American women, with post-meno-
pausal women 5X more likely to suffer a heart at-
tack, while 77% of women aged 45+ have raised cho-
lesterol.

“Most supplements on the market today stop at
short-term relief. Although the US menopause sup-

plement market is growing rapidly, it still lacks pro-
ducts that address these hidden long-term health
risks such as cardiovascular health and loss of bone
density. Our new formulations aim to close this criti-
cal gap,"he says.

Unlike conventional supplements that focus
mainly on vasomotor symptoms, YourBiotixuy and
YourBiotixemy harness the power of LP,.° (Lactoba-
cillus plantarum), ProBiotix Health's clinically vali-
dated probiotic strain. Formulated in combination
with selected nutrients, including isoflavones, thia-
mine, vitamin D, and vitamin B6, these two products
support positive menopausal outcomes.

Says Andersen, "These are the Ffirst probiotic-
based solutions that offer a dual function: relieving
and addressing the long-term cardiovascular, physi-
ological, and bone health risks that accompany
menopause, effectively enabling consumers to add
life to years, not just years to life”

The power of YourBiotixw in transforming wom-
en's health is gaining acclaim throughout the nutra-
ceutical industry. YourBiotixwy was recently named
as a finalist in the prestigious Nutralngredients Asia
Women's Health Innovation Award and shortlisted
for a WholeFoods Women's Health Award, further
cementing its recognition as a breakthrough pro-
duct.

Alongside YourBiotixwy and pwy, ProBiotix will also
showcase LP,.° in Finished Formulations available
for white label, highlighting its proven clinical bene-
fits for cardiometabolic health.

LP.p. represents the foundation of ProBiotix's in-
novation pipeline strategy to extend probiotics be-
yond the gut to focus on cardiometabolic health and
healthy ageing.

"We believe menopause is more than just a phase,
and declining estrogen is more than discomfort —it's
a turning point in 3 woman'’s cardiovascular health,
Andersen concluded."With YourBiotixus and YourBi-
otixemn, We offer more than just relief, but a way to
protect women's health well into the future!”

Visit the ProBiotix team at booth #7853 at Supply
Side Global on October 29-30 to discover LP,; ° and
the YourBiotix product range.

For product details, or to arrange a meeting with the
team visit: probiotixhealth.com/contact-us/
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GC Rieber VivoMega: 60 Years
of Omega-3 Excellence

GC Rieber VivoMega, a pioneer in sustainable omega-3 concentrates, celebrates its 60th
anniversary of innovation and excellence at the SupplySide Global event in Las Vegas.
The company continues to lead in sustainability with Fully renewable operations, cutting-

edge technology, and premium omega-3 products that exceed global quality standards.

C Rieber VivoMega, a leader in sustainable
G omega-3 concentrates, is proud to announce

its 60th anniversary of providing high-po-
tency, environmentally sustainable fish and vegan
omega-3 concentrates. The company will also cele-
brate at the upcoming trade show, SupplySide Glob-
al booth #4152 in Las Vegas, October 29 and 30.

Originally founded in Kristiansund in 1965 as Alnes
Marine Oils, the company began with a clear focus
on producing and trading marine fish oils. GC Rieber
later became the majority stakeholder in Alnes Ma-
rine Oils. The company now operates as GC Rieber
VivoMega, drawing on the GC Rieber Group's long-
standing expertise in the marine oils sector. Over
the decades, the Kristiansund facility in Norway has
honed its specialization in high-quality omega-3
production, earning a reputation as a benchmark in
the global industry.

In 2010, GC Rieber completed the construction of
a high-concentration production Ffacility, branding
its products as VivoMega™ and concentrating solely
on the production of high- and ultra-grade omega-3
concentrates.

By 2020, GC Rieber VivoMega had expanded itsin-
frastructure with the construction of a 38,000 met-
ric ton tank park, enabling a steadier output of ome-
ga-3 concentrates to meet rising demand.

In 2023, GC Rieber VivoMega entered the vegan
category with the launch of its non-GMO EPA+DHA
Algae Oils to satisfy the growing demand for EPA +
DHA alternatives.

In 2024, the company completed its sixth Facility
expansion, which included a key milestone: an elec-
tric steam boiler that enables its three facilities to
operate on 100% renewable energy. The expansion
also enhances heating capabilities to maintain the
quality of the oils and facilitate easier extraction in
winter. Moreover, the integration of additional nitro-
gen improves sensory profiles by removing oxygen,
and the incorporation of a no-code Al platform en-
ables real-time predictions for operational efficien-
cy, quality, and sustainability. The $75 million expan-
sion has significantly increased the output of its
high-end triglyceride forms of omega-3s, EPA and
DHA, while also conserving resources and offering
customization options.

“Over our long history, we have continually evol-
ved to meet the growing demands of the global
omega-3 market. We have achieved this by adhering
to our three core values: creativity, diligence, and re-
sponsibility,” said Snorre Glaerum Strand, CEO at GC

Rieber VivoMega. “Our mission has always been to
improve human health through sustainable and in-
novative omega-3 solutions. We are incredibly proud
of this milestone and deeply thankful to our team,
customers, and partners.”

GC Rieber VivoMega offers a wide range of sus-
tainable EPA and DHA ratios, available in both ethyl
ester (EE) and natural triglyceride (TG) forms, with
total omega-3 content ranging from 70% to 90%.
The company employs state-of-the-art production
equipment and rigorous testing protocols, allowing
it to produce oils that consistently exceed interna-
tional quality standards such as the GOED mono-
graph and IFOS certification.

GC Rieber VivoMega will be celebrating this 60-
year anniversary milestone as well as the launch of
its latest algal variation, 1060TG, at SupplySide Glob-
al, booth #4152.

To set up a meeting, contact Stale Sgfting, Sales and
Marketing Director, at Stale.Softing@gcrieber.com,
or visit Vivomega.com to learn more.

About GC Rieber VivoMega

GC Rieber VivoMega is a leading player in the ome-
ga-3 industry, dedicated to delivering safe, high-
quality,and sustainably sourced omega-3 concentra-
tes. With a strong commitment to responsible prac-
tices and ethical business, GC Rieber VivoMega stri-
ves to drive positive change within the industry to-
ward 3 more sustainable future.

For more information visit: https://vivomega.com/
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Interactions between
Glucagon-Like Peptide-|
and the Gut Microbiota in
Metabolic Disorders

AUTHOR:
Sara Kralj, MSc,
Master in Nutrition

he gut-endocrine system represents a key
I link between diet, metabolism, and the micro-
biota. Enteroendocrine L-cells of the gut re-
spond to the presence of nutrients and microbial
metabolites by secreting hormones that influence
glucose homeostasis, appetite, and energy metabo-
lism. Among these hormones, glucagon-like pep-
tides (GLP-1and GLP-2) play a central role in commu-
nication between the gut and other organ systems.
These hormones act via specific G-protein-coupled
receptors (GLP-1R and GLP-2R), which are differen-
tially distributed across tissues, determining their
physiological function

GLP-1-role in metabolic regulation
Glucagon-like peptide-1(GLP-1)is a 30-amino-acid
hormone secreted from enteroendocrine L-cells in
response to nutrient intake, especially glucose. Two
bioactive forms exist (GLP-1;3; and GLP-1,.3¢ amide),
and their secretion is stimulated by dietary compo-
nents in the proximal gut as well as by microbial me-
tabolites in distal gut regions, such as short-chain
fatty acids (SCFAs), indoles, and bile acids®*“. In this

way, the microbiota participates in the regulation
and prolonged secretion of GLP-1 and peptide YY
(PYY) after meals, maintaining postprandial homeo-
stasis'.

GLP-1 exerts multiple metabolic effects. It stimu-
lates insulin synthesis and secretion in pancreatic
B-cells while simultaneously inhibiting glucagon se-
cretion, contributing to improved glucose homeo-
stasis. By acting on the gastrointestinal tract, it slows
gastric emptying and reduces gastric acid secretion,
thereby lowering postprandial glycemia and enhan-
cing satiety'®.

GLP-1actions are mediated through specific GLP-
1receptors (GLP-1R) located in the pancreas, central
nervous system (hypothalamus, brainstem, meso-
limbic system), and peripheral tissues such as mus-
cle and adipose tissue. Activation of GLP-1R in the
brain reduces appetite, while in muscle and adipose
tissue, GLP-1R agonists promote glucose uptake via
AMP-activated protein kinase (AMPK) activation and
GLUT-4 translocation, mimicking insulin effects.
GLP-1R agonists (e.g., exenatide, liraglutide) also ex-
ert cytoprotective effects, promoting proliferation
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and reducing apoptosis of pancreatic -cells, there-
by preserving their function and improving insulin
sensitivity'.

Endogenous GLP-1is rapidly degraded by dipepti-
dyl peptidase-4 (DPP-4), but part of its effect is me-
diated via vagal afferent nerves.Vagus nerve activa-
tion (n. vagus) is critical for GLP-1's anorectic and in-
cretin effects, as vagotomy abolishes GLP-1-indu-
ced appetite suppression. This connection, known as
the neuroendocrine-incretin effect, links peripheral
and central GLP-1 actions in regulating food intake
and glucose metabolism’®.

In conclusion, GLP-1 represents a central regula-
tor of glycemic control and appetite, with its actions
arising from a complex interplay between the gut,
microbiota, endocrine cells, and nervous system.

GLP-2 - role in maintaining gut integrity

GLP-2, secreted concurrently with GLP-1 in ap-
proximately equal ratios, acts primarily locally in the
gut via GLP-2 receptors (GLP-2R). Its main functions
include stimulating crypt cell proliferation, promot-
ingintestinal mucosal growth, and epithelial regene-
ration’®91%" Through these effects, GLP-2 contribu-
tes to the maintenance of gut barrier integrity and
reduced intestinal permeability, indirectly support-
ing systemic metabolic balance and immune homeo-
stasis?

Impact of the gut microbiota on GLP-1

The gut microbiota significantly influences the
secretion and activity of GLP-1. Microbial metabo-
lites such as short-chain fatty acids (SCFAs), indoles,
and secondary bile acids stimulate L-cells to secrete
GLP-1 while simultaneously improving the sensitivi-
ty of target tissues to insulin and insulin signaling.
Dysbiosis, defined as an imbalance in the microbiota
composition, is associated with altered GLP-1 re-
sponses, reduced secretion, and the development of
metabolic disorders such as insulin resistance, fatty
liver,and obesity.

At the level of the gut barrier, GLP-1reduces intes-
tinal permeability and bacterial translocation, there-
by contributing to gut integrity preservation and re-
duction of systemic inflammation associated with
metabolic disorders. In energy metabolism, GLP-1
promotes lipolysis and energy expenditure, enhanc-
es glycogen storage in the liver, and reduces hepatic
glucose output. Its effects on the central nervous
system manifest as appetite suppression in the hy-
pothalamus and increased satiety, contributing to
decreased food intake and body weight regulation®.

Microbial metabolites in GLP-1 secretion
control

The secretion of GLP-1 from enteroendocrine
L-cells results from a complex network of interac-
tions between dietary components, microbial me-
tabolites,and endocrine signaling. The gut microbio-
ta produces numerous bioactive molecules that di-
rectly or indirectly regulate L-cell function, thereby
influencing glucose homeostasis, appetite, and body
weight®.

Short-chain fatty acids (SCFAs), such as acetate,
propionate, and butyrate, are key microbial metabo-

lites generated through the fermentation of indi-
gestible dietary fibers in the colon. Since the human
genome encodes fewer than 20 enzymes capable of
digesting complex carbohydrates, a significant por-
tion of polysaccharides reaches the colon undigest-
ed, where the microbiota degrades them via carbo-
hydrate-active enzymes®™. This process results in
high SCFA concentrations precisely in gut regions
abundant in L-cells, highlighting the physiological
significance of this local interaction. Over 90% of
SCFAs are absorbed by the intestinal epithelium or
further metabolized by the microbiota, while the re-
mainder acts locally on L-cells through free fatty
acid receptors GPR43 (FFAR2) and GPR41 (FFAR3)>",
Activation of these receptors increases intracellular
calcium, promoting GLP-1 and peptide YY (PYY) se-
cretion. Notably, reduced SCFA production or fer-
mentation capacity is linked to metabolic diseases,
including type 2 diabetes, further underscoring their
role in metabolic regulation>™",

Secondary bile acids (BAs) also act as important
signaling molecules in GLP-1 regulation. Primary bile
acids, cholic acid (CA) and chenodeoxycholic acid
(CDCA), synthesized in the liver, undergo microbial
conversion into secondary forms - lithocholic acid
(LCA) and deoxycholic acid (DCA). Since these trans-
formations depend on bacterial activity, changes in
gut microbiota composition can significantly affect
the quantity and ratio of secondary BAs. Secondary
BAs exhibit dual regulatory effects on GLP-1 secre-
tion: they activate the Takeda G-protein-coupled re-
ceptor 5 (TGRS5) on L-cell surfaces, stimulating GLP-1
release™”, but can also exert inhibitory effects via
farnesoid X receptor (FXR) activation, reducing hor-
mone synthesis and secretion'™™, This establishes a
fine balance between stimulatory and inhibitory sig-
nals depending on bile acid type and concentration.

In addition to SCFAs and bile acids, other microbi-
al metabolites modulate GLP-1 secretion. 2-Oleoyl
glycerol (2-0OG), derived from dietary fat digestion,
activates GPR119 receptors on L-cells, while indoles,
products of bacterial tryptophan metabolism, also
stimulate GLP-1secretion. Lipopolysaccharides (LPS),
components of gram-negative bacterial cell walls,
can further activate GLP-1 secretion via Toll-like re-
ceptor 4 (TLR4), linking microbial signaling to meta-
bolic and inflammatory processes®.

Overall, these complex mechanisms demonstrate
that GLP-1 secretion is closely associated with gut
microbiota activity. Metabolites such as SCFAs and
secondary bile acids serve as key signaling mole-
cules in the microbiota-host communication, medi-
ating interactions between nutrient intake, microbi-
al fermentation, and endocrine responses. Maintain-
ing a balanced gut microbiota and optimal metabo-
lite production is therefore a fundamental factor in
preventing and managing metabolic disorders asso-
ciated with impaired GLP-1signaling®.

Impact of prebiotics and probiotics on
GLP-1secretion

Prebiotics and probiotics play an important role in
modulating the gut microbiota and stimulating the
secretion of intestinal peptides, including glucagon-
like peptide-1 (GLP-1) and peptide YY (PYY). Their ef-
fects are based on improving gut barrier integrity,
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modulating immune responses, and influencing mi-
crobial metabolites such as short-chain fatty acids
(SCFAs) and bile acids, which directly stimulate en-
teroendocrine cells®.

Prebiotics

Prebiotics, including oligofructose, fructans, resis-
tant starch, and arabinoxylan-oligosaccharides, are
fermented by the gut microbiota, increasing SCFA
production (acetate, propionate, and butyrate). The-
se metabolites activate GPR41and GPR43 receptors
on L-cells, promoting the secretion of GLP-1 and
PYY>2,

Although the role of prebiotics in modulating in-
testinal peptide secretion is well documented in ex-
perimental models, clinical results in humans remain
inconsistent®. Some studies reported that oligofruc-
tose supplementation increased PYY concentration
but not GLP-1"?2, Conversely, arabinoxylan-oligosac-
charide supplementation reduced early postprandi-
al GLP-1 secretion, accompanied by decreased gut
microbiota alpha diversity and increased relative
abundance of the genera Bifidobacterium, Akker-
mansia,and Lactobacillus®.1n hyperinsulinemic sub-
jects, increased dietary fiber intake stimulated SCFA
production, particularly acetate and butyrate, lead-
ing to elevated plasma GLP-1 levels and higher fast-
ing and postprandial insulin concentrations, al-
though without significant changesin body weight*.
Furthermore, a low-carbohydrate almond-based
diet significantly increased the relative abundance
of Roseburia and Ruminococcus, known SCFA pro-
ducers, along with increased GLP-1 concentrati-
ons??%, Overall, clinical prebiotic interventions show
heterogeneous effects on GLP-1 secretion, indicat-
ing the need for further standardized research to
clarify their specific mechanisms and interindividu-
al response variability.

Animal studies highlight significant variability in
prebiotic effects on GLP-1secretion. In animal mod-
els, prebiotics promoted the growth of butyrate-
producing bacteria¥, increased GLP-1 secretion, and
improved glucose homeostasis®. For example, Dend-
robium polysaccharidesincreased the abundance of
Akkermansia and Parabacteroides, as well as SCFA,
tryptophan, and indole concentrations, stimulating
GLP-1 secretion?®. Similarly, resveratrol and tetrahy-
drocurcumin enhanced GLP-1release alongside chan-
ges in microbiota composition?*, Prebiotics such as
oligofructose, fructo-oligosaccharides, fructans, and
inulin increased GLP-1, PYY, and SCFA levels, al-
though microbiota structural changes were not al-
ways consistent®. In type 2 diabetes models, fiber
supplementation increased the abundance of Ak-
kermansia muciniphila and Bacteroidetes, decrea-
sed Firmicutes and Proteobacteris, resulting in high-
er GLP-1 levels and improved metabolic parame-
ters®. Additionally, flavonoids from Lycium barba-
rumand polysaccharides from adlay seeds modulat-
ed the microbiota and inflammatory processes whi-
le increasing GLP-1and producing hypoglycemic ef-
fects®**3, Overall, prebiotics can beneficially affect
GLP-1 secretion via gut microbiota modulation and
enhanced SCFA production.

Probiotics
Probiotics also show potential in modulating GLP-

1secretion through changes in gut microbiota com-
position and activity. Supplementation with Anaero-
butyricum soehngenii increased secondary bile ac-
ids and postprandial GLP-1, improving glucose me-
tabolism?*. Administration of Lactobacillus reuteri
increased GLP-1 and insulin secretion in individuals
with impaired glucose tolerance, while the probiotic
mixture VSL#3 (containing eight strains including
Streptococcus thermophilus, Bifidobacterium [B.
breve, B. infantis, B. longum], Lactobacillus acidophi-
lus, L. plantarum, L. paracasei,and L. delbrueckii sub-
sp. bulgaricus) elevated GLP-1 levels and reduced
BMl in children with non-alcoholic Fatty liver disease
over four months®7¢,

A study in type 2 diabetic mice consuming Kom-
bucha (a source of polyphenols and organic acids)
showed improved inflammation and gut barrier in-
tegrity, with reduced LPS levels and increased ex-
pression of zonula occludens-1, claudin-1, occludin,
and mucin. Simultaneously, SCFA-producing bacteri-
al abundance increased, resulting in higher SCFA
levels and elevated GLP-1and PYY concentrations®.
Exopolysaccharides from Bacillus amyloliquefaci-
ens also increased GLP-1 levels through gut tissue
interaction®®. VSL#3 supplementation for eight
weeks increased butyrate-producing bacteria, bu-
tyrate levels,and GLP-1,improving glucose tolerance
in diabetic and obese mice*.

A recombinant Lactobacillus paracasei NFBC 338
strain expressing a long-acting GLP-1 analog im-
proved glucose and lipid metabolism in diet-induced
obese rats without significant cecal microbiota
changes®. Similarly, composite probiotic supplemen-
tation enhanced GLP-1and PYY secretion via micro-
biota modulation and increased SCFA production,
improving glucose and lipid metabolism and pancre-
atic function in diabetic mice*. Oral administration
of Lactobacillus casei increased the abundance of
Bacteroidetes, Bifidobacterium, and Lactobacillus,
resulting in enhanced butyrate production and GLP-
1 stimulation*. Clostridium butyricum CGMCC0313.1
reduced the Firmicutes/Bacteroidetes ratio, in-
creased SCFA-producing bacteria and FFAR2/FFAR3
receptor expression, and raised GLP-1 levels in se-
rum and ileum, although this effect was absent in
db/db mice with leptin receptor defects*. Supple-
mentation with L. fermentum MCC2759/MCC2760
reduced pathogenic bacteria, increased Lactobacil-
lus spp., and promoted GLP-1 production****, Fur-
thermore, L. rhamnosus LGG increased beneficial
bacterial abundance and GLP-1 levels, with elevated
acetate and propionate concentrations*®. In piglets,
L. plantarum supplementation decreased Bacteroi-
des and Parabacteroides abundance and lithocholic
acid (LCA) levels, resulting in improved glucose me-
tabolism®.

Impact of the gut microbiota on GLP-1
Function

Incretin-based drugs have proven highly effective
in treating type 2 diabetes. Numerous studies indi-
cate that the incretin effect is impaired in individu-
als with obesity, impaired glucose tolerance (IGT),
and type 2 diabetes. However, in some cases, re-
duced therapeutic efficacy of GLP-1 receptor ago-
nists (GLP-1RA) occurs, leading to treatment discon-
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tinuation. This phenomenon, known as GLP-1 resis-
tance, may be associated with gut microbiota dysbi-
osis®.

Clinical research shows that gut microbiota com-
position can influence the efficacy of GLP-1 recep-
tor agonist therapy. In a study of patients receiving
liraglutide or dulaglutide, only a subset exhibited re-
ductions in HbAlc and BMI. Microbiota analysis re-
vealed significant differences in beta diversity bet-
ween these groups, including the presence of bacte-
rial species such as Bacteroides doreiand Roseburia
inulinivorans, suggesting that microbiota profiles
may predict therapeutic response®*,

Experimental models further confirm the link bet-
ween dysbiosis and GLP-1 resistance. A 2017 study
developed two mouse models of type 2 diabetes -
diabetic obesity and diabetic leanness. Following an
oral glucose tolerance test (OGTT), glucose levels
were similar across groups, but lean diabetic mice
had higher plasma GLP-1 concentrations and lower
insulin levels, indicating the development of GLP-1
resistance. Transplantation of the ileal microbiota
from these mice into germ-free animals resulted in
impaired incretin response, confirming that GLP-1
function depends on gut microbiota balance. Dysbi-
osis can therefore directly weaken the GLP-1 re-
sponse*s,

Impact of the gut microbiota on the
circadian rhythm of GLP-1 secretion

Circadian rhythms are endogenous, approximate-
ly 24-hour cycles that regulate numerous physiologi-
cal processes in the body, including metabolism and
hormone secretion. In addition to the central ner-
vous system, the biological clock is present in pe-
ripheral tissues such as the pancreas and gastroin-
testinal tract, where genes like CLOCK and BMALI
coordinate metabolic functions®®®', Dysfunction of
these genes has been associated with the develop-
ment of metabolic disorders, including diabetes
mellitus®.

GLP-1 secretion also follows a circadian pattern.
Studies in humans and animal models have shown
that GLP-1 secretion is higher in the morning, while

the lowest levels are observed in the evening or ear-
ly morning hours®%. These oscillations reflect the
rhythmic activity of intestinal L cells, whose GLP-1
release depends on the expression of clock genes,
particularly BMALT, PER1/2/3, DBP, and TEF.

The gut microbiota plays a key role in regulating
the circadian rhythm of GLP-1 secretion. Studies in
germ-free mice have shown that the absence of gut
bacteria disrupts the rhythmic secretion of insulin
and GLP-1, whereas their rhythm is restored after
microbiota transplantation from healthy animals®.
Furthermore, the biological rhythms of L cells, espe-
cially the expression of clock genes such as Bmal],
Peri1/2/3, Dbp, and Tef, regulate GLP-1 release. Re-
duced expression of Bmallleads to disturbances in
circadian GLP-1 secretion®**®, Therefore, gut micro-
biota balance and proper L cell function jointly
maintain the physiological rhythm of GLP-1 secre-
tion.

Impact of GLP-1o0n the gut microbiota

GLP-13nalogs and microbiota modulation

Recent research shows that drugs acting through
theincretin system, particularly GLP-1receptor ago-
nists (GLP-1 RA), can influence the composition and
functionality of the gut microbiota, extending be-
yond their primary pharmacological effects. Liraglu-
tide is an example of a GLP-1 analog that, in experi-
mental animal studies, increases the proportion of
short-chain fatty acid (SCFA)-producing bacteria, in-
cluding Bacteroides and members of the Lachno-
spiraceae family, as well as probiotic genera such as
Bifidobacterium®®. Notably, an increase in Akker-
mansia muciniphila, a bacterium associated with in-
testinal homeostasis and metabolic health, has been
observed®"58%,

In human studies, liraglutide administration in-
creased microbiota diversity and richness, with a
notable rise in the relative abundance of Bacteroi-
detes, Proteobacteria, and Bacilli®°. However, results
have not always been consistent. Combined therapy
with metformin or sulfonylureas sometimes masked
the effects of liraglutide on the microbiota, while in
older populations with type 2 diabetes, no signifi-
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cant changes in gut microbiota diversity were ob-
served®. Additionally, liraglutide may act via activa-
tion of the gut sympathetic nervous system, repre-
senting an alternative mechanism for microbiota
modulation®?. Overall, GLP-1 analogs demonstrate
the capacity to positively modulate the gut microbi-
ota, although the extent of this effect depends on
the therapeutic context and study population®.

DPP-4 inhibitors and microbiota

Dipeptidyl peptidase-4 (DPP-4) inhibitors improve
oral glucose tolerance and elevate plasma GLP-1
concentrations, with concomitant changes in gut
microbiota composition. Clinical studies using vil-
dagliptin monotherapy in type 2 diabetes patients
have shown a reduction in Bacteroidetes abun-
dance®, whereas in animal models, linagliptin and
sitagliptin increased the proportion of Bacteroide-
tes and succinate concentration, an important me-
tabolite For energy metabolism®%,

Vildagliptin additionally reduced Oscillibacter spp.
and increased Lactobacillus spp.and propionate lev-
els in animals fed a Western diet®*®, Furthermore,
DPP-4 inhibitors, such as PKF-275-055 and vilda-
gliptin, decreased the Firmicutes/Bacteroidetes ra-
tio and increased SCFA-producing bacteria, effects
comparable to metFormin®’%8, Overall, DPP-4 inhibi-
tors moderately correct gut microbiota dysbiosis in
obesity and type 2 diabetes.

Bidirectional communication between GLP-1
and the microbiota

Disruption of the gut microbiota can promote en-
dotoxemia and the development of insulin resis-
tance. In type 2 diabetes, there is an increased pro-
portion of gram-negative Enterobacteriaceae and a
reduced number of acetate-producing bacteria,
such as Bifidobacterium, resulting in elevated LPS
release and decreased acetate production®. LPS
binds to Toll-like receptor 4 (TLR4), disrupting the
gut barrier® and increasing serum LPS levels, con-
tributing to inflammation in prediabetes’™”".

As compensation, enteroendocrine cells increase
GLP-1 secretion in response to LPS exposure, and
the cytokine IL-6 further stimulates its release®”
GLP-1 promotes insulin synthesis, enhances satiety,
and reduces food intake through GLP-1 receptors”,
whose agonist, exendin-4, exhibits anti-inflamma-
tory effects by inhibiting cytokine production and
macrophage infiltration’. Therapeutic interven-

tions that elevate GLP-1 levels have shown benefi-
cial effects on theintestinal inflammatory response,
confirming the immunomodulatory role of this hor-
mone.

Gut hormones as regulators of the microbiota

The gut microbiota operates in symbiosis with en-
teroendocrine cells (EECs), which are distributed
among the epithelial cells of the intestinal mucosa
and secrete various hormones. L cells, which pro-
duce GLP-1 and PYY, are predominantly located in
the distal intestine and colon®. These peptides influ-
ence appetite, satiety, and food intake, while chan-
ges in the gut microbiota can reciprocally affect
eating behavior’>’, Intestinal peptides also regulate
gut motility and permeability”” and may possess an-
timicrobial and protective properties’. For example,
peptide D3increases the abundance of Akkermansia
muciniphila and reduces appetite, whereas milk-de-
rived peptides improve gut barrier integrity’®. Over-
all, intestinal peptides serve as key mediators of
communication between the gut microbiota and the
host.

Conclusion

The interaction between GLP-1and the gut micro-
biota represents a complex bidirectional system
that regulates host metabolism, appetite, and im-
mune responses. The gut microbiota, through the
production of metabolites such as short-chain fatty
acids (SCFAs), indoles, and secondary bile acids, sti-
mulates GLP-1 secretion, while GLP-1 modulates gut
microbiota function and metabolic responses in the
brain, intestines, and pancreas. Interventions such
as prebiotics, probiotics, GLP-1 analogs, DPP-4 inhi-
bitors, or bariatric surgery alter microbiota compo-
sition and activity, improving host metabolism and
potentially enhancing therapeutic responses. Al-
though study results remain heterogeneous, evi-
dence suggests that modulation of the gut microbi-
ota can indirectly enhance GLP-1 secretion and the
production of key microbial metabolites, opening
the way for personalized strategies in the preven-
tion and treatment of metabolic disorders, including
obesity and type 2 diabetes. Future application of
multi-omic technologies may further clarify these
relationships and support individualized therapeu-
tic approaches based on GLP-1 and gut microbiota
interactions.
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New Clinical Study Demonstraltes
Rapid Discomfort Relief from
Topical PlexoZome® Levagen® in
Posl-Exercise Research

Gencor is thrilled to announce that its newly published randomized, double-
blind, placebo-controlled clinical study has demonstrated that PlexoZome®
Levagen?®, a topical liposomal Formulation of palmitoylethanolamide (PEA),

provides safe and effective relief of post-exercise knee joint discomFort.

r I Nhis is the First published clinical trial to
show that topical application of PEA can
provide rapid and meaningful aches and

discomfort relief" said Dr. Amanda Rao, lead investi-

gator of the study. “The findings highlight Plexo-

Zome"® Levagen® as a promising natural analgesic al-

ternative, particularly for individuals seeking fast-

acting and well-tolerated solutions.”

The peer-reviewed study, published in the Journal
of Alternative, Complementary & Integrative Medi-
cine, enrolled 86 healthy adults who experienced
knee discomfort following exercise. Upon a knee
pain rating of 23/10 on the VAS pain scale, partici-
pants applied three sprays of their investigational
product (PlexoZome® Levagen® PEA or placebo). Par-
ticipants recorded their pain on the VAS every 15
minutes for a maximum of 2 hours or until their pain
subsided. If participants were still experiencing pain,
they reapplied their investigational product at the
30-, 60-, and 90-minute marks - a total of 214 pain
episodes qualified for analysis. The results showed
that the PEA group significantly resolved more pain
events within 60 minutes of onset compared with
the placebo. At 60 minutes, the PEA group experi-

enced a 71% reduction in pain from baseline, com-
pared to a 43% reduction in the placebo group.

“The clinical research results support the growing
demand Ffor topical, non-NSAID solutions in the
sports nutrition, active lifestyle, and joint health
markets,” said Ramasamy Venkatesh, Managing Di-
rector of Gencor Pacific."With its liposomal delivery
system, PlexoZome® Levagen® ensures enhanced
absorption of PEA at the targeted site of discomfort,
offering brands a clinically validated, innovative in-
gredient to differentiate their product portfolios.”

PlexoZome® Levagen® is a patented liposomal for-
mulation of palmitoylethanolamide (PEA), a natural-
ly occurring fatty acid amide with well-documented
analgesic and anti-inflammatory properties. Lever-
aging Pharmako Biotechnologies’' advanced liposo-
mal delivery system, PlexoZome®, the combination
provides targeted, rapid relief for joint and muscle
aches at a low dosage of 1.8 mg per spray.

To review the published clinical data and for more
information on PlexoZome® Levagen®, visit
pharmako.com.au or GencorPacific.com.
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Challenges and Difficulties
ol Small-Scale Cosmelic
Producers in Praclice

Real-life experiences are always the most engaging stories: they educate, help identify
shortcomings in one’s own work, and encourage their elimination. In this way, business
operations can be improved and optimized. The stories that Follow may bring a smile to
some readers, while prompting deeper reflection in others.

AUTHOR:
Gordana Gorinsek,
MSc in Phytomedi-
cine, Expert
Cosmetic Safety
Assessor, Expert
Regulatory Affairs
Consultant

Story 1:
Misunderstanding the concept
of a“product line”

Product line — what does it actually mean?
Misunderstanding of the term product lineis a com-
mon occurrence in the cosmetics industry. Ma-
nufacturers are often misled by the marketing pre-
sentation of a“line" that includes different product
categories connected only by fragrance - for exam-
ple, a face cream, a hand cream, and a body lotion
with a rose scent. However, from a regulatory per-
spective, this does not constitute a product line.

For a group of products to be considered a line, a
basic condition must be met: they must be the same
type of product within the same category, differing
only in fragrance or colour. For instance, a body lo-
tion with the scent of rose, vanilla, and lavender con-
stitutes a product line because the formulation is
identical, while the variation applies solely to the

fragrance, which may differ in a minimal percentage,
without affecting safety or the core formulation.

This interpretation is confirmed by the Guide to
Using CPNP for Responsible Persons and Distribu-
tors (p. 8), which defines product shades as:"An indi-
vidual colour variant of a cosmetic product. E.g. the
different color names for the same lipstick, like'Pure
rouge’, 'Ruby!, 'Vermeil, etc" Cosmetics Europe gui-
delines likewise refer to “shades or fragrance vari-
ants"as acceptable variations within a product line.

Thus, all shades of the same product with the
same function - whether based on colour or fra-
grance - may constitute a product line. On the other
hand, changes involving active ingredients, substi-
tution of extracts with vegetable oils, or changes in
product category (e.g. face cream vs. body lotion)
cannot be considered shades, and therefore do not
form a product line.

In conclusion, a product line means the same
formulation and the same intended use, with limi-
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ted variations in colour or fragrance. All other
changes constitute a new product, not a new
shade within the line.

Story 2:
The difference between a laboratory
and a production Facility

When is it a laboratory, and when is it a produc-
tion Facility?

In practice, the terms "laboratory" and "production
fFacility" are often confused. A laboratory is primarily
3 place for research, development, and testing -
where formulations are created, tested, and refined
in small quantities under controlled conditions. A
production facility, on the other hand, is intended
for serial manufacturing - where those same for-
mulations are reproduced in larger batches, while
ensuring the hygiene and technical conditions pre-
scribed by Good Manufacturing Practice (ISO 22716:
2007).

Among small producers, however, a3 “marketing
substitution of terms” is often present: although
they have in fact established a small production fa-
cility, they prefer to claim they have“founded a labo-
ratory.” The reason is simple - a laboratory sounds
more scientific, professional, and credible, leaving a
stronger impression on customers and business
partners. Still, this is an incorrect use of the term, as
3 laboratory and a production Facility serve differ-
ent functions and purposes.

It is important to emphasize that any production
site may also include a laboratory for internal
self-control, i.e. for monitoring the quality and safe-
ty of raw materials and finished cosmetic products.
However, this is not the reality for small producers,
as it requires substantial investments in equipment
and qualified personnel.

Moreover, there is a legal obligation that applies
equally to all manufacturers: the health safety of
cosmetic products must be tested in an accredited
microbiological laboratory. This means that no pro-
ducer - regardless of size, experience, internal equip-
ment, or staff - is exempt from the obligation of ex-
ternal accredited testing.

In short: a laboratory is for development and con-
trol, a production facility is for manufacturing, and
accredited microbiological testing is a legal require-
ment for everyone.

Story 3:
Product labels in Foreign languages

Is english enough for non-english markets?

Since | live and work in Croatia, and as a Croatian my-
self, the examples | will mention here refer to the
Croatian market. Too often, | come across cases
where the entire text of a product label is written
exclusively in a foreign language - always, without
exception, in English. The reasons given by manufac-
turers are usually the same: “it sounds better in En-
glish,"if it's in English, customers will think we're for-
eign and therefore better,""others are doing the sa-
me," “the safety assessment was done abroad, so
they made the label for us"..

Without delving into the psychological back-
ground of such attitudes, the fact remains: regula-
tions — not only in Croatia and the EU, but in every
country worldwide - do not permit product labels to
be written exclusively in a foreign language. The rea-
son is simple: the national language is part of a
country's identity, a tool of communication among
its citizens, and the language that every consumer
understands best. The information on a label must
be comprehensible to all, allowing consumers to
make informed purchasing decisions.

This is confirmed by Regulation (EC) No 1223/2009
on cosmetic products, Article 19(5), which states:
“The language of the information mentioned in
points (b), (), (d) and () of paragraph 1 and in para-
graphs (2), (3) and (4) shall be determined by the law
of the Member States in which the product is made
available to the end user”

And what does Croatian law say? The Act on Gene-
ral Use Articles (which includes cosmetics) is very
clear in Article 7: "Articles of general use placed on
the market in the Republic of Croatia must bear
product information (product label) in the Croatian
language, containing the data prescribed by regula-
tions governing specific types of articles of general
use

The same requirement applies to goods arriving
from other EU Member States as well as imports
from third countries.

The conclusion is clear: no manufacturer is ex-
empt from the obligation to provide product labels
in the language of the country where the product is
marketed. Each country, through its legislation, pro-
tects its own language and identity - and this is not
a matter of impression, but a3 matter of legal obliga-
tion.

To take home

These three stories illustrate some of the most
common misconceptions and challenges faced by
small-scale cosmetic producers. Each of these ex-
amples highlights the same lesson - that good in-
tentions, creativity, or marketing cannot replace re-
gulatory compliance and professional accuracy.

Success in cosmetics, even for the smallest pro-
ducers, is built on knowledge, responsibility, and re-
spect for both the rules and the community. Only in
this way can businesses not only survive but also
grow, while consumers remain safe and well-infor-
med.

To be continued...
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Symrise Unveils Neo Heliopan®
Fusion: Ready-to-use 4-in-1 UV
Filter Blend Enabling Fasit.

Flexible SPF 50+ in Cosmelics

This is the innovation that simplifies sun care Formulation, allowing For
tailored broad-spectrum protection. The patent-pending viscous blend
combines three crystalline UV Filters solubilized in one liquid UV Filter,
providing exceptional stability and performance. With this launch Symrise
Further strengthens its position as a leading provider of efficient and
globally relevant UV protection solutions.

ymrise presents Neo Heliopan® Fusion, a
Snext-generation 4-in-1 UV filter blend de-

vised to meet the growing demand for
high-performance sun protection. This patent-pen-
ding innovation combines three modern crystalline
UV filters seamlessly solubilized in a liquid UV Filter.
The resulting viscous liquid enables easy processing
for Formulators. As such, Neo Heliopan® Fusion faci-
litates tailor-made sunscreen solutions with custo-
mizable SPF levels — up to 50+ at 30% use level — de-

livering broad-spectrum, balanced UVA protection
and a light skin feel. By consolidating multiple Filters
into one ingredient, it streamlines formulation, re-
duces complexity, and optimizes inventory and en-
ergy use.

Meeting evolving market needs

Neo Heliopan® Fusion empowers brands to create
differentiated sun care products that resonate with
today's consumer expectations for reliable protec-
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tion, pleasant application, and transparent formula-
tion. It supports efficient development cycles and
helps manufacturers respond quickly to regulatory
needs and market trends. Its cold-process capability
and compatibility with hot, cold, or hybrid manufac-
turing setups make it inherently more sustainable
and future-ready.

Composition and application versatility

With its unique 4-in-1 composition - three crystal-
line UV filters solubilized in one liquid UV filter - Neo
Heliopan® Fusion forms a stable, homogeneous
solution. It supports a wide range of applications:
such as creams, lotions, sprays, sticks. It also works
well for BB/CC creams, foundations, lipsticks as well
as daily skincare, including anti-aging creams, mois-
turizers, and balms, with added SPF. The blend's oil-
soluble, water-free format ensures easy processing.

Innovation to accelerate development

This liquid form, patent-pending UV Ffilter blend
simplifies and accelerates formulation, enabling
precise SPF creation and broad-spectrum protec-
tion. It allows SPF levels up to 50+ at 30% use level,
while ensuring balanced UVA coverage and a pleas-
ant, light skin Feel. Neo Heliopan® Fusion integrates
seamlessly into the oil phase with a simple stir. It re-
duces the need for auxiliary ingredients such as so-
lubilizers, streamlining inventory management - es-
pecially for small and mid-sized customers. Aligned
with modern regulatory and consumer needs, it of-
fers reliable protection, supporting consumer trust.

A First-of-its-kind solution

Unlike conventional products that include emol-
lients or emulsifiers and limit customization, Neo
Heliopan® Fusion consists of state-of-the-art crys-
talline UV Filters in a convenient viscous format. This
innovation gives formulators maximum Fflexibility
and simplifies logistics, enabling the creation of dif-
ferentiated products across diverse markets.

“We set out with a clear objective: to create a pow-
erful UV Filter blend that delivers simplicity, and
aligns with today's standards - without compromise,”
says Julio Bombonati, Global Category Director Sun
Protection at Symrise Cosmetic Ingredients.

With patents pending, Neo Heliopan® Fusion rein-
forces Symrise's commitment to innovation leader-
ship in UV protection. The company will continue to
expand its portfolio of formulator-friendly solu-
tions that accelerate development, streamline sup-
ply chains, and help partners deliver effective, re-
sponsible sun care worldwide.

symrise &%

Symrise — always inspiring more...
www.symrise.com

B2bB Evenls

Calendar 2025/2026

This is an overview of the B2B live events
during 2025 and 2026
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in-cosmetics’
global
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2025

28-30 October, Frankfurt
https://www.cphi.com/europe/en/home.html

12-13 November, London
https://nutrahealthspansummit.com/

19-20 November, Milano
https://www.making-cosmetics.it/

19-20 November, Malmomassan
https://www.nordicorganicexpo.com/en/

19-20 November, Milano
https://www.in-vitality.it/

30 November - 02 December, Paris

https://natexpo.com/

02-04 December, Paris

https://www.figlobal.com/europe/en/home.html

2026

22-24 February, Bologna
https://www.sana.it/en/home/1229.html

26-29 March, Bologna

https://www.cosmoprof.com/

04-16 April, Paris

https://www.in-cosmetics.com/global/en-gb.html

14-16 April, Warsaw
https://nutrafood.pl/en/
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