


Maintaining
good vision

Eye health continues to be a difficult
challenge for healthcare services
worldwide. Every life stage has a different
set of risk factors that can impact eye
health, and the ongoing threat of blue light
from sunlight and the screens of digital
devices can affect people of all ages. Age
is a significant risk factor for visual health,
and visual impairment is most prevalent
in the senior generation. For the adult age
group, it is therefore critical to futureproof
against potential visual impairment.

One meta-analysis comparing omega-3
fatty acids to a placebo fatty acid in

the management of dry eyes found

that omega-3s could offer an effective
therapy for the management of dry eye
disease. Looking at seven independent
studies, with a total of 790 participants,

the results suggested that omega-3s

could be introduced to individuals’ diets

to lower the risk of both AMD and dry eye
syndrome.®’ This is supported by a second
meta-analysis, which concluded that
omega-3 supplementation significantly
improves dry eye symptoms in patients with
dry eye disease.®® In this specific report,

a number of clinical trials also showed

that omega-3s may support healthy tear
production, contributing to overall eye
comfort. Glaucoma - the second major
cause of blindness worldwide — is another
emerging area that has shown benefits with
omega-3 supplementation.® It is thought
to lower the risk of developing glaucoma by
elevating intraocular pressure (IOP), a major
modifiable risk factor for the condition.'°®

Beyond
wellknown
benefits

As consumers look to adopt a more holistic
approach to their health and wellbeing, it is
important to understand the lesser-known
benefits of omega-3s to appeal to a new
generation of consumers. Scientific data
indicates important and emerging health
areas for omega-3s including benefits

for full-term pregnancy, immunity, sports
performance and sleep.

Lower risk of premature birth

Omega-3 LCPUFAs can reduce the risk

of pre-term birth. One paper suggested
that lower plasma concentrations of EPA
and DHA during pregnancy is a strong

risk factor for early preterm birth."' A
Cochrane review — including more than

70 randomized controlled trials — agreed,
concluding that omega-3 supplementation
during pregnancy (500 - 1000 mg/d

DHA + EPA, with at least 500 mg/d DHA)

is an effective strategy for reducing

the incidence of preterm birth.’°2 The
scientific evidence is so strong that
experts determined no further studies are
required to establish a relationship between
omega-3 and preterm birth.

Supporting the body'’s
natural defenses

An effective, fully functioning immune
system is essential in helping the body

to protect against infection and disease.
Both omega-3 and omega-6-derived
metabolites have important immune-
regulatory functions.”®® Of the LCPUFAs,
however, EPA and DHA exert the most
positive influence over the immune system
throughout life. As well as playing a critical
role in the development of the immune
system in infancy, omega-3s help optimize
the immune system by enhancing the
function of immune cells.°* This enhanced
function translates to a reduced risk

of infection, as evidenced by several
randomized trials. These trials have shown
that omega-3 supplementation may be
beneficial in decreasing the incidence and
duration of infections in children.°5-°7




In adults, the anti-inflammatory properties
of omega-3s contribute to normal immune
function.'®® Inflammation is an important
component of the immune response,

but continued inflammation can have a
negative impact on the body and result

in tissue damage. EPA and DHA help

to resolve inflammation as part of the
immune response by being converted

into specialized pro-resolving mediators
known as resolvins, protectins and maresins
Together with other molecules, they
coordinate the resolution of inflammation
and support healing.’°®" Linked to
omega-3 anti-inflalmmatory properties

are allergies. Allergic disease is one of the
most common chronic health conditions in
the world, usually occurring because of an
overactive immune system. EPA and DHA
supplementation throughout life may help
to reduce the risk of allergy, like asthma.™"™
Maternal nutrition strategies including
omega-3 LCPUFAs may also lower risk of
allergies in infants, with one study reporting
that postnatal fish oil consumption is linked
to decreased food sensitization and food
allergies in infants.™

Sports performance

Omega-3s have many benefits for

the categories of sports performance,
muscle recovery and cardiorespiratory
fitness. Research shows that EPA and

intense exercise.”* Other studies have
found improvements in stroke volume,
cardiac output and heart rate recovery
following omega-3 supplementation.125,126
This evidence is in line with a consensus
statement from the International Olympic
Committee, which says that 2 g/d omega-3
supplementation may assist with training
capacity, recovery, muscle soreness and
injury management'?’

Sleep quality and duration

Good sleep is one of the foundations of
optimal health. Omega-3s, especially DHA,
help to improve length and quality of sleep
in adults, children and adolescents 8130

In children aged between 7-9 years of

age, 600 mg/d DHA supplementation
increased sleep duration by one hour.”
Another study found that teenagers with
the highest levels of DHA in their plasma
slept 32 minutes longer on the weekends
when supplemented with DHA for just

one week.132 Low levels of DHA are also
associated with lower levels of the hormone
melatonin, which helps individuals fall
asleep.”®

Key health concerns worldwide

dsm-firmenich’s 2019 survey found that eye health is one of the
top priorities for consumers today. But while 66% of consumers
said they are worried about their vision, only 58% take action.
Protection against disease is also important for a high proportion
of consumers (65%), as are other emerging health areas such as
mental and emotional health (60%). These findings highlight the
importance of consumer data and reveal new opportunities to
develop innovative and accessible nutrition solutions that target
specific health benefits.

DHA supplementation (>860 mg/d for
more than eight weeks) contributes to
muscle strength and function, while at

the same time reducing muscle damage
and pain.""™ Further reports have
demonstrated that omega-3s improve
cardiorespiratory fitness, i.e. the ability of
the circulatory and respiratory systems to
supply oxygen to skeletal muscles during
sustained physical activity, and reduce
exerciseinduced inflammation; aiding a
great workout session and muscle recovery
afterwards™'?2 An association has been
observed between omega-3 serum
concentrations and resting heart rate
and heart rate recovery.123 A randomized
controlled trial showed that DHA-rich fish
oil modulated oxygen consumption during




low worl

Despite extensive scientific evidence on

the link between LCPUFAs and human
health, and expert advice on nutritional lipid
consumption levels, most adults worldwide
do not meet the recommended intake of
250-500 mg of EPA and DHA omega-3
LCPUFAs per day.®** A reason for this is that
onethird of the world’s population does

not have access to, or cannot afford, a
nutritious and healthy diet. Known as ‘hidden
hunger’, these individuals lack adequate
quantities of important micronutrients and
nutritional lipids in their foods, which can
have a devastating and long-term impact
on individuals and communities globally.
Another reason is that even when omega-
3-rich foods such as fatty fish are available,
eating these foods regularly may not be
compatible with modern eating habits.

A dsm-firmenich insights survey, including
more than 17,000 consumers across 23
countries worldwide, found that only 34%

of individuals eat the recommended 2-3
portions of fish a week.®® This is in line with a
study that observed ‘very low’ EPA and DHA
blood levels in many individuals worldwide.*¢
As indicated, low EPA and DHA intake and

Why is lipid status

wide?

status and high omega-6: omega-3 ratios
can have serious negative consequences
on human health, creating pressure on
healthcare systems that are tasked with
managing and treating these conditions.

The first systematic review to examine
blood levels of omega-3 LCPUFAs

— specifically EPA and DHA —on a
global scale analyzed 298 studies

to develop a global map showing

the levels of the two fatty acids in

the blood stream of healthy adults
(figure 2)¥” The report concluded that
consumption of EPA and DHA may

be too low to have a preventative

or positive action on cardiovascular
and cognitive health in a number

of regions worldwide. Regions that
had the lowest EPA and DHA blood
levels (<4%), and therefore most at
risk of developing a chronic disease,
included North America, Central and
South America, Europe, the Middle
East, Southeast Asia, and Africa.

Figure 2: The global status of EPA and DHA'™
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Bringing effective
solutions to
the market

Right from the start of life, early life
nutrition solutions help to shape longer
and healthier futures by ensuring mothers
and their children receive the necessary
nutrients at appropriate levels. Fortified
food and beverage products are also an
important tool, especially in vulnerable
populations suffering from *hidden hunger,
as they help to close nutritional gaps

and support individuals in meeting their
nutrition requirements. Whereas dietary
supplements, in combination with a healthy
diet, are an efficient, convenient and cost-
effective way to help consumers reach
adequate nutritional lipid levels at all life
stages.®® But despite 71% of consumers
reporting that they are familiar with
omega-3 supplements, only 33% of those
interviewed in dsm-firmenich'’s survey said
they currently take them.

To address changing consumption routines
of consumers globally and break down
barriers to consumption, while at the

same time meeting evolving nutritional,
convenience and taste needs, continued
innovation in product format and
application is essential. Consumer research
and insights are important as they enable
manufacturers to address current consumer
health concerns and meet shifting
preferences. Awareness and understanding
of emerging trends — such as the shift
towards vegetarian or vegan diets in certain
demographics, or growing environmental
concerns and demand for sustainable
products — is also critical to developing
innovative nutritional lipid solutions that will
promote the health and wellbeing of global
populations.

dsm-firmenich helps dietary supplement
manufacturers overcome common
compliance and consumption issues,
including:

» To help reduce capsule size,
dsm-firmenich provides highly
concentrated or potent solutions
as part of its offering

* Reduce fishy smell or aftertaste via
stability expertise and by
using highquality oils

» dsm-firmenich enables the use
of attractive claims on labels making
the health benefits more tangible for
the consumer

» dsm-firmenich’s nutrition science and
advocacy and help raise awareness
of deficiency levels of omega-3s and
support clear messaging about the
health benefit solutions that EPA and
DHA can provide across every life stage

» dsm-firmenich offers plant-based
omega-3 ingredients and solutions to
meet the vegetarian and vegan consumer
trends

» Sustainability concerns are minimized
due to dsm-firmenich’s sustainable
manufacturing processes and ‘Friends
of the Sea’ certifications meaning
dsm-firmenich’s nutritional lipids from
fish origin are sourced from sustainable
fisheries.



er with

It takes more than ingredients to unlock
insight-led innovations in the nutritional
lipids market; it takes a partner that
supports you at every stage of your
product development process — from
concept to consumer. As a purpose-led
company, dsm-firmenich is passionate
about supporting the health and wellness
of consumers worldwide.

At dsm-firmenich we know that purpose
can be the difference between simply
driving consumer interest and elevating
your product as unique on supermarket
shelves. That's why we take an insight-
led and human-centric approach to
innovation; to ensure consumer trends,
needs and preferences are addressed in
a way that will ultimately enhance their
health and enable them to live better
for longer.

When you partner with dsm-firmenich,
you get access to our broad portfolio of
science-backed products, customized
solutions and expert services at every
stage of the development process, so you
can create purpose-driven nutritional lipid
products that attract a new generation of
consumers.

High-quality products

dsm-firmenich provides a complete
portfolio of science-based and high-
quality nutritional ingredients, including
EPA and DHA omega-3 fatty acids from
marine and algae sources.
dsm-firmenich'’s ingredients can be
used in a range of dietary supplement
formulations and food and beverage
products.

Your end-to-end partner

Products - Customized solutions - Expert services

~-firmenich:
-to-end
ion partner

Customized solutions

dsm-firmenich’s are designed to help

bring your products to market faster, more
efficiently, and with enduring success. From
offering global blending capabilities that
allow for the creation of fully customizable
nutrient blends in one single, homogeneous
premix, to providing tailored market-ready
solutions that dramatically simplify a
customer’s supply chain, dsm-firmenich
helps you turn peopleinspired insights into
products that consumers will love.

Expert services

It takes more than ingredients to bring

a product to market. dsm-firmenich is
committed to adding value at every
stage of development — from concept to
consumption — through a broad range
of expert services available across its
global network. These services, which
bring scientific and technical, innovation,
market insight, and regulatory expertise
to customers, support the development
of nutritional solutions that successfully
address the needs and format preferences
of individuals worldwide.
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