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Heart Attack and Dietary Fat Intake
of Eskimos vs. Danes (1976)

ESKIMOS | DANES
Myocardial Infarction 3 40
Energy from fat (%) 39 42
n-6 PUFA (g/d) 5 10
n-3 PUFA (g/d) 14 3
n-3/n-6 2.8 0.3
Cholesterol (mg) 790 420

\@} Ceres Consulting

Bang, Dyerberg and Hjorne, 1976




Protection Against Sudden Death, CHD Mortality
and Cardiovascular Mortality by 880mg/day
n-3 PUFA Supplementation

A randomized clinical
intervention, GISSI
Prevenzione (11,323
MI patients)

Intervention: Daily n-3
PUFA (-882 mg EPA &
DHA, 1:2), or vitamin
E (300 mg), or both, or
control

Follow-up: 3.5 years

@Eﬁ} Ceres Consulting
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EPA and DHA Intakes Associated with Lowest
Risk for CHD in US Epidemiology Studies

539 mg/d

SCD { 57%; total
Alber'T Top quartile mor[')fali'ty J 309%0

] ] Primary cardiac
Siscovick Top quartile qrres'l'yi« 90%

Hu Top quintile Fatal CHD 4 37%
Dolecek | Top quartile Fatal CHD | 39%

. T
Mo ZlefClr‘l an Two or more non-fried fish meals per week d::%: :ELHgo%
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Fetal DHA Status Increases
Exponentially During Gestation

22:6(n-3), % of total RBC-fatty acids
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Reference: Hornstra et al., 1995.




DHA Status of Preterm Infants
Compared to Fetal Levels
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Hornstra et al., 1995.



Visual acuity at 8 years of age
is related to DHA status at birth (n=56)

visual acuity
(adjusted mean)

1 2 3 4

(4.3) (5.5) (6.5) (7.9)
M Ceres consuiting UMbilical plasma DHA quartiles (%)




Administration for 17 weeks formula with DHA and AA improves mental

development of term infants at 18 months
(Birch et al., 2000)

Mental development Psychomotor development
+8
+4
100
-4
Control DHA DHA+AA Control DHA DHA+AA
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Prevalence of postpartum depression is
negatively associated with maternal DHA status
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Clinical Conditions with Possible

Involvement of n-3 PUFA

. Coronary heart
disease

. Blood lipid
disorders

. Hypertension

. Atherosclerosis
. Thrombosis

. Vasospasm

\@} Ceres Consulting

. Arthritis

. Cancer

. Allergic asthma
. Autoimmune

diseases

. Inflammatory

diseases

. Psoriasis



LC OMEGA-3 PUFA INTAKE/RECS

(mg/day) (Cardiovascular disease)
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New Daily Recommended Intakes (DRIs) for
PUFAs: Still Strong Input from Oil Producers

PUFA Men Women | Pregnancy | Lactation
g/ day g/ day g/ day g/ day

o-Linolenic Acid (n-3)

-

4)
p Ceres Consulting




Petition to FDA for a Health Claim
for Omega-3 LC Pufa Foods

e 500mg/day long chain fatty acids

e Based on 4 meal occasions, therefore 125 mg
of long chain omega-3 fatty acids (EPA/DHA)
per RACC

o foods must be a low fat, low saturated fat,
low trans fat, low cholesterol food

e Supported by and similar to AHA recs.,other
countries, respected researchers

Qualified Health Claim already for DS

\@} Ceres Consulting




American Heart Association Scientific Statements:
Fish Consumption, Fish Oil, Omega-3 Fatty Acids and
Cardiovascular Disease, 2002

Population Recommendation

Patients w/o documented CHD Eat a variety of fish (preferably
oily) at least twice a week, include

oils and foods rich in ALA

Patients w/ documented CHD Consume 1 gm of EPA+DHA per
day, preferably from fish,
supplements could be used in
consultation with a physician

Patients needing TG lowering Two - four gm of EPA+DHA per day
provided as capsule under a
physician’s care

\@} Ceres Consulting Kris-Etherton et al, Circulation, 2002




European Society for Cardiology

e Guidelines for CVD prevention

Oily fish and omega-3 fatty acids have particular
protective properties

e Guidelines for management of ST-elevation
infarction / secondary prevention

Class I: Supplementation with 1 ¢ fish oil n-3
polyunsaturated fatty acids /day

e Guidelines for prevention of sudden cardiac
death

Class lla: EPA + DHA
De Backer G et al. Eur Heart J 2003, 24:1601

.@} Ceres Consulting Van de Werf et al. Eur Heart J 2003, 24:28
s Priori SG et al Eur Heart J 2003, 24:13




New Maximum Levels of Use for menhaden
Oil and other fish oils (ethyl esters)

Sweet sauces, topn-nos end syrups f4"!)
\@?} Ceres ConsL.....q

Category of food"

Proposed maximum
level of use

Baked goods and baklng mixes (1)
Cereals (4) . 2 e

Cheese products (5) .
ConditREntSI(BYl - it i e iR
EQg products (11) .ot e
Fats and oils (12), but not in infant formula ...
Fish products (13) . I e e e
Frozen dairy desserts (20) ...................................................................
Gravies and Sauces (24) .....cciiiiiiiiiie e en s
Meat products (29) ..o e e
Milk Products (371) ooeeiniiiiiiiii i e e s et s e ae e
[V EUY A oY (16 L1 Tod £ (X ) LTI LT
(=7 1= Lo 5 {010 Lo [T (< 7 4) [P P e P BT RS T T
Soup MIXES (F0) oiueniiiimi e e s e s
Nonalcoholic beverages (3) ..o.ooor i
Chewing QUM (B) ..ot e s e
Confections and frostings (9) ..o
Dairy product analogs (10) .....cc........ e i P
Gelatins and puddings (22) ..ocooiieimiie s
Pastas (23) .oouieiiiieieiaiiiiiiet i ae e ettt e s e
[ =10 IR oT=1 T AAN 0~ Ny e e
Jams and Jellies (28) ...coririi e
Plant protein products (33) ...cooooiiiiiiiii
Poultry products (34) ..o e e
Processed fruit jUiCes (35) .eoerrimiiiaiiii e
Processed vegetable juices (36) ..........................................................
Soft candy (38) . ;

Sugar substltutes (42)

5.0 percent
4.0 percent
5.0 percent
5.0 percent
5.0 percent
12.0 percent
5.0 percent
5.0 percent
5.0 percent
5.0 percent
5.0 percent
5.0 percent
5.0 percent
3.0 percent
0.5 percent
3.0 percent

.0 percent
.0 percent
.0 percent
.0 percent
.0 percent
.0 percent
.0 percent
.0 percent
.0 percent
.0 percent
.0 percent
.0
.0

percent
percent




Market Leaders Driving the
Category

e Pronova
e Roche/DSM

e OmegaProtein

e Ocean Nutrition
e BASF
e Martek (infant nutrition primarily)

\@} Ceres Consulting




Council for Responsible Nutrition -
OMEGA-3 WORKING GROUP OBJECTIVES

Define Min. Industry Standards, assays, analytical methods.
« Amounts of EPA and DHA to be specified in mg/gm.

Specifications for oxidative by-products
e Peroxide value - Maximum 5 meq/kg
e Anisidine value - Maximum 20
o TOTOX value - Maximum 26

Contaminants specified maximum levels

PCB’s - Total polychlorinated biphenyls (PCBs): Less then 0.09 mg/kg
Dioxins - Maximum 2 pg WHO-PCDD/F-EQ/g
Heavy metals (Pb,Hg) - Less than 0.1 mg/kg

Work toward USP (USP) monograph for Long Chain Omega-3s

Education program

\@} Ceres Consulting




Public Information Programs

Most Credible Info Sources

. Health associations 84%
. Physicians 81%
. Dietitians /5%
. Pharmacists 2%
. Nurses 66%
. Health newsletters 64%
. Govt agencies 62%

\@} Ceres Consulting




Health Professional Opportunities

Pharmacist/Patient Fact Sheet -

One Minute Counselors

e Pharmacist : New Recommendations for
« Omega-3 Fatty Acids

e Patient: Understanding The Good Fats

American Dietetic Association NARD
Dietary Practice Groups - SCAN and NCC
® Nutrition in Complementary
Care

® Sponsoring Executive Meeting
® Developing articles for newsletter

Dietitians in the New Jersey Chapter of

\ascular and Wellne

® Sponsor Speaker(s) i‘;ﬁéfi:
® Distribute Newsletters and Studies :
\@} Ceres Consulting
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Scope of Available Literature (rochensm

Omega-3

@ pg\%S | EREE

Polyunsaturated Fatty Acids in Nutrition
and and Disease Prevention

health benefits

2 Visual Function A Concern In HPA Children
3 Managing Fatty Acid Status Of Breast Milk
3 Better Stereopsis In The Older Child

T E € :;—L OGIES Iong'Chain
polyunsaturated
fatty acids

REFI

Cardiovascular Disease

THE
4 Fish Oil LC-PUFA And The HRT Puzzle
5 Combination Therapy In laannsL\/\’m'mv
5 Fatiy Fish Intake Benefits The Elderl
e Inflammation
6 Clinical Value Of Correct LC-PUFA Balance | 5 B s R O3
e 6 Collateral Use of Omega 3 LC-PU VoLume 3, Nuaer 1 January 1999
Nutrition
on
Omega 3 LC-PUFA As Adjuvant In H. pylori Therapy
n D, eatinatn e
Cancer troduction to Polyunsaturated Fatty Acids
Reviewed by Norman Salem, Jr., PhD*
p 8 AFisherich Diet And Lung Cancer
7 »d of rapid expansion in scientific upen naturally-occurring sources of both omega-3 and
7 insaturated fatty acids (PUFA) in omega-6 PUFA. As a result, they were leaner and their
UFA in partiular. Both omega-3 body tissues had signffcanty higher amounts of omega-3
were recognized 25 important PUFA. Today, however, our food animals are commercially
/ mbrares, a5 wel a5 precusors o reised on feeds that are high in omega-b and lack omega-3
S = = unds known as eicosanoics. PUFA.'** As a result, meat and other animal products, such
y »d in many important biologica a5 cqgs, contain less omega-3 PUFA. Fish raised through
in body* Recently it has been e pracice of aquacuiture also contain less omega-3
Y PUFA Newsletter, Vol 5, No 1, March 2001 pical “Western* diet, which is PLUPA becane iy dlt s ccoss & s fooek thar
omega-é PUFA. than in omega-3 are a source of these fatty acids. Since a significant amount
Uity 1wt supyiy 112 3ppropriate balance of PUFA for of fat in the modern Western diet comes from beef and
optima! biological function. = ity products, there is a greater concentration of omega-é

than omega-3 PUFA in our body

In addition, the industrial revolution introduced
vsgetable ol tschnology and popularized the s of
cocking oils derb wiers, safflowers, peanus,

FATTY ACIDS IN THE EVOLUTION
OF THE HUMAN DIET

For millions of years, preistoric humans existed on a diet

nsisting primarily ur fresn fruits, leafy vegetables and acid.' Of ritical ance for infants, during the latter
e T e e
unchanged over his time, provided 3 1:1 ratio of omega- primary source of essential fats i infant formula. In
UFA, and indludled reletively large mounts contrast to human ik, ypical vegeteble oilbased formulas
versions of these fatty acics:* The prehls- sold in the United States do not contain docosahexaencic
ich has been termed the “Diet of Evolutionary acid (DHA), an essential omet A
Adaptedness,” is thought to be reflective of the biochem-
ical and physiological milieu in which humans evolved, Fat Intake and Incidence of Coronary Heart Disease”
Over the past 150 years, however, th

significant changes in the composition of the food supply 5
of Western societies, resulting i en ncrease
5 e W elace bt O
PUFA. Today, the ratio of omega-6 to omega-3 PUFA in
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LC-PUFA Consumer Awareness

f -
0
Omega 3 3%

0 2002
3 730, | 02001
m 2000

75%
. . @ 1999

Fish Oil 64%
L 62%
0% 20% 40% 60% 80%

Demographics of Consumer Awareness (2002)
74% female vs 56% male. 75% ages 35 to 65+. 80% incomes >$50K
80% West Coast; 76% East Coast; 74% South

84% college grads and 72% some college education
’ Ceres ConSUIting (Multisponsor Surveys 2002)




Awareness Study Europe

Have you heard of OMEGA 3, as a food
ingredient?

40 -

301

w1997
W 1999

20- I’ I p I
107 ﬂ’ ' I’ l’ 1999

Poland France Spaln Italy Germany
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PRODUCTION PROCESS OF
ROPUFA OMEGA-3 OILS

Soap |«

Crude Oil

NaOH

Spent Earth [*

Spent

adsorbate

@Eﬁ} Ceres Consulting

Diatomaceous
earth

Vacuum,Steam

Silica,Carbon

Vacuum,Steam

Refined Oil

Tocopherol, Ascorbyl
Palmitate, lecithin




Formulation of lipophilic actives

Fat Soluble Active Matrix (Gelatin) +
|. Preparation of Ingredient + Stabilizers Sugar + Water

Solutions \ /

Emulsification

Il. Preparation l
of Emulsion :
O/W Emulsion
Spray drying Powder Catch
1. Drying of l l
Emulsion
’@?} Ceres Consulting Solid SD Form Solid PC Form

Slide courtesy:Dr. J-M Tritsch, DSM



Microencapsulation
Beadlet Cross section

maize starch

Inner ohase - P
(0.2 - 0.4 um) Gelatin

with stabilizer (Tocopherols, Carbohydrate
Rosemary Extract) Sodium Ascorbate

0.4 mm

.! @,gg Ceres Consulting Slide courtesy:Dr. J-M Tritsch, DSM



n-3 LC-PUFA Food Fortification:
Fish Oil in Cow’s Milk

e Open label trial of 0.3 g EPA + DHA in milk

e Eight subjects received 500 mL part skim milk
per day

e Fortified with ROPUFA ‘30’ Food Oil

o After three weeks, triglycerides decreased 12%
and HDL-C increased 21% from baseline

(p<0.05)
e Conducted in Italy with Parmalat Plus Omega 3®

.@} Ceres Consulting Visioli, et al, Pharmacol Res 2000; 41:571-6.




Specialty Supplement Sales:
Fish Oil

166M1
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Annual Growth in Sales:Fish Qil

40%

35% 33% 35%

30%

25%  24%

25%

20% 17%

0
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10%
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BARRY SEARS,

Balance Your Hormone and Insulin Levels

ENTER

A DIETARY ROAD MAP TO

+ LOSE WEIGHT FERMANENTLY
+" RESET YOUR GENETI‘; CODE
~ PREVENT DISEASE
VACHIEVE MAXIMUM PHYSICAL PERFORMANCE
" ENHANCE MENTAL PRODUCTIVITY

BARRY SEARS, PH.D.

WITH BILL LAWRERM

Read by Dr. Barry Sears
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High Concentrated/ Extra Strength
Fish Oil (EE)

M ez one Diet
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#1 NEW YORK TIMES BESTSELLING AUTHOR
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Sears’ Lab introduces nutrition bars
with long-chain omega-3:
.@} Ceres Consulting 33 Mg per serving in 3 delicious flavors




Addition of LC-omega-3 Fuels
Growth in New Products

Enfamil Lipil Concentrate 130z Reformulated with Omega 3 - FDMx

—— - $6,000,000 20,000,000

WBOWATER  MUST ADD \WATER + 18,000,000
n $5,000,000 / " | 16,000,000

Enfa il $4.000,000 | | Fortification Occurred Here | - 14,000,000
112,000,000

o> $3,000,000 10,000,000
1+ 8,000,000

i $2,000’000 /'/-/./ | 6’000,000
MO $1,000,000 1 4,000,000
| Mk o o '/./'/" 1 2,000,000

& Conceniraied Liguid AR $0 w \ T T -

Add Warer

—s— Dollar Sales —e— \olume Sales




Indulge - Adult Chocolate
Meal Replacement

Satisfy with chocolate
Balanced nutrition
Drink to better health

This is not the typical chalky meal
replacement liquid. This is real
chocolate low-fat milk now as an
excellent source of 13 vitamins
plus minerals already in milk like
calcium, magnesium and
phosphorous. The beverage is
enhanced with LC-omega-3 often
lacking in adult diets.

Cosmetic /| Wellness / Prevention




Maternal Health Concept
Sweet Beginnings

' Choeolute Flavor

& FL OF (240 mtl)




Continuing Global Launch of New
Products - Processed Fish

Nutrition

Per 100g: energy 790kJ,
11.8g protein, 6.9g fat,
0.8g of which saturates,
2g of which
polyunsaturates, 0.6g
omega-3, 490mg alpha
linolenic acid (ALA), 40mg
eicosapentaenioc acid
(EPA), 100mg
docosahexaenoic acid
(DHA), 4g monosaturated
fat, 19.7g carbohydrates,
2.3g of which sugar,
333mg sodium

Company: JR Simplot Company
Country: Australia
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Supermarket Brand Starts
Value-Added Seafood
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Cur delicicus
CatCh imitation crabmeat,

now has omega-3s
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1000MG OMEGA-3'S
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Diversity in Value-
Added Seafood
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Long-chain omega-3 in liquid egg substitute
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Biscuits




Cookies
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Drinks/Other

Isabel’s
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Omega-3 Battle Looming

o Differences between
omega-3 and
EPA/DHA and ALA

e Conversion around
5-10% of ALA to EPA

e Data for CVD not

nearly as strong as
for EPA/DHA
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Canada set for omega-3 milk battle

Crmiega-2 prodocers of all oypes sl boose
the=ar eyes on Canada in the coming months,
where the sate of Chntans s oo be the sage
for an important conte st betwesn @mailar
procucts that are both touong the benebits of
amego-3s Cinano wall become the frs
mark=tin the sworld in which nval omega-2
fortabied milks — cne manne-socurce, ooe
vegetable-source — wall ke found side-bo-ade
an the supermarket shel

Whale sci=ntists and cmega-3 producers
tend o believe that most corsumers, when
they et the nght compmamicatons, will pack
the product that prosvades the dose of TIHA
and EPA they need (only coailable from the
prl:\-duc( made wath marne-source omega-S L
thatis an .:cziurnpl:ion as-wel unmpp-\:rtcd IJ'\(
=ndence from the markst. The Canadian
comtest will ke the firs reak-hifs test of this
hypothesis watch the two partes wsing dilfe=r=nt
approachss in ingrediens, poicing and
commumcating the health benehs. Which
brand wins will be
25 much about
sErofegny as aboaat
sCiemce

Marrel, the
Cansdizm dairy
producer which
Lot 1_near|aur)c hed
Marrel Oimegn-5,
Cansda’s firs
amego-3 milk
drnk, & extending
itz disoribabon o
i, whesre Gt
will b= in head-om
competnon with
Meilson Diary™s
Diairy Cihkt
Cim=go- 3 forohed

Canadian chldren. In terms of clames, the
Meilson DHA milk & permatbed to sans
Nohmepa-5 iy acidy covabrifude fo pood Bealil, proned
i avedafrmend

TS, e ormepa- 5 falle aoid, swpdos moread
drosiofenes of M drane, s aed mewern

Maborel’s Crmega-3 brand, on the other
hand. carmes no health clagm. But from the
ourser rstead of adverasing, the company has
beeen vsing o vigorous PR campaign in sshich
it talks in o= press relenses about bone
“Chernemtaion of Owege-3 ol Geepga-3 producly
s as el Creepe-3 oodld Sedp s Frosaole 8
mdwcsion of Sood chobsterol; Prevent coain ilfoesses
= s canrooarsealar disem o
Foster Erwin and afsua! deerdtenend de iildnes;
Smgree iveemeas eaciiores e alloeser, aad
Fedwce dor rivks of dhe formation of Noad cletr™

Frice-wis= Meailbon"s Diairy Ohi is priced at
a 10% preminm to regolar mmlk swhile Maenel
On’.l:-,ga—ﬁ stancs at o
25% premdum in its
home siare of l;l_u-:-b-ec.

COMMENT: Some
il argue thar this wall
be a poOr best E—Dm
wwhich to dirans
comclhEsions, since the
Meilson prodoce
provides cnby 20me of
DHA per 250ml
serving compared to
125myg per 250ml serve
For most DHA -forafied
milks. Honweer iris
questicnable whether
tme-pres=ed consumers
will notce ar
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Milestones

WHO
AOCS
SPR CHPA
ISSFAL CRN
N-3 Infant | | Health Claim
Formula .
v
Pearson/Shallala
ODS Review
AHRQ Reports
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BNF
ILSI
AOCS CRN CRN
ISSFAL
DRI Industry Nomenclature
for Monograph Standards
LCN-3 :
v
ADA H Product
AHA USP Labeling




Trends in Fish Oil

® Consumer: High attention and awareness to omega-3 fatty acids;

"Strong, positive science is driving sales.... Not a day goes by
that's not about proof, whether its cardio, vision, inflammation or
maternal health."

e Manufacturer: No dominant manufacturer or brand

e Raw Material Supply: Leaders include Loders Croklaan, Ocean
Nutrition, Pronova and DSM. Food applications generating a lot of
interest. Food suppliers DSM, Omega Protein, ONC, Clover and
BASF focus on 'taste and smell'

e Science: Numerous studies and reports on multiple health
concerns; Omega-3 is in line for a food health claim under FDA's
Consumer Health Information initiative;
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