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Global Nutraceuticals Market Callaghan

Market Reports World
October 28th, 2016
Analysts forecast the global Functional Food and Nutraceuticals market

to grow at a CAGR (compound annual growth rate) of 7.39% during the
period 2016-2020.

The global dietary supplements market expected growth by 2025 - US$252 . R Vil
billion T from US$131 billion by 2016. ! s‘j“k‘“' | [V,
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Lipophilic Vitamins T Callaghaninnovation
Encapsulated or Exposed? Sensitivity of Vitamins

Light Oxidizing Reducing Heat Humidity Acids Alkalis

Goal: Improve stability during processing and storage of agents  agents
fortified products Vitamin A b e + ++ o+ ++ o+
. Vitamin D +++ +++ + ++ + ++  ++
. ) _ _ itamin ++  ++ + = + + ++
Physical and chemical factors: light (UV), heat, moisture, ViamnK 44+ + o+
exposure to air, acid or alkaline environments. Vitin © RS L I L
Thiamin ++ o+ + 4+ o+
) ) ] Riboflavin +++ 4+ ++ O+ + +  +++
The biological effects of UV light: Niacin - T T T
Vitamin B6 ++ o+ + + +  ++  ++
- Degradation ViamnB12 4+ + b
: : : : PaniothenicAcid  +  + = A = S
- Safety, ex. formation of reactive species (singlet oxygen and Folic Acid T
superoxide radical anion) in case of vitamin AA Damage lipids Biotin + o+ + o+ o+ ++
and DNA + Hardly or not sensitive 4+ Sensitive +++ Highly sensitive

Source: F. Hoffmann - La Roche. Basel.
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Food grade Nano-vehicles

Key Characteristics: Food-grade protein-based and lipid-
based materials, biodegradable, able to encapsulate
lipophilic molecules (e.g. Retinol), easy to handle

A ZS@Formula
A GFormula — + Vitamin Q)
A SSc@ormula

i
A SSFormula+ Vitamin A Encapsulated vitamin in powder form

SBSFormula SScFormula GFormula ZSc&Formula
+ Vitamin A Vitamin D, Vitamin D, Vitamin D,



Encapsulated vitamins T Preparation to Characterization

SEMc ZetaSizeNano
ZSGFormula : Vitamin Dy

500 nm

ZSEFormula 4°C to 37C size increases from 180
200 nm and zeta potential change®l to-19 mv
with increase in temperature

ZSEFormula+ VitaminD;: 4°C to 37C size
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ZSEFormula VitaminD,

500 nm 500 nm

increases from 18@00 nm with 4.5microm
particles (3%) and zeta potential:3 at £C,-20
mv at 25C,-11 mv at 37C



Encapsulated vitamins i Preparation to Characterization ca"aghanlnnﬂvatlﬂn

SEMc ZetaSizeNano

C-Formula : Vitamin D,

500 nm 500 nm

C-Formula: 4°C to 37C size increases from 160
860 nm and zeta potential from
-10 to-13 mv with increase of temperature.

C-Formula+Vitamin D : 4°C to 37C size slightly

increases from 38630 nm with microparticles
showing(3%) at 2&, and 80 nm particles (6%) at
37°C and zeta potential 25 mv at lower
temperatures and23 mv at 37C.




Encapsulated vitamins i Preparation to Characterization ca"aghanlnnﬂvatlﬂn

SEM
SSC : Vitamin Q

Preparation:
Ethanotwater, Sonication Shear mixer, Freeze Dried

500 nm 500 nm

Encapsulated vitaminn SSC:“€ to 37C size 20800 nm. Zeta potentiall7 mv at lower
temperatures and22 mv at 37C.




Encapsulated vitamins i Preparation to Characterization ca"aghanlnnﬂvatiﬂn
SEM ﬁ? %ﬂ,g:o

SS : Vitamin A %. -

Preparation: e‘@g%gﬁ;@

Ethanotwater, Ultrasonication Freeze Dried
Nanoliposome bilayer

Encapsulated

500 nm

Plant Sterols:

EuropeanFood Safety Authority (EFSAfauthorisedclaim
that allowsfood manufacturergo statethat & LJt dteyois
contribute to the maintenance of normal blood
cholesterolt S @ &ith & & R | iktdkeof at least 0.8g of
plant sterol<.

Ret Lecithinand Plant Sterols Nutrigold Update Service




Encapsulated vitamins i Preparation to Characterization

Callaghan
Infant Formula

Added: SS Formula + Vitamin A

1.20 1.00

1.15 0.80

EI 0.60

= 110 :
i A 040
A 105 o O
8 1.00 0.20

0.95 0.00 520 Sk |

0.0
HOUrS HOurS

Infant Formula Infant Formula + Infant Formula +
UV Exposure UV Exposure UV Exposure
Vitamin D, Measurements Vitamin A, Measurements Vitamin D; Measurements

Infant Formula Label Vitamin A 68g/100 mL, Vitamin @ 0.95>g/100 mL
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Callaghan
Stablility of Fortified Milk:

vAg
Sun ExposureLCMS Measurements Dy
/
6.00 Fortified Milk contains vitamin D / QUARTS SH ;/
5.00 —— ﬂ
Ej 0 ICED water
¢ 3.00

Conditions Mixing &
2.00

Cooling In Quartz

1.00 Chamberin asunnyday

0.00

HOUrs 4.5




Encapsulated vitamins i Preparation to Characterization

Vltamln I:a in Fortlfled Mllk’ UV LCMS D3>g/mL Olive-based Vitamin D3In Fortified Milk
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chamber
No UV Olive Based Formula D3 UV+ -Ba&dwé&ormula D3 UV
(18 hours)
D3>g/mL Fortified Milk ZSEormula: Vitamin D3
. D3>g/mL In Fortified Milk
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ZSCEFormula + D3 UV
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SSC : Vitaminyid Fortified Milk

D, > #nL
30.00

@
Sample Condition: 20.00

Mixing & Cooling
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Encapsulated Vitamin, I Fortified Milk
UV exposurg LCMS L

_, 4000
é Conditions: No Mixing- Cooling in UV Chamber

A 3000
DOO
2000
Fortified Milk + ZCFormula Vitamin @
o  Fortified Milk + GFormulaVitamin Dy
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0 0.7 1.5 2 35 55 18 24 46

Time (hours)



