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Carocelle Chaperone Micelle Technology

Clinically tested pharmacokinetics and confirmed superior bioavailability 
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• Clinically tested pharmacokinetics

• Provides nutritional support to the macular region of the eye

• Supports healthy visual functions

• Provides superior bioavailability & bioactivity of Lutein & Zeaxanthin

• Clinically validated final product, not premix or single ingredient

• Developed in Cambridge (UK) by a leading biotech company

B E S T  I N  CL A S S - CAROCELLE  LUTEIN & ZEAXANTHIN

Cambridge Micelle Technologies is proud to present Carocelle Lutein &
Zeaxanthin – proprietary technology based supplements with clinically tested 
pharmacokinetics and confirmed superior bioavailability and bioactivity.
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KEY CONSIDERATION FOR SUPPLEMENTS

Micronutrient deficiencies are the result of the body not getting enough of the nutrients it needs.
We can prevent those deficiencies by making sure we get enough nutrients from our diet.

Dietary supplements are a good way of complementing what we eat to ensure we deliver the
essential nutrients. 

But...

What happens to the nutrients 
delivered in the supplements
format once consumed and how 
much of it is really absorbed and 
bioavailable? 



TOP GLOBAL TRENDS IN SUPPLEMENTATION

More and more consumers ask themselves this question.  That is why in light of their growing

consciousness credible clinical tests of supplements start to play a key role.   

Products’ high bioactivity plays important role as consumers start to link
product efficacy with its ability to be absorbed, bioavailable, and
ultimately bioefficient.

Absorption becomes just one of the factors. Bioavailability of a nutrient is
key and final attribute leading to the product’s efficacy.

Scientific evidence becomes essential to build product credibility among
both consumers and doctors (key opinion leaders).

Consumers turn to education, more frequently follow reports on human
clinical trials results, and look for more proof of efficacy and trustworthiness.
Doctors consider pharmaceutical standard of testing pharmacokinetics for
supplements as an ultimate proof of quality and efficacy.



Pharmacokinetics evaluation allows us to determine what happens with any substance, be it a 

nutrient, drug or supplement after it is ingested until it is completely excreted.

Pharmacokinetic profiles are routinely tested for all pharmaceuticals, yet very few producers of 

dietary supplements perform these tests.  

Bioavailability is a concentration of active molecules in the systemic blood circulation after their

oral administration. Only pharmacokinetics studies on the finished formulations can provide true

evidence of the bioavailability of the actives from these finished products. 

WHAT I S  PHARMACOKINETICS  ( PK)  &  B IOAVAILABIL ITY?  

Pharmacokinetics

Bioavailability

It is simply impossible to develop a reliable dietary supplement with confirmed 

bioavailability without pharmacokinetic tests of the final product‘s format.

By performing pharmacokinetics tests on the final product, not premixes or single ingredients, we 

ensure that the supplement nutrients are actually delivered to the systemic blood circulation and 

consequently to the tissues.
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Confirmed
bioavailability

Optimised
bioavailability tested pK

C A R O C E L L E  - 4  S T E P S T O  B E S T I N  C L A S S S U P P L E M E N T A T I O N

Clinically tested pharmacokinetics, confirmed, optimized and superior 
bioavailability
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Superior test results of bioactivity (4 week trials) :

� 42% reduction of inflammatory oxidative damage

� 58% reduction of ox-LDL level

� 82% improved plasma oxygen saturation

All tests performed on final products, not on premixes or single ingredients

Head to head comparison vs. competitive products

on the market. 
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CAROTENOIDS - TH E M O S T DES IRED ANTIOXIDANTS

Free radicals are produced in the body as by products of normal metabolism and as a result 
of exposure to UV radiation and some environmental pollutants. Because they are highly 
reactive, they can damage cellular components, which contributes to the development of 
many diseases. 

Free radicals are normally neutralized by efficient systems in the body that include the 
antioxidant enzymes and the nutrient-derived antioxidant small molecules.

Antioxidant supplements are reported to be beneficial. As a preventive measure, the best 
approach for healthy individuals is to regularly supplement adequate amounts of antioxidants 
- from fruit and vegetable rich diet or natural source antioxidant dietary supplements.

Carotenoids are one of nature’s most powerful antioxidant due to the system of 
conjugated bonds in their chemical structure

In healthy individuals with a proper diet, a delicate balance exists between free radicals and 
antioxidants. In some pathologic conditions such as pre-clinical and clinical states, oxidative 
stress accumulates and neutralizes the physiological antioxidative protection system.
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1Euromonitor International Trends and Insights in the Global Consumer Health Market 2014
2Euromonitor International Market for Cardiovascular Health Products: Current Trends and Opportunities for Future Growth 2014
3Anti-Aging Market -Global Industry Analysis, Size, Share, Growth, Trends and Forecast, 2013 - 2019

The global neutraceuticals market is projected to grow on steady pace 7% annual growth 
forecast within the next few years. 

Due to growing health-conscious trend, aging society, and Baby Boomers’ disposable 
income, there are 3 categories projected to grow faster than the global market: 

GLOBAL NEUTRACEUTICS MARKET FORECAST

Vision Care1

Heart Health2

Anti-aging 3 122.3b 7.8% (2013-2019)

1.8b 9% (2008-2013) 

1.22b 5.8% (2008-2013)

CAGR %Market Size US $
(2013)
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UNIQUENESS  OF  CAROCELLE  TECHNOLOGY

The technology is based on the invention of Carocelles - chaperone micelles formed from carotenoids, phospholipids and in 

case of some products other cargo molecules. This patent-pending technology resembles the natural micellization processes 

that take place in our body, to improve the bioavailability of active substances. 

Micelles are structures formed naturally in the intestines to improve absorption of 

lipids and lipid- soluble substances.

Lipids and fat-soluble nutrients are not water soluble, which is why they have to form 

micelles in our intestines. This is also why our body produces bile, to support micelle 

formation; without micelles we would not be able to absorb fats and fat-soluble 

nutrients, like lutein and other carotenoids. Their formation is necessary for proper 

absorption of fats and fat-soluble ingredients in our diet.

Carocelle technology improves the absorption of carotenoids with specific chaperone 

micelles designed to facilitate their incorporation into newly assembled lipoproteins,

which are involved in their transport for circulation. 
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Carocelle micelles provide some distinct advantages that stand behind this technology’s efficacy: 

Micellization helps carotenoids become more resistant to 
degradation in the highly acidic stomach environment. This 
ensures that more active lutein & zeaxanthin can pass to the 
intestines and be absorbed.

Micelle format resembles the natural mixed micelle that is formed 
in the intestines with fat, phospholipids and bile acid. This 
guarantees optimal absorption of fat-soluble ingredients, like lutein 
& zeaxanthin. 
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3 The result is increased delivery of active lutein & zeaxanthin to the 
intestine for maximum absorption, improved pharmacokinetics 
and remarkable bioavailability. Clinical studies prove that
Carocelle Lutein & Zeaxanthin reached significantly higher level of 
bioavailability in the bloodstream and showed superior efficacy in 
inhibition of lipoprotein oxidation. 

UNDERSTANDING THE PHENOMENA OF MICELL IZATION
PROCESS
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Lutein & Zeaxanthin Blood Level- Maximum Level of Saturation [nM]
[Serum level change vs. baseline: 4 weeks of supplementation] [Double-blind, randomized, placebo-

controlled trial, Lycotec Ltd., CAMBRIDGE, UK]
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Concentration of lutein and zeaxanthin in 
serum was measured by High Performance 
Liquid Chromatography

4W.2W.

Age: 50 - 65
Dose: 7mg Lutein + 1.4mg 
Zeaxanthin
Participants: 8 

[Lutein] [Zeaxanthin] [Lutein] [Zeaxanthin] [Lutein] [Zeaxanthin] [Lutein] [Zeaxanthin] [Lutein]

Age: 53-69
Dose: 10mg Lutein + 2mg 
Zeaxanthin
Participants: 8 

Age: 50-65
Dose: 10mg Lutein + 0.5mg 
Zeaxanthin
Participants: 8 

Age: 49-70
Dose: 20mg Lutein
Participants: 8 

Age: 49-70
Dose: 12mg Lutein
Participants: 10 

4W.2W. 4W.2W. 4W.2W. 4W.2W. 4W.2W. 4W.2W. 4W.2W.

Carocelle Brand 2Brand 1 Brand 4Brand 3

CAROCELLE  TECHNOLOGY ADVANTAGES  VS .  MARKET 
PLAYERS

4W.2W. 4W.2W.
[Zeaxanthin]

+80%
The main pharmacokinetic parameter 

tested was bioavailability. The tests 

results indicate that Carocelle 

product provides  significantly higher 

concentration of lutein and 

zeaxanthin in the bloodstream in 

comparison to other products 

available on the market, with similar or 

even higher concentrations of actives.



Strictly confidential.

During pharmacodynamics (bioactivity) tests, the following parameters were

tested vs. competitive products :

Reduction of Inflammatory Oxidative Damage

Reduction of ox-LDL Level

Plasma Oxygen Transport & Tissue Oxygen 
Saturation

1.

2.

3.

For all biomarkers, Carocelle technology showed improved superior bioactivity 

in comparison to other tested supplements. 

HOW THE TECHNOLOGY WAS VALIDATED ?
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Concentration of the end products of lipid 
peroxidsation such as malondialdehyde (MDA) was 
measured by colorimetric methods.

Lutein – Inflammatory Oxydative Damage: IOD in MDA μM
[per cent change vs. baseline: 4 week clinical trial] [Double-blind, randomized, placebo-controlled trial, 

Lycotec, CAMBRIDGE, UK]

Superior bioavailability translates

into superior reduction of 

oxidative damage, which is the 

measure of oxidative stress, one 

of the factors correllated with 

eyesight deterioriation. 

LUTEIN – REDUCTION OF INFLAMMATORY OXIDATIVE
DAMAGE

-42%

-20%

-4%

-19%

-24%

Dose: 7mg + 1.4mg 
Participants: 8 

Dose: 10mg + 2mg 
Participants: 8 

Dose: 10mg + 0.5mg
Participants: 8 

Dose: 20mg
Participants: 8 

Dose: 12mg
Participants: 10 

p < 0.05 p < 0.05 p > 0.05 p > 0.05 p > 0.05

Carocelle Brand 2Brand 1 Brand 3 Brand 4
No statistical
significance

No statistical
significance

No statistical
significance

No statistical
significance
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-58%

-12%
-3%

-13% -14%

Lutein – Inflammatory Oxydative Damage Reduction: LDL-Px in % change vs. baseline
[per cent change vs. baseline: 4 week clinical trial] [Double-blind, randomized, placebo-controlled trial, 

Lycotec, CAMBRIDGE]

Carocelle Brand 2Brand 1 Brand 3 Brand 4

Dose: 7mg + 1.4mg 
Participants: 8 

Dose: 10mg + 2mg 
Participants: 8 

Dose: 10mg + 0.5mg
Participants: 8 

Dose: 20mg
Participants: 8 

Dose: 12mg
Participants: 10 

p < 0.001 p > 0.05 p > 0.05 p > 0.05 p > 0.05

p > 0.05

No statistical
significance

No statistical
significance

No statistical
significance

No statistical
significance

LDL-Px are specific antibodies which have the 
unique feature of being capable of causing 
oxidation of lipids in low density lipoprotein (LDL) 
particles and atherogenic changes. LDL-Px activity 
was measured comparing sample active 
antibodies with the one with inhibited LDL-Px
activity (not atherogenic). The measurements were 
conducted spectrophotometrically

Carocelle Lutein showed superior 

efficacy in inhibiton of lipoprotein

oxidation.

LUTEIN - REDUCTION OF LDL OXIDATION
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Lipoprotein fractions were obtained from plasma by centrifugation to prepare micellar solutions. A mixture of NADH and PMS was 
used to produce of superoxides which were monitored spctrophotometrically by a colorimetric reaction of NBT to monoformazan
reduction.

The measurements were made before and after occlusion of the brachial artery (NIRS). The AUC, of the recorded signal for the 
settling time in the postocclusion period was calculated in % O2/minute.

Lipoproteins are strongly involved in oxygen transportation, hence lipid associated oxygen is a supplement source of oxygen 
for tissues. Data show that decreased lipoprotein oxidation results in better tissue oxygenation, measured as tissue oxygen
saturation (StO2) after reperfusion.

Plasma Oxygen Transport in U/mL
[per cent change vs. baseline: 4 week clinical trial] [Double-blind, randomized, placebo-

controlled trial, Lycotec Ltd., CAMBRIDGE, UK]

Tissue Oxygen Saturation (%O2/min.)
[per cent change vs. baseline: 4 week clinical trial] [Double-blind, randomized, placebo-

controlled trial, Lycotec Ltd., CAMBRIDGE, UK]

OXYGENATION =REDUCTION OF  HYPOXIA,  MAJOR 
B IOMARKER OF AGING

82%

23%

7%

21% 19%

Carocelle Brand 2Brand 1 Brand 4Brand 3

19% 19%

11%

26%

8%

Dose: 7mg + 1.4mg 
Participants: 8 

Dose: 10mg + 2mg 
Participants: 8 

Dose: 10mg + 0.5mg
Participants: 8 

Dose: 20mg
Participants: 8 

Dose: 12mg
Participants: 10 

Carocelle Brand 2Brand 1 Brand 4

p < 0.05 p > 0.05 p > 0.05 p < 0.05 p > 0.05

Brand 3
No statistical
significance

No statistical
significance

No statistical
significanceNo statistical

significance
No statistical
significance

No statistical
significance

No statistical
significance

Dose: 7mg + 1.4mg 
Participants: 8 

Dose: 10mg + 2mg 
Participants: 8 

Dose: 10mg + 0.5mg
Participants: 8 

Dose: 20mg
Participants: 8 

Dose: 12mg
Participants: 10 

p > 0.05 p > 0.05 p > 0.05 p > 0.05p < 0.001
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SUMMARY - NEXT GENERATION OF SUPPLEMENTATION

Carocelle - best in class lutein and zeaxanthin dietary supplement

By performing pharmacokinetics trials, we ensure that the
supplement nutrients are actually delivered to the systemic 
blood circulation and then to the tissues.

Enhanced bioavailability ensures better bioactivity – which 
has been confirmed in a series of clinical tests measuring
the improvement of bioactivity biomarkers.

We have performed pharmacokinetics and bioactivity 
studies not on individual ingredients or their pre-mixes but 
on the finished formulations. 

All clinical tests were performed vs. competitive products
available on the market.

2

3

4

1


