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XIDANT THERAPIES 1st ROUND
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ANT THERAPIES 2nd ROUND

Amarican Jeumnal of Epidemiclogy Vol. 139, No. 12
Copyright © 1884 by The Johns Hopkins University Schoo! of Hygiene and Public Haalth Printad in U.S.A
Al rights resarved

Antioxidant Vitamin Intake and Coronary Mortality in a
Longitudinal Population Study

Paul Knekt,' Antti Reunanen,' Ritva Jarvinen,? Ritva Seppanen,' Markku Helibvaara,’
and Arpo Aromaa'

Oxidation of lipoproteins is hypothesized to promote atherosclerosis and, thus, a high
intake of antioxidant nutrients may protect against coronary heart disease. The relation
between the intakes of dietary carotene, vitamin C, and vitamin E and the subsequent
coronary mortality was studied in a cohort of 5,133 Finnish men and women aged 3069
years and initially free from heart disease. Food consumption was estimated by the
dietary history method covering the total habitual diet during the previous year. Alto-
gether, 244 new fatal coronary heart disease cases occurred during a mean follow-up
of 14 years beginning in 1966—1972. An inverse association was observed between
dietary vitamin E intake and coronary mortality in both men and women with relative risks
of 0.68 {p for trend = 0.01) and 0.35 (p for trend < 0.01), respectively, between the
highest and lowest tertiles of the intake. Similar associations were observed for the
dietary intake of vitamin C and carotenoids among women and for the intake of important
food sources of these micronutrients, i.e., of vegetables and fruits, among both men and
women. The associations were not attributable to confounding by major nondietary risk
factors of coronary heart disease, i.e., age, smoking, serum cholesterol, hypertension,
or relative weight. The results support the hypothesis that antioxidant vitamins protect
against coronary heart disease, but it cannot be excluded that foods rich in these mi-
cronutrients also contain other constituents that provide the protection. Am J Epidemiol
1994;139:1180-9.

antioxidants; ascorbic acid; carotenoids; coronary disease; mortality; risk factors;
vitamin E




THE ANTIOXIDANDTS PARADOX

“Indeed, despite patophysiologic,
epidemiologic, and mechanistic
evidence, these clinical trials have
been, to date, mostly negative.



WHY HAVE ANTIOXIDAND FAILED IN CLINCIAL TRIALS?

Review > Am J Cardiol. 2008 May 22;101(10A):14D-19D. doi: 10.1016/j.amjcard.2008.02.003.

Why Have Antioxidants Failed in Clinical Trials?

Steven R Steinhubl |

Affiliations + expand
PMID: 18474268 DOI: 10.1016/).amjcard.2008.02.003

Abstract

Antioxidant therapies have been evaluated in placebo-controlled trials involving tens of thousands of
patients. Despite pathophysiologic, epidemiologic, and mechanistic data suggesting otherwise, these
clinical trial results have been, to date, mostly negative in the setting of chronic preventative therapy.
On the other hand, a much smaller number of trials involving handfuls of patients have been much
more encouraging in terms of the acute benefit of antioxidants reflected by the data on N-
acetylcysteine. However, the seemingly overwhelmingly data not supporting a role for antioxidants in
the chronic suppression of atherosclerosis must be kept in perspective. Most antioxidant therapies
that have been tested were not chosen because they were proved to be the best antioxidants, but
rather because of their easy availability. An excellent example is vitamin E. Although easily available, it
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METABOLISM AND THE CHEMISTRY OF LIFE

In this context, radically new antioxidant safe
substances like nanoceria, may overcome previous
limitations and finally enable antioxidant therapies to
improve human health.

In order to understand how does nanoceria works, it is
useful to start by focusing on the chemical substrate
that supports any biological system and state,
understanding the fundamental bases of metabolism
and the chemistry of life.



2. THE CHEMISTRY OF LIFE
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METABOLISM AND THE CHEMISTRY OF LIFE
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METARQILISM: ENEFRGY IS PRODUCED AT THE MITOCHONDRIA

Cristae

Matrt’
e allosudal AMA

n - Wikipedia drial DNA - Wikipedia

Mochandrial ONA

VAR iynthane
RO My Mot Bomgen T MITOCHONDRIA
" |
o Grandes )’ o
A
; X
Mitochandrisl ONA \
Nibosarmes 1 ¥ )
| 9 ) Ly
O meakim - 3 3
s
Oster
s A8

ial Markers: Novus Biologicals a7 - Mi

itoCanada re & Function

Mitochondria

e mernenbrare  Matx  Oule

N 0777 P
Z=N\ B

&

an Une: n Killing Bacteria

requlating cellular biochemistry t are mitocho.

Related searches

%T; diagram mitochondria

cell mitochondria

Figare 12,10 Structure of Mitachondria

2- &

Mitochondria - Funct

g mitochondria function 7 Things To Know About Mitochondria mitochondria and re

ITOCHONDRIA wovs s [
\ oter membrane
Weechonstal

Outer membrane
Watrix

Intormembrane —=="
Space




MITOCHONDRIA AS AN INTERNAL COMBUSTION ENGINE
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MITOCHONDRIA MODE
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3. THE BIOLOGY OF DISEASE



THE BIOLOGY OF DISEASE

THE BIOLOGY OF DISEASE

AG = AH-TA S

G for Gibbs or Free energy
H for Entalhpy
T for Temperature
S for Entropy



DISEASE: ENTALPHY AT EXPENSES OF ENTROPY

1.- Biological matter is intrinsically out-of-equilibrium, where
intermolecular interactions operate at the edge of chaos.

2.- This is better satisfied with high entropy gains.

3.- Disease and damage to tissue results in a loose of entropy and
increase of enthalpy.

4.- Inflammation, which literally means setting in flammes is the
biologial expression of this solution to the Gibbs equation.

5.- Immune cells have adapted to this metabolic mode to defend
our body from commensal organisms and have the ability to set on
and off inflammation.

6.- Impossibility of ending inflammation and restoring homeostasis
results in pathological inflammation and tissue damage
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THE INNATE IMMUNE SYSTEM

THE JANITOR  (MO)
THE SOLDIER  (M1)
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THE IMMUNE SYSTEM PHENOTYPES (POLARIZATION)

MO M1 M2
Macrophage Macrophage Macrophage

Macrophage
Phenotype

i

— —

Fission Fusion

Mitochondria
Morphology

|

Glycolysis (Aerobic) Glycolysis (Anaerobic) Fatty Acid B-Oxidation
Glucose Glucose Fatty acids

Pyuvete —— Lactate

Metabolism




BODY TEMPERATURE
CONTROL ED BY
HYPOTHALAMUS
AND FOOLED BY
PYROGENS
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3. THE NANOCERIA PARADIGM



CeO, - CERIUM OXIDE NANOPARTICLES: NANOCERIA




NANOPARTICLES AND CERES




THE ADVENT OF NANOMEDICINA

“An examination of the annual statistical
data compiled by the American Cancer
Society quickly reveals that the rate of
mortality from cancer has changed very
little over the past 50 years. Yet despite o o
progress in understanding cancetr, its in Med|C|ne
diagnosis and treatment have remained
eSSentia”y UnChanged for decades, and WILL FIND SOME OF THEIR FIRST REALWORLD
death rates from the disease are about xS . paSSL THEEY
what they were in 1950 P.A Kiberstis et al

Celebration a Glass Half-Full, Science
312, 1157 (2006)

Lessis

BY A. PAUL ALIVISATOS

-El cancer se queda sin tratamiento. La
quimioterapia y la radioterapia causan una
depresion en el sistema inmunclégico, por lo que
sin antibioticos el tratamiento se volveria tan
peligroso como la propia enfermedad.

El fin de los medicamentos: como sera el mundo

sin antibioticos Sally Davies NIHR

DRIMER, shown in an artist’s conception, could be roughly the size of a protein
molecule. Dendrimers harbor many internal cavities and are being eyed as drug-delivery vehicles.



THE ADVENT OF NANOMEDICINA
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THE ADVENT OF NANOCERIA

Prof. Dr. Beverly A. Rzigalinski,

Professor of Pharmacology at VCOM and the director of NanoNeuro Laboratory and is
known, by nickname, as Dr Z. She (or Bev)...
https://lifeboat.com/ex/bios.beverly.a.rzigalinski



THE NANOCERIA LONG STORY

Vol. 15 « No. 4 « January 25 « 2019

www.small-journal.com

ADVANCED
SCIENCE NEWS

smill

www.advancedsclencenews.com

Ce is discovered independantly by M, Kiaproth
(Germany) and J. Berzelius and W. Hisinger
(Sweden)

Ce oxalate and other Ce formulations used for
the treatment of sickness that accompanies
pregnancyld]
<

1=

[~ I 2

Ce (and other Ln) found to decrease levels of
cholesterol, glucose & blcod pressurelé”

Ce as anti-inflammatory** 4

Bioimaging: Ce salts revealed ultrastructure
and localization of NADH oxidase!®!

Nanomedicine era.

vitro)i#0. 7C

‘ CeQ.NPs increase life span of brain cells (in ’
R
|

CeO;NPs show protection of radiation-induced |
damage for its SOD-mimetic activity*&! r

CeO,NPs reported for cardiology*¥ and with
OH scavenging activityl!

CeO,;NPs proposed for chronic inflammation
and NO scavengngl!®l

I CeO;NPs proposed for ischemia treatment™ L

Two simutaneous comprohensive reviews.
1) CeO;NPs therapeutic benefits!
i) CeO,NPs adverse health effectsi?¥

The concept of catalytic and antioxadant
nanomedicine is introduced™* 21|

www.smalkjournal.com

macy. The drug I refr o i oxalate of cerium, which T
have seca snccessflia cusing vomiting in a karger peoportion of
cases than sny other single remedy which | have wed; and

First industrial application of CeQ, in gas
manties by CA Welsbach®

First studies of CeO, catalytic applicationst®l

(23
Ce
nsw )l “

Introduction of CeQ, as oxygen storage In
TWCs ¥

popr
":,' g 3
Sy
z ™
Yo
Second generation of TWC with improved
CeO; based materials®™

Nanomedicine era.

The term nanozyms |s introduced to explain
the Rnase-ike behaviour of AuNPsl*

CeONPs reporied for ophthalmology®!
and neurclogyP

2008 —{ Ce0,;NPs peroxidase-like mimetic activityl''?

2009

2010 —{ CeO,;NPs catalase-ike mimetic activity!'18 ]
2012 »

2013 __[ CeO,NPs proposed for hepatologyé™

2014 NCs in the space: CeO,NPs confer protection
to muscle cells in micro-gravity conditions/“'l

Second experiment of CeO,NPs in the space:
counteract microgravity-induced
oxidative stress effect!']

e of different achievements using Ce based matenals since Ce dis: 3 I M. Klaproth,

are in the pub o Wikimed ymmons, the fi

Heinrich_Klaproth; hups://enwikipedia.org/wiki[jons_Ja Berzelius

hups:/f en_wikip
; and hups:f fen wikipedia.org/wiki/Wilhelm_Hisinger.




NANOCERIA: HOW IT WORKS




NANOCERIA: HOW IT WORKS

Ce4+(s) +OH- , -> Ce3+ +1/20 + H*

20) T 1 () (1)

Ce3+(s) +OH- ->Ce4+(s) +OH (2)

If we add the two equations:

20H- ->H,0,, + 1/202(g) €)



'NANOCERIA: HOW IT WORKS

However, we have also to take two other equations
into account. At low OH- concentration, reaction (2)
can be outcompeted by:

H+

Ce3+ +1/20 -> Ce4+(s)+OH-(|) (4)

2) T ()

and the ROS scavenging stopped. Additionally, at low
ROS and O, concentrations, the Ce3*ion, which is
soluble at pH below 8, may dissolve

Ce3* . -> Ce3+(|) (5)

()



NANOCERIA: HOW IT WORKS




NANOCERIA: THE FACTO REDOX BUFFER
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METABOLIC MODE OF WORK — MACROPHAGE PHENOTYPE




3. FORMULATING NANOCERIA



NANOPARTICLE RISKS: HAZARD + EXPOSURE

NOTOXICOLOGY

Philippus Aureolus Theophrastus Bombastus von Hohenheim



NANOPARTICLES BEFORE NANOTECHNOLOGY
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NANOPARTICLES BEFORE NANOTECHNOLOGY
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NANOPARTICLES BEFORE NANOTECHNOLOGY




NANOPARTICLES BEFORE NANOTECHNOLOGY
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NANOPARTICLES BEFORE NANOTECHNOLOGY




NANOPARTICLES BEFORE NANOTECHNOLOGY
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NANOPARTICLES BEFORE NANOTECHNOLOGY
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NANOPARTICLES BEFORE NANOTE

. ~

2000 Years Ago...
Nanotechnology
in Cosmetics

CHNOLOGY
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NANOPARTICLES BEFORE NANOTECHNOLOGY

NPs of natural origin
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NANOPARTICLES BEFORE NANOTECHNOLOGY

NanoWikKi

tracking nanotechnology

o Home | Nanoparticles Before Nanotechnology
about nanowiki

table of contents .
Nanoparticles Before Nanotechnology

editor, 16 February 2013 (created 16 January 2013)

contributors
operating manual
We are glad to present another NanoWiki compilation, following 'Balancing the promises’ and

nanocenters map ]
'Engines On'.

version espanola
versio en catala

mobile version




NANOPARTICLES BIODISTRIBUTION

Nanoparticle Biocompatibility
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NANOPARTICLES BIODISTRIBUTION
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THE CERIASOME




THE CERIASOME




NANOCERIA CHARACTERIZATION
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RESPONSIBLE RESEARCH AND INNOVATION. HOW?

RPPLIED
NANOPARTICLES

BloGAS® mumm

i.- Anticipation. Safety and sustainability (nanosafety by design)

ii.- Communication with the stakeholders.
Two ways —transforming- dialogue.

iii.- Including stakeholders, consumer associations, worker safety,
ecotoxicity

iv.- Creat Nanosafety Experts in our working environment.

V.- Education. “The case of sun screens.”



RESPONSIBLE RESEARCH AND INNOVATION. HOW?

=I==TH[m]
SUSTAINABILITY. Following the list of 12 Principles of Green Chemistry NRNDPR*RT'CLES
developed by Paul Anastas and John Warner on 1998, a list of BioGAS® mumm

requirements that an ideal "green" or environmentally friendly chemical, process or
product would follow or accomplish:

1.- Prevention.

2.- Atom (matter) Economy.

3.- Less Hazardous Chemical Syntheses.

4.- Designing Safer Chemicals.

5.- Safer Solvents and Auxiliaries.

6.-Design for Energy Efficiency.

7.- Use of Renewable Feedstocks.

8.- Reduce Derivatives.

9.- Catalysis.

10.- Design for Degradation.

11.- Real-time analysis for Pollution Prevention.
12.- Inherently Safer Chemistry for Accident Prevention.



TARGET APPLICATIONS: THE FUTURE USE OF NANOCERIA.

Chronic and acute inflammation, from Septic shock to ageing
Also it will be interesting in METABOLIC DISEASES

The previous theoretical considerations apply well to Cancer
where the immune activation is at the origin and
the progression of the disease and the warburg effect.

TISSUE REGENERATION, transplants.

Other disease where nanoceria is showing promising result is
in those related to neuroinflammation and epilepsy.



HYPEREXCITABILITY AND NEUROINFLAMMATION
epilepsy

|

BBB dysfunction Glial changes Cytokines and chemokines hyperexcitabiity

- affected BEB permeability - fon channels alterations - overexpression of IL-18, IL-6, INF-y, -Increased excitatory

- BBE efflux transporters inhibition or - aquaperin dysfunction TMF-a, IL-10 in various brain regions phenomena related to
overexpression - changes in glutamate -increased COX-a activity glutamate

- blood vessel proliferation transporters and receptors - generation of ROS, cytokines, and NO -Decreased inhibitory

- leukocyte transmigration and serum - augmented activity of IL-1RITLR - alteration in CCL2-CCR2 signaling phenomena related to GABA
proteins leakage signaling pathway chemekine pathway Other mechanisms

https://www.researchgate.net/figure/Contributors-of-neuroinflammation-and-its-
relation-with-epileptogenesis_figl 328689945




THE GUT BRAIN AXIS

Central nervous system

The main actors of the

Hypophysis

i
A Adrenal glands

brain gut microbiota axis

Vagus nerve :
9 Enteric nervous system

Enteroendocrine cells

Gut microbiota




CONCLUSIONS

1. Traditionally, nanotechnology has been presented as an adjuvant for drug
delivery, radiotherapy, or medical imaging. In this case, it is a new paradigm. It
is the nanoparticle itself, thanks to its nanometric form and a high
concentration of oxygen vacancies at its surface, the active principle, radically
different from the previous pharmacologic antioxidants substances.

2. Nanoceria is a potent anti-inflammatory agent contributing to treating
inflammation-related diseases.

3. Cerium is a rare earth element that, in its nano-oxide form, has clear
biomedical potential as it is capable to efficiently remove excess ROS in
situations of metabolic imbalance, showing biological activities similar to the
SOD and catalase enzymes.

4. Ceria is highly soluble; its action is catalytic (does not intervene in the
reaction) and does not get consumed.



CONCLUSIONS

5. Its ROS scavenging capacity decreases as the concentration of ROS decreases,
becoming inert at healthy homeostatic conditions. Indeed, nanoceria act as a redox
buffer: only in the case of an abnormally high concentration of free radicals is nanoceria
active. Otherwise, it is rather inert and slowly dissolves at healthy physiological
conditions into Ce3* ions which are excreted through the urine in a matter of weeks.

6. The mechanism responsible for these actions is their state of dual oxidation (+3/+4).

7. Nanoceria competing advantages are multifold: It is oxidative-stress selective (only
degrades ROS in excess) but not ROS selective (degrades any kind of ROS and free
radicals), i.e., it is only active in oxidative stress conditions.

8. As a robust catalyst, it performs well at low doses and for extended periods of
time.

9. When adequately formulated (endotoxin-free, stable, soluble), no toxic effects have
been observed in vitro or in vivo at applicable doses.

10. All these advantages make us think about new increased population health by
controlling metabolism and immune metabolism with severe implications for aging,
cancer, and inflammation.






