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NANOTECHNOLOGICALLY BASED NEW GENERATION OF
BIOLOGICAL WARFARE PROTECTANTS - BIODEFENDER™
M.M. Danielov, A.O. Sepper
MD SCIENCE, INC. / BIONOVA, INC. USA

Based on scientific advancements in Nanotechnology MD Science, Inc. in collaboration with BIONOVA
researches developed a new generation of biological warfare protectants. BioDefender™ represents an
entirely new nanotechnological approach to enhance Skin Barrier System. It naturally increases skin's
resistance to microorganisms due to exclusively balanced ‘Antimicrobial - Antioxidant - Self-Healing
Nano-Complexes™’ with synergistic effects on multiple microorganisms and recognized to be more
powerful when acting in concert. BioDefender™ is a comprehensive formula that helps to fight germs
and other microscopic invaders. It is designed to work on first contact with the skin, where it comes in
touch with microbe-laden surface or air.
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NANOTECHNOLOGICAL PLATFORM
As it mentioned in our previous articles (1,2,3) based on the fundamental research, MD
SCIENCE researchers in cooperation with BIONOVA scientists developed proprietary
Nanotechnological Platform, which is in use for creation of multiple products oriented toward
enhancement of self-healing processes.
This technological platform is based on development of Nanotechnology of Bioactive Complex
Modeling (NANO-COMPLEXES™), which has the ability to manipulate not only with nano
(10-9), but also with pico (10-12) quantities of bioactive substances in a very precise way to
imitate
physiological
processes occurring in a
Living
Organism.
Usually,
NANOCOMPLEXES™
contains all necessary
signaling
substances
necessary
for
reconstruction
of
normal
biological
information transfer.
Developed
universal
nanotechnological
platform makes possible
not only cure multiple
human dysfunctions and
diseases,
but
also
develop whole class of
new products with
previously unavailable
functionality
and
activity.
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NATURE OF THE PROBLEM - BIOLOGICAL WARFARE AGENTS

At the present time as many as seventeen nations have the capability to load biological warfare
agents into weapons. It is worth to note that Anthrax spores are not the only choice for 'germ
warfare'. More than 40 types of other bacteriological agents such as Plague, Small Pox, and
Ebola Virus can be used. That is why it is hard to predict which bacterial agent terrorists may use
as a weapon of mass destruction.
Biological Warfare Agents can cause a significant number of casualties and create an
unparalleled medical, political, and social crisis. Biological weapons are easy and cheap to
produce and can be used to selectively target humans, animals, or plants.
How cynical it might sound, the real threat of biological warfare agents is more long run
illnesses and panic, rather than mass killing. This is one of the reasons why biological weapons
are more likely to be used by terrorists, but not in military operations.
To acquire inhalation form of a disease (highly lethal) it is necessary to maintain a high
concentration of deadly bacteria in the exposed area. Usually, highly contaminated area is
localized around epicenter (place from where biological warfare agents has been originated),
because it is difficult to sustain high concentration of biological agents in the air.
The nature of the biological warfare agents is that it kills people only in epicenter, while creates
mass chronicle diseases in contaminated area. The skin becomes the major root of bacterial
invasion in large contaminated area.
Wearing gas masks with certain extend can protects from the inhalation form of bacterial
invasion, but exposed skin becomes a major threat. Taking into consideration that the skin is a
largest organ of a human body, with an enormous ability to absorb bioactive substances from the
surrounding environment, it is very important to protect the skin from bacteria (germs) and their
spores.
Because of the unpredictability of type of biological agent, which can be used by terrorist, and
the fact of its immediate un-recognition it is necessary to have a useful product which can protect
civilians and military personal from bacterial invasion.
Biological weapons include any microorganism or toxin found in nature that can be used to
incapacitate, kill, or otherwise impede an adversary. Biological weapons are characterized by:

low visibility

high potency

substantial accessibility

relatively easy delivery
Biological agents are odorless, tasteless, and when dispersed in an aerosol cloud, are invisible to
the human eye because the particle size of the aerosol is extremely small (1 to 5 microns).
Weight-for-weight, biological weapons are hundreds to thousands of times more potent than the
most lethal chemical weapons. Meaning that even small amount (e.g., a few kilograms) could be
used with devastating effect, whereas hundreds / thousands of tons of chemical agents could be
required for militarily significant operations.
Bio-warfare agents fall into four major groups, within three classes of microorganisms:

Bacteria

Rickettsia

Viruses

Bacterial toxins, which are poisonous chemicals produced by bacteria
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HOW HUMANS CAN CONTRACT BIOLOGICAL WARFARE AGENTS

Human exposure to biological warfare agents may occur through:

INHALATION: From breathing in (inhaling) of biological agents resulting in
systemic (general) body infection. Inhalation of biological warfare agents is
virtually always fatal. For example, almost all cases of inhalation anthrax, in
which treatment was begun after patients have exhibited symptoms, have
resulted in death, regardless of post-exposure treatment.
SKIN: The most common root of biological agents’ entrance is the absorption
through the surface of the skin, as well as from the contact with infected
animals (cutaneous form). A minor scratch or abrasion on an exposed area of
the face, neck or arms may cause an inoculation by spores from contaminated
objects. The skin form of bacterial invasion creates multiple chronic diseases,
rather than lethality. For example, untreated contact anthrax has a fatality rate
of 5-20 percent, but with effective treatment, few deaths occur.
Many bacterial spores survive in the soil, water and on household surfaces for many years.
Infected animals could transmit the disease to humans through the human's skin, mouth or
nose.
Cutaneous manifestations in general start as a small, red itchy bumps, or papules at the site of
infection. Within about 2 - 4 days, bumps develop into fluid-filled blisters that eventually
rupture. Lesions dry into scabs that may have different color and sometimes cover the area of
dead skin.




GASTROINTESTINAL INFECTION: Another way of bacterial invasion is
infected food, particularly meat. Gastrointestinal biological agents are
generally not considered a threat to U.S. forces.

BIODEFENDER™ - UNIQUE PROTECTANT AGAINST BIOLOGICAL WARFARE
AGENTS
To address the potential danger of population's exposure to bacteriological weapons of mass
destruction MD Science, Inc. presents Skin BioDefender™ a new personal care formula capable
of protecting the skin against potential biological warfare threats.
BioDefender™ is a
APPLICATION & ACTIVITY
comprehensive formula
FACTORS
CIVILIAN FORMULA
MILITARY FORMULA
that helps to fight Skin Applications
Skin protection against biological agents
Effective on surface of metals, plastics, glass, papers, wood, & etc...
germs
and
other Other Applications
Activity
Potent
Concentrated
microscopic invaders. It
Duration of Protection
Up to 6 hours
Up to 12 hours
is designed to work on
PRODUCT COMPOSITION
first contact with the
Product Appearance
Semi-viscous liquid
skin, where it comes in Topical Antiseptics
6
6 + Targeted
touch with microbe- Antibiotics
None
Several Specific
laden surface or air.
Sulfanilamides
None
Up to 4
Anti-microbial Peptides
None
Up to 3
BioDefender™
Antioxidants
5
5 + Targeted
represents an entirely
Skin Barrier System
Semi-permeable Film
Semi-permeable Membrane
new nanotechnological Self-healing Properties
Powerful
approach to enhance Specific Antiviral Protection None
Dependent on Product
Specification
Skin Barrier System.
Steroids
None
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It naturally increases skin's resistance to microorganisms due to exclusively balanced
‘Antimicrobial - Antioxidant - Self-Healing Nano-Complexes™’ with synergistic effects on
multiple microorganisms and recognized to be more powerful when acting in concert.
BioDefender™ represents a new generation of self-care products developed on the bases of
proprietary Nanotechnological advancements oriented to activate self-healing processes that
naturally exist in the living organism. BioDefender™ represents a new technology that markedly
increases efficiency of the functional ingredients because all the ingredients act simultaneously.
This technology allows combining proven Anti-bacterial, Antioxidant and Self-healing
substances into a singular Nano-Complexes™ with synergistic effects on multiple
microorganisms. As of today MD SCIENCE, Inc. developed two categories (groups) of
BioDefender™:



Civilian Formula
Military Formula

The difference between these two groups of products is not only in activity, but also in formula
composition and in duration of protection effects.
BIODEFENDER’S NANO-COMPLEXES™
BioDefender™ is based on patented technology of bioactive Nano-Complexes™ modeling that
utilizes a unique, proprietary delivery system to achieve a remarkable increase in efficiency of
functional ingredients.
BioDefender™ is a semi-open system,
which allows model/create specific
product activity, depending on the
targeted
purpose.
In
general
BioDefender™ is composed of the
following Nano-Complexes™:

BACTOSTAT NANOCOMPLEX™

ANTIOXIDANT NANOCOMPLEX™

SKIN BARRIER NANOCOMPLEX™

SELF-HEALING NANOCOMPLEX™
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a) ANTI-MICROBIAL NANO-COMPLEX [BACTOSTAT™]
An anti-microbial biological nano-system containing balanced ratio of multiple antibacterial
agents combined into one integrated delivery system. BactoStat™ nanocomplex ensures the
strong antimicrobial effect, since all ingredients act synergistically on multiple strains of
microorganisms through the simultaneous performance on:

Inhibition of microbial growth by affecting its cell wall

Inhibition of microbial growth by affecting bacterial respiration and/or
metabolism

Destruction of virulent microorganisms by affecting bacterial
replication/genetic system

b) ANTIOXIDANT NANO-COMPLEX [AX-BD™]
Detoxifying AX-BD™ nanocomplex contains multiple potent antioxidants. AX-BD™
nanocomplex ensures purification and
neutralization of contaminated skin from
bacterial debris and toxins, which together
with microorganisms themselves can manifest
destructive effect. AX-BD™ nanocomplex is
composed of active substances, which are
absolutely indigenous to the human organism
and are essential for normal cell metabolism
to support natural defense mechanisms
against the adverse effects of free radicals.
c) SKIN BARRIER NANO-COMPLEX [SB-BD ™]
SB-BD nanocomplex contains substances that form the organic barrier on the surface of the skin.
Skin Barrier nanocomplex has the following
effects:

prevents penetration and direct contact of
biological agents with the skin

has long protection effect, even if washed
out

does not cause skin irritation

does not disrupt skin respiration and its
basic functions
Critical Care & Catastrophe Medicine
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Self-Healing nanocomplex composed of
specific bioactive substances, such as
nucleosides, short-chain bioactive
polypeptides, and bioactive carbohydrates.
They enhance skin cell regeneration, selfhealing processes, and skin
immunoresistance.

MECHANISM OF ACTION OF BIODEFENDER™
Based on scientific advancements in nanotechnology, BioDefender™ combines multiple
proprietary Bioactive Nano-Complexes into a singular personal care formula.
BactoStat™ and Antioxidant nanocomplex are the major treatment forces in BioDefender™
products. Substances composing BactoStat™ nanocomplex have been individually proven as
powerful antimicrobial agents used in personal care brands for many years.
Active ingredients composing BactoStat™ nanocomplex are marketed as separate products with
proven high-level of anti-microbial activity against multiple species of gram-positive and gramnegative bacteria and their spores. The general description of interlocking anti-bacterial agents
used in BactoStat™ nanocomplex is given below:









react with the microbial cell surface, destroy the integrity of the cell
membrane, penetrate into the cell and precipitate the cytoplasm;
inhibit EF-G:GDP dissociation from microbial ribosomes;
block the active sites of enzymes preventing bacteria from producing fatty
acids it needs for building cell membranes and other vital functions;
disrupt and affect the outer coating of pathogenic viruses;
diffuse through the cell wall of the microorganism, chemically bind to the
cytoplasmic membrane of the bacteria and fungi, disrupt cytoplasmic
membrane of the microorganism leading to cell death in a very rapid process;
perform a strong ability to pass through cellular membranes and carry other
drugs across them;
reduce skin inflammation by several mechanisms.

The mechanism of action of BioDefender™ composed of four steps:
Step 1: Eliminate Bacteria and Virus
Step 2: Cleans Affected Area from Toxins
Step 3: Enhances Skin Cell Restoration
Step 4: Maintains Skin Structure and Function
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BIODEFENDER™ APPLICATIONS
 Humans (skin protection)
 Animals (skin and fur protection)
 Metals, Plastics, Glass, Wood & other surfaces
 Fabrics (uniforms)
 Offices & Households (air conditioner filters, office supplies, mail and etc…)
 Transportation Interiors

BIODEFENDER™ FEATURES












Protects the skin against biological warfare agents;
Superior bacterial invasion control spray;
Helps fight bacteria on first contact, reducing the risk of contamination with
deadly microorganisms;
Protects and purifies the skin continuously even if the skin surface is washed;
Helps defend against biological weapons and other bacteria;
Increases skin's natural resistance to infections;
Can be used repeatedly as desired without adverse effects;
Antioxidants and anti-free radical scavengers support skin's natural defense
mechanisms against adverse effects of bacterial invasion;
Naturally enhances skin's self-healing ability and its regeneration;
Detoxifies the skin from microbial debris;
Creates a protection barrier on the surface of the skin, preventing further
penetration of microbes;
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SUMMARY
Based on scientific advancements in Nanotechnology MD Science, Inc. in collaboration with
BIONOVA researches developed a new generation of biological warfare protectants.
BioDefender™ represents an entirely new nanotechnological approach to enhance Skin Barrier
System. It naturally increases skin's resistance to microorganisms due to exclusively balanced
‘Antimicrobial - Antioxidant - Self-Healing Nano-Complexes™’ with synergistic effects on
multiple microorganisms and recognized to be more powerful when acting in concert.
BioDefender™ is a comprehensive formula that helps to fight germs and other microscopic
invaders. It is designed to work on first contact with the skin, where it comes in touch with
microbe-laden surface or air.


Superior microbial invasion control spray



Provides long lasting protection on first contact



Helps defend skin against biological weapons and other microorganisms



Increases the skin's resistance to common infections



Disinfect uniform/household/ammunition surfaces

Critical Care & Catastrophe Medicine

Page 8

Edition of 2009 year

Critical Care & Catastrophe Medicine

biodefenderi _ nanoteqnologiaze dafuZnebuli axali
Taobis sabrZolo Tavdacvis biologiuri saSualebebi.
m.m.danielovi, a.o.sepperi.
SCIENCE, INC. / BIONOVA, INC. USA

Seswavlilia
nanoteqnologiaze
dafuZnebuli
axali
Taobis
sabrZolo
Tavdacvis biologiuri saSualebebi. maT rigs miekuTvneba kanis barieruli
biodefenderi - sistema. am jgufis balansirebul nano-kompleqsebs gaaCniaT
antimikrobuli, antioqsidanturi, TviTaRmdgeni da urTierTgamaZlierebeli
sinergiuli efeqtebi, rac bunebrivad zrdis biosafarvelis rezistentobas
mikroorganizmebis mimarT.

Critical Care & Catastrophe Medicine

Page 9

