
T he frightening thought is
that you can have a $1-
billion stockpile of a

particular vaccine, effective
against a particular virus, and it
can be rendered worthless
overnight by a single genetic
modification.

Billions of dollars are being
spent developing vaccines to
protect first responders and the
public against dangerous and
specific pathogens. But is it
money well spent?
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Historically, our most-effective tool in controlling infections
has been a vaccine. A global effort is currently under way to
develop vaccines to protect against a possible flu pandemic.
Polio, measles, mumps and many other viral illnesses are now
controllable, and smallpox has been eradicated from nature.
Licensed vaccines for hemorrhagic fever viruses are limited to
yellow fever (though others are in the trial phase of approval).
Promising vaccines are being tested for some of the other
diseases, but research is hampered by the need to conduct the
studies in secure laboratories. 

T here are other problems with relying on vaccines as our
primary protection against a biological weapons attack. While
vaccination may be an effective prophylaxis in a military setting,
it would not work for civilian populations for several reasons:
For vaccination to be effective, the target populate must be
known and limited. Expense and logistical challenges would
make it virtually impossible to vaccinate the entire population of
the United States against even a single agent. T he agent used
would have to be known prior to its deployment. With the
exception of the smallpox vaccine, vaccination is of no use post-
exposure to a pathogen. Even if every person in the United
States could be vaccinated, it would be impossible to vaccinate
him or her against every agent for which a vaccine is available.
Even if a vaccine is available, it would only be useful if the agent
involved has not been genetically altered so that it is drug or
vaccine resistant.

The Problem with Vaccines
Vaccines that are both efficacious and safe are notoriously difficult
to develop. History has shown that developing vaccines can be a
slow process and may not even be possible for highly mutable
pathogens, such as HIV and Hepatitis C. Moreover, current
vaccine strategies often carry significant risk for complications.
For example, smallpox vaccine, which uses attenuated strains of a
live virus, can occasionally cause illness or death by infection from
the very organism that usually provides protection. 

In terms of a bioterrorist attack, anthrax vaccine can serve as
an example of our capability in treating a well-recognized threat.
Only one anthrax vaccine, licensed in 1970, is available.
Antibiotics are the most immediately available first line of
therapy for bacterial infections. Unfortunately, bacteria,
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The Hemopurif ier
T he Hemopurifier is a patented extracorporeal broad-spectrum
therapeutic device targeted to treat pandemic viral conditions,
including pathogens most likely to be weaponized for bioterror
attacks. It is designed to be the first line of defense in treating
drug and vaccine-resistant bioweapons, including those
genetically modified for increased virulence. 

“T he vast majority of Class 'A' pathogens addressed in
Project BioShield are currently untreatable with drugs and
vaccines,” Joyce said. “In the absence of effective therapeutics,
the Hemopurifier provides the best hope in treating military and
civilian populations exposed to biological weapons. Regardless,
we believe we can improve treatment outcomes through the
development of viral filtration systems that rapidly clear
circulating pathogens, including anthrax and other toxins.”

Affinity agents, developed by the U.S. Cancer Institute,
bind to the surface of the pathogens and allow them to be
filtered out of the blood. In clinical trials the device has been
shown to treat acute and chronic infectious diseases, including
drug and vaccine-resistant Biological Weapons, the Human
Immunodeficiency Virus (HIV), the Hepatitis-C Virus
(HCV), Denge fever, pox viruses – those associated with
human smallpox – Ebola and a host of other Class “A”
pathogens that are part of a broad universe of toxins and
pathogens - all potential bioweapons.

Researchers have documented a 55-percent removal of
human immunodeficiency virus (HIV) from the human blood
in three hours and almost 58-percent capture of the hepatitis
C virus in two hours. It can be used when drugs or vaccines
don’t work or are not available, or when the specific pathogen
has not been identified. It can be rapidly deployed, used on the
battlefield or at the scene of an attack and its compact size
means it can be worn, making it possible for patients to
conduct limited functions with the device attached.

“Our goal is to produce a post-exposure, early intervention,
countermeasure to help reduce the body burden of virus
infection, so patients’ own immune response can overcome the
infection. T he filtration cartridge mimics the body’s own
immune response, except it does it mechanically. We can
typically turn over the entire circulation system through the
cartridge in about eight minutes,” he said.

Aethlon recently completed their first human safety study in
India and were able to treat patients seriously ill with hepatitis
C safely and capture the virus. T hey are now planning to start
clinical studies in the U.S. under BioShield legislation.



previously controlled through the application of antibiotics, are
developing widespread resistance to available treatments. Several
bacteria have become completely resistant to many existing
antibiotics, and developing new antibiotics is a long, time-
consuming process. In addition, treatment with antibiotics
poses problems, such as being available in sufficient quantities,
uncertainty of which antibiotics are appropriate to use, efficacy
against the particular organism, adverse reactions, and timely
initiation of therapy and completion of treatment regimens.

For viral infections, specific drugs can be effective, but there
are no drugs that are effective against the broad-spectrum of
known pathogenic viruses. At present, only a few antiviral drugs
are available to treat the multitude of viruses that may be used
as biological weapons. For example, Ribavirin is the treatment
of choice for certain hemorrhagic fever viral infections, but has
no current application to Ebola and Marburg infections.
However, some newer antiviral drugs have shown significant
promise in animal models, and limited case reports in humans
are encouraging. 

A New Approach
A leading expert on bioterrorism and counter measures argues
that a different approach is needed – one that would be safer,
more cost effective and more beneficial. Rather than develop
specific vaccines for specific pathogens, broad-spectrum

therapeutics are needed that can counter a wide range of viruses
and bioweapons, said Jim Joyce, chairman and CEO of Aethlon
Medical, an infectious diseases laboratory in San Diego. Jim is
an expert on infectious diseases and bioterror and is co-
chairman of the Bioterrorism/Chemical and Nuclear Security
Task Force of the Homeland Securities Industries Association.

“T here have been lots of very meaningful transitions in
biodefense in the last years and especially since July 2004 when
the President signed Project BioShield into law. T hat signaled
the start of the modern biodefense industry,” he said. “However,
it seems that, since its conception, BioShield has been under
constant controversy with a lot of unanswered questions – how
do you prioritize what are the primary threats and how do you
deal with the vast number of targets out there? A major
BioShield transition – based on the reality of the situation – is
now taking place from solely vaccine initiatives to an
investigation of broad-spectrum therapeutics as well. 

“Most people recognize that most viral pathogens today are
not treatable by antiviral drugs or therapies. In those cases where
they can be treated, it is because the disease has evolved to a
point where it was financially feasible to develop a vaccine. In
the case of all these bioweapon threats, there really is not
prevalence to the extent that makes economic sense for life-
sciences companies to develop counter measures,” Joyce said.
“BioShield’s intent was to encourage the development of
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Project BioShield has three major components: 
1. Spending Authority for the Delivery of Next-Generation Medical

Countermeasures. T he President created a permanent indefinite funding
authority – currently estimated to be $6 billion over the next 10 years – to
spur development of medical countermeasures. T his authority enables the
government to purchase vaccines and other therapies as soon as experts believe
that they can be made safe and effective, ensuring that the private sector
devotes efforts to developing the countermeasures.  T he Secretary of
Homeland Security and the Secretary of Health and Human Services
collaborate in identifying critical medical countermeasures by evaluating likely
threats, new opportunities in biomedical research and development, and
public health considerations.

2. NIH Programs to Speed Research and Development on Medical
Countermeasures. T he NIH has authority to speed research and development
in promising areas of medical countermeasure development. T he new
authorities apply only to support research and development on bioterrorism
threat agents. 

3. NFDA Emergency Use Authorization for Promising Medical Countermeasures
Under Development. Some of the most promising treatments for a terrorist
agent may still be under formal FDA review when an attack occurs. An
emergency use authorization may be permitted in an emergency, if alternative
treatments are not available. T his will improve access to a potentially beneficial
treatment in an emergency situation, when it is most likely to save lives, even if
it has not yet been proven to be suitable for routine general use or has not
completed the formal process for full FDA licensure.

Project BioShield 
Project BioShield is a comprehensive effort to develop and make available “next generation” effective drugs and vaccines to protect
against attack by biological and chemical weapons or other dangerous pathogens.



counter measures by issuing upfront procurement orders, but
this has not stimulated the amount of development the
government wanted. In the case of bird flu, more than 31
possible vaccines have been developed but we have not seen the
same response under BioShield and other follow-on initiatives
in other areas,” he said.

The New Reality
However, what has happened over the last two years is a natural
transition on how to combat these viral threats. Most viruses are
not treatable with drug and vaccine therapy, and when
treatment is possible the viruses often mutate and become more
resistant to treatment.

“We are seeing an increase in the number of viruses crossing
over from animal species to man – viruses, such as SARS, West
Nile, Ebola, bird flu, Marburg - and this is compounding the
treatment-effort problem. If we just look at naturally occurring
pathogens and think about genetic modifications, those viruses
are already untreatable. If the intent of the bioterrorist is to
create drug and vaccine-resistant biothreats, it really minimizes
the likelihood that traditional therapeutics like drugs and
vaccines could ever keep pace,” he said.

Ken Alibek, who is a consultant to Aethlon and a former
head of the Russian bioweapons program with upward of
30,000 biochemists and staff at one point, said their target
turnaround for a new drug or vaccine-resistant bioweapon was
two to three years. 

“If you look at the time and money it takes a company to
produce a countermeasure to that, it could take five to seven
years just to see if there was a possibility of producing a vaccine
against that particular pathogen, let alone the process of getting
it through the regulatory standards process”, Joyce said.

“So there are a vast number of targets and all can be genetically
modified. T he thing that is really quite scary is that there is a
transparency of information – would be bioterrorists have the
ability to access online the mechanism of action of any therapeutic
countermeasures and understand how it works,” he said.

Researchers at the Universities of Wisconsin and Ontario
went online and accessed the genetic sequence of the 1918
Spanish flu and demonstrated how they could rebuild it in their
lab. T hat flu killed about 40-million people over 18 months or
so. “Pathogens, in many cases, are easier to make than you
would think. T his coupled with the fact that many of these
viruses that are biothreats are extremely virulent, means that
even if you do have a treatment, the window is quite short.

“Most bioweapons are likely to be genetically modified
threats and even more difficult to treat. It took 90 days for
the authorities to identity SARS as the pathogen that was
making people ill and killing some of them. With virulent
pathogens the treatment window realistically is a few days.
T he challenge is to identify the pathogen so that you know
what to treat, especially for first responders who may be
among the first people exposed to it. T his is just another
issue that makes it very difficult to execute the original intent
of BioShield,” he said.

Broad-Spectrum Therapeutics
“What is happening now is a shift away from the treatment of
each and every pathogen to broad-spectrum therapeutics. We
see broad-spectrum therapeutics as the counter measure – able
to cross the boundaries of multiple pathogens regardless of
genetic manipulation,” Joyce said.

T his view has now been endorsed by the Department of
Defense, which in recent months has shifted focus to this
approach as well. “Broad-spectrum therapeutics has to be the
way to go. You can potentially and safely treat a wide range of
pathogens regardless of genetic modification, and it can be
deployed during the identification phase. First responders could
use it immediately, to reduce the body burden of viral infection
from the onset, so their own immune response will be more
effective in helping the patient recover, he said.

“In our case we do it using a viral filtration cartridge able
to collect viral pathogens in the early stages of infection – this
allows researchers to identify the bioterrorism threat because
they have access to the pathogens collected. Broad-spectrum
therapeutics can be stockpiled as protection against multiple
pathogens and can be used early on even before the actual
bioterrorist threat has been identified. T he frightening
thought is that you can have a $1-billion stockpile of a
particular vaccine, effective against a particular virus, and it
can be rendered worthless by a single genetic modification,”
he said.

“Legislators need to rethink this and encourage the
development of broad-spectrum therapeutics not just to
protect against biothreats but also naturally occurring
pandemic threats and even existing viruses, such as HIV and
Hepatitis C. Project BioShield has taken a lot of heat, but we
are really still early on into this biodefense countermeasure
industry. We cannot develop vaccines for each and every one
of these pathogens – it is not possible to protect all our
citizens, all our first responders and all our military in this way.
We have to have treatments that can cross the boundaries of
multiple pathogens.”
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