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ackground

As the Army strives to implement force improvements to meet future threats, maintaining the
health and safety of Soldiers in order to enhance fighting strength is a critical factor. A
sometimes neglected aspect of developing new and more lethal weapon systems are their
human health and environmental impacts. Since 2008 the Toxicology Directorate of the U.S.
Army Public Health Center has been supporting development of new weapons systems by both
the Army Safer Alternatives for Readiness (SAFR) Program and the Department of Defense
Strategic Environmental Research and Development Program (SERDP) by ensuring that

newly developed weapons systems do not adversely affect the soldiers that employ them.
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Regul‘t»bry Requirements

AArmy Regulations mandate that new products, both internal and commercial, require a
Toxicity Assessment or Clearance prior to fielding:

T Inform hazards to Soldiers and workers.

I Ensure safety of users and others that may be exposed.

I Avoid Army liability related to U.S laws and International agreements, such as the Clean
Water Act and the Migratory Bird Treaty.
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Regulaterny, Requirements

ADepartment of Defense Instruction, 4715.4 Pollution Prevention

AArmy Regulation 200-1, Environmental Protection and
Enhancement

AAR 40-5, Preventive Medicine/Public Health
AAR 70-1, Army Acquisition Policy

ADepartment of the Army Pamphlet 40-11, Army Public Health
Policy
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New Energetic Development Process
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Cost Savings to the Army

Integrate Risk Assessment Early

lock in 80-90% and determine
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Early integration is the least expensive and most effective way to minimize the
downstream cost, schedule, and performance impacts of any weapon system.

ADuring the research & development (R&D)
phase of system development, ESOH costs
are small compared to lifetime costs.

AUse of relatively inexpensive and rapid
tests, using microorganisms and cell lines,
provides early notice of potential problems.

ALive animal testing is conducted only at the
end of the development process.

AThe greatest program costs occur during the
Operations and Maintenance period.
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Typical' Develepmental Process
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Steps in the Phased Approach Process

AComprehensive literature search
AComputer modeling to fill data gaps
Aln vitro testing

Aln vivo testing
I Live animals are used only after most
parameters are known.

I Animal studies can be 90 days or
longer.
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Step 1: Literature search

AFocus on toxicology information

Aln many cases, little toxicology data available
for compounds of military interest
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Computer modeling

AComputer models may be employed to
estimate:

i Acute oral toxicity o 0°
I Chronic oral toxicity
I Inhalation toxicity
I Dermal toxicity and sensitization
I Ocular irritation and corrosivity
I Reproductive and Developmental toxicity o N
I Mutagenicity
I Carcinogenicity
I Aquatic toxicity

AGreen algae

ADaphnia

AFish
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Step 3 In Vitro testing

A Microorganisms and cell systems are used to test
for:

A Mutagenicity
A Skin sensitization effects
A Aquatic toxicity
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