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Title of Submission: Anti Materie! Biacatalysts

T Investment;
Focus area 3 describes the use of non-lethal technology to stop land and sea vehicles and
1o neutralize facilities and equipment. The common thread to all these is that they require
fue! to power them or to generate power to operate them. If one could develop a rapidly
acting, highly efficient, and environmentally safe substance to destroy the lubricants or
seize the mechanical parts, then the vehicles or facilities could be “shut down” in a

controlled fashion. Armstrong Laboratory at Brooks AFB is well on the way to doing just
that.

Over the past couple of years, the Biotechnology Branch of the Radiofrequency Radiation
Division has been pioneering research 10 understand the mechanisms of RFR interaction
and to develop quick, cheap, environmentally friendly way to ¢lean up toxic substances.
This work has led to the discovery of a patented process to genetically engincer catalysts
specific to a particular substance (explosives, biological or chemical weapons, fuels, etc.).
Heat, light, lasers, RFR activate the catalyst and initiate the reaction. The reaction creates
enough heat to seize the engine or gunk the lubricants. The reaction has a unique
luminescent signature so the destruction process can be remotely monitored (battle
damage assessment) and does not produce any biochazards. The substance is exempt from

biological warfare restrictions, can tolerate harsh delivery conditions, and is self amplifying
(that is, a little goes a long way).

As an aside, this rechnology has application as a sensor. Intruders to restricted arcas
could be sprayed/painted and identified later (since the substance would luminesce under
low RFR exposure). The technology could also be used to record cumulative exposure to
RFR, something potentially useful for operators of high power RFR equipment or the
soldier in an intense ¢lectromagnetic battkfield environment. The technology also has

application in identifying fricnd or foe at long distances using the RFR sensitive substance
on personnel or equipment insignia.

Potential for Joint Application: The application of this technology is limitless. Catalysts
can be engineered to destroy whatever war materiel is desired. Al Services would have
an interest.

Technical Description: For the past 8 years Armstrong Laboratory has been conducting
biotechnological research at the molecular level under AFOSR and, for the past 2 years,
under SERDP support. These efforts led 10 the development of diazoluminomelanin
(DALM), a biosynthesized catalyst, which interacts with a broad spectrum of optical and
RFR, demonstrating enhanced reduction-oxidation {redox) activity including rapid
breakdown of inorganic and organic hydrazines (rocket fuel) without fire ar explosion.
This controlled “burn” can destroy high energy materials as well as biological materials
and plastics and other organic and bio-polymers. DALM has been biosynthesized on
bacterial membranes in connection with existing imbedded enzymes. The work with
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DALM is a baseline, This hassiine could te extended w attach other biocaralysis znd
canjogates 1o aker specificiny am! meactiviry of the redox xeactions. Alered spectral
gignaturtes {absockanse and emitsions in the visible and irfrared ranges) coaid provide an
urnsual catalyst thas marks s own peesence akl activity Jor sensor aod vomitoring
acrivities. This proposal is to adapr these Béocatalvars o the internal combastion reaction
10 bring about she deswrnciion of the engio: paris or polymerization of the lobricants o
Terkler the vebiciesfeeafl useless For milary parposss.

Risk Arecas: The risks ane minimal since sehat has been lesmad for clesnup appdoations
ueder the APOSE and SERDP programs wouli be carended 0 NLT aspplicasions. The
catalyse syothesis process is well known. The unkcowns are bows much i neaded to scap
znd engire, how 1o deliver it, and detercining ary envirgarental impact

Timelinaost:
FYO§: S200K
engireer catalyst chat destroys fozissiops combusion engine (1™ and 2* gery
Geterrine spocibe signature of cataiys for muoaitoring {3 gir)
derermine reaction speeds and doss for effect 43" and 4™ ¢t
conduct b cemonstration (47 g

FY9Q: SXOK

delermine ervironmenta: imaact of reactants and reaction products [1° - 4% qt)
develop protoryoe for field demaastration (1 - 3™ grr)

condoet saie feld demonstration (39 gir)

Deldivergblzs:

Final report oo processes, effectiveness, ecvixonmeatal impacts, ané resul:s of
demonstrztoes.
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8308 Hawks Rd
Brooks AFB, TX 78235
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