
UNCLASSIFIED 

Department of Defense Fiscal Year (FY) 2006/FY 2007 Budget Estimates 

February 2005 

Research, Development, Test, and Evaluation, Defense-Wide 

Volume 1 
Defense Advanced Research Projects Agency (DARPA) 

UNCLASSIFIED 



U CL.. IFIED 

RDT.&:E BUDGET ITEM J U "TlFICATJON MEET ( R-2 KxbibiO 'DATE February 2005 

\PI'aCIPHII\TlO"'fBI'OGET Mil \ m A·l fTEM NOM ENCLATURE 

RDT&E. Defcnse-wtde Defense Research Sciences 
BA 1 BMic Re.scMCh PC 060110 I E. Project BLS-01 

()~nons( rate computer wntJ)sis method~ tor (;Ommaodm ro usc in ihe threat assessment of natural and emerging bio-agents. These 
methods, which predict pathogl!nkil) and 'iruhmce of ~~Jilts from their genomic information. will be far more informed than today's 
co$tly wcH:xpcriments. 

- Ide-ntify new methods for ~arl> detection of t:;l(posure oholdlcn to pathogen$ and lo;.;ms usang molecular (gene expression) signatures, 
which 1~ vi lot for carl> intervention and avo1daJ1ce of death 

- lk\lclop u fnuncworl for dtscribmg nnd rcpreserulng b•o1ogu:al kno.., ledge that sp.ms da1a from molecular (genomic, proteomic) to 
clinical le\lel, and a~ross orgruusms, to suppon deep and rnpid knowlcdg.e C).tr.Jclion. 

- Implement cutting edge leoming :md reasoning algorithms that net on vast amounts of biological experimental and simulation data, 
and &:monstrate rapid r~ning .md knoYtlcdge-acql.nsition. 

n·2oo4 FY 2005 FY 2006 FY 2007 

Slmu1ation of Bio·Molccular Microsystem~ (SIMBIOSYS) 9.000 9.000 5.000 3.000 

(U) J'hc Simulolton ofUio-Molecular MicrDS)'SIL!ms rSlMBIOSVS) progrwn \\ill focus on metho<b to dramatically improve the interaction 
and intc~lion of biological ekments with S) nthetic mlltcnal~ in 1)1( contcM of microsystems. Spccitically the SIMBIOSYS program will 
develop method\ And tool!!~ 10 simulate nnd design Bio-Molct'UI.lt Micros) stems" ith a high degree of multi-disciplinary integration. This will be 
accomplished by exptoring rundanu:ntal propc11ics and compatibilil) of biol~icaJ l.!lemenb at thl.: moh.:cular surface level through experimental 
and theorc:tical nnai)ISC:5. Ke) phenom.:na to be s.tudicd tnc:lude molec:ulo.r re~:ogniuon processes. signnl transduction phenomena. and micro- and 
nano-scale tr!Wiporl of biological molecules. E.ng111eering of biOiogtcaJ sy.stems may be US«i to rnan1pulate these fundamental characteristics and 
optimize the integration of biological cl~ents \\l tth synthcuc malennls. ror rnfor-mation coUecuoo It is expected that significant advancements in 
dev1ccs 1h::u utilize or m•mic b•ologlcal elemenLS will be realiz.td including, sensors.. compw.ational de'!! tees and dynamic biological materials for 
forc-e pt'Oti!CtiOn and medical devices. 
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(U) Progn:un PIW1s: 
Dcmoastttllt high (sip to noise ratio [SNR] > 10) transduction of molecular signals into measurable electncal e.nd mechanical 
s1grmls using rumopoTCS, micro/nano-cantilevers, and nanoparticles; demonstrate SNR- 100 using solld-sme rumo~ for DNA 
translocation IU1d using JUU)opores for ultraselective DNA detection; demonstrate models to ~late tnmsduced sig,ml il'l'tenslty to 
blo-molccular IU'\Ktutt and binding events. 

- Otmonsr,.re lhar., using mlcrocantilevers, a nanoparticle conjugation can successfully enable det«tion of I 0-100 ano-mol11r DNA 
c:onccnumlons "im single base pair selectivity without performing polymerase chain reaction: IJ'&I\511icm to other DoD agencies end 
Home!Jind Defcmc. 
DtmonstnJte low po~-er b'll.nSport (- I OX reduction in power) of fluids by modulating surface tension m droplet based transport. 
Demonstrille surface-lerulon modulated transport of droplets on a substrate; demonstrate computational models to op1imize unnspon 
chatac'lemtics. 

- Denl0n51nfe orders ofma,gnitude (> JOOX) imPTovement in microtluidic mixing using electrokinetic and Magneto Hydrodynamic 
(MHDJ scheme3 (based on modeling studies). 

- Dc\ldop scaling laws and pbtnomenological models for bio-molecular phenomena such as molecular recognJr..ion. igrul lnnsduction 
and bio·Ruidic transport p~esses in bio-microfluidic systems; develop and implement scalingi:Jv.!; into mlc:ro0LUd1c sy~t.:m 
modeling software to enable design of lab-on-a-cb.ip systems. 

- Design novel hybrid macro-molecular devices that form specific and controlled transducing fi.utctions at the mol~ular scale; 
demcn~e design ofmlllt~e binding proteins and ion channels with desired selectivity and sensihvity using CORlpUtnUOnlll tools.. 
Design and demonsmue v.ortdng devices that incorporate biological elements as sensors, actua.tors and computalionBI devices. 

FY 2004 FY 2005 FY20D6 FY2007 

Biolnlcd'~ 5.366 4.000 4.000 4.750 
-
(U) The Blo lnterfaa:s program will support scientific study and experimentation, emphasizing the ~rface$ betv.'em biology and the 
physical und mB1hcmalicaUcomputa SCiences. This unique interaction wi ll develop new mathematical and exptrrimen~al tools for \Uidustanding 
biol"8)' ln n way tlmJ. \\iU aJIO\\ iu application to a myriad of DoD problems. Cb.ief among them is the ability ro seamlcssl) r~c and control 
mechanical devices md 5eli.SOI3 within a biological environment- a critical aspect in the successful implementation of a major prosthetics effort. 
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