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Exhibit R-2. ROT&E Budget Item J ustification: PS 2012 Defense Advanced Research Projects A{Jency 

APPROPRIATION/BUDGET A CTIIIITY R-1 ITEM NOM ENCLATURE 
0400: Research, De'l9bpment, Test & Evalu811on, Defense-Wide PE 0601117E: BASIC OPERATIONAL MEDICAL SCIENCE 
SA 1: Basic Research 

~. A~~!llDR!il!bmanWPiano!!.l! E!ci!QcAmli ~~ In Mllilgnsl 

• Delenrine whether netwcro; of neurons can be diffetenllally ac1ivaled through optogenellc stlmulation. 
- lnvesligale how conrec:tivily effeciS lhe rate 81 which Information is transmitted bet..,een areas of lhe brain. 
- Evaluate lhe abillly of functional Magnellc Resonance Imaging lo aocurstely precfoct underlying betlavlor of groups of neurons 
lhrough hemodynamic modeling. 
• study lhe ability of pimales to navigate virtue! environmenl.s through the use of neural signals. 
• Detennlne If primal!!$ can evaluate and ma1<o use of lnfutmallon provided solely through a neural interlace. 

ntte: Autooomous Dia:lllostics to Enable Preve11tlon and The<apeudcs (ADEPT)" 

Description: "Prevlou$1y funded In Synlhelic Biology In PE 0601 101E. Project TR$-01 

The overarching goal at lhe Autonomous Oia.gnosUcs to Enable Prevention and Therapeutics (ADEPT) program is to create 
an ability to rapidly respond 1o a disease or threat and Improve Individual readiness and total force heahh protection. Service 
membms In deployed settings have limlled aocess to health care. The ability lo perform continuous monitoring of physiological 
status 1o automatically and autonomously repon e warning of a deltlmental change and enable lmmedlata diagnostlc or 
lherapeutic ection would expand healthcare capabllltles to these service members. Additionally, In vivo production of a vaoclne 
woold polentially ellmlrate lhe lime to manufacture a vacdne ex vtvo. This basic research effort will develop In vivo nucleic-acid 
circuits to control cellul!r machinery for diagnostic or vaoclne applications and Include research to: optimize orthogonallly end 
modularity of genetic control elements: Identify methods to Increase sensitivity and specificity; and demonstrate method$ to control 
ceRular machinery In response lo changes In physiological staiUs. An additional strategic thrust is to develop methodologies 
for measuring heahh-specif.c blornartcers from a collected biospedmen to enable diagnostics at lhe point-of-need, In-gam son 
or deployed. This basic research effort will: develop new molecular methods for isolating and defecting health-associated 
blomartcers for application at the poinl-of-need or resource limited dinicallacililles (point-of -care); develop new c:hemical and 
material mel hod$ for optimizing tile anafytiall utlllty ol minimal sample VQiumO$; and. develop capllbilitlo$ to armvo and dislribute 
blospeolmens In as~ dried tonnat without lubes, collection vials, or additional reagents. This program also has applied 
research efforts budgeled Jn PE 0602115E. Project BT -01. 

FY 2012 Pl81ls: 
- Initiate development of modular and orthogonal nucleic acid-based elements for application within a detect-and-respond dncult. 
- Demonstrata controlled expression In mammalian cells of synthetic oircuit in response to biornarlclll$ assoclated whh heaHh 
status. 
• Develop ollgonucleoide synthetic construct capable o1 utlllzing cellular control elemenls to emance potency, control dosing, 
and achieve effectiveness. 

Defense Advanced Research Projects A{Jency 
UNCLASSIFIED 

P$983 of4 R-1 Line Item tiS 

I DATE: February 2011 

FY 2010 FY 2011 I FY 2012 

. . 15.000 

Volume 1· 51 
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Exhibit R·2, RDT&E Bud get Item JusllficaUon: PB 2012 Defame Advanced Research Projects Agency 

APPROPRIATION/BUDGET ACTIVITY R·11TEM NOMENCLATURE 
0400: Resea.rr:h, Deve/.Jpment Test & Evalualio!l, Defense. 'A/ide PE 0601117E: BASIC OPERATIONAL MEDICAL SCIENCE 
BA 1: Basic Resea!Ch 

~. A~~mRIIIbml!atslei;loocd emuU!ml !i lo. MiiiiODII 
• Develop novel materials and moleaJiar approaches to enable deployable dlagnosiJCS. 
• Develop novel materials and approaches lor stabilizing reagents and biospecimeM at .-n temperature. 

T7Ue: Dlalysis.Uke Therepeut.lca 

Ducrlptlon: Sepsis, a baderlal infection oft he blood stream, Is a slgnifocant cause of lnjuty and death among combel-lnfured 
SOldiers. The key goal of this program Is to run the blood volume (approldmately frve lhen} through an external machine {akin to 
e dialysis system) and uleratly scrub out halmlul bacteria In! their toldns. Tho proposed approach Is low-Sheartlow-reslatance 
fttidle structures to CXln'leCt cellular and biomolecular punflcatlon lec:hn~ lor blood purification. 

Initial basfc research will develop novet low-shear, tow-resistance ftlldk: stn.lctures that enable rapid, farge VOlume blood flttraUon. 
Addillonal research will develop novel intrinsle separstlon techniqUes that selectively remove bacteria, toldns and hosl cells from 
complex fttids, as well as new methods lor continuous sensfng of these components. Finally, raearch Into predictive control 
techniques lor directing patient health wiD dose the sense, SCNb, and control loop. The applied research portion of the program Is 
budgeted In PE 0602115E, Project 8T..01 . 

FY 2012 Plus: 
• Develop "labe~lree" Intrinsic separation lechnologies lhll( remove pathogens ol dilferenl classes. toxins. and activaled eels from 
complex ftuids. 
• Design high flow, lOw shear mlcrolluldk:s lo transport wound ftuid and blood wrlhout ceUular actl\lalion. 
• Design pathogen sensors for continuous use In CXJmj)lex biological fluids. 
• Eslablish mathematical ~ to dasslly and p<edlct patienl state over relevant Ume SC8les. 

Accomplishments/Planned Progroms Subtotals 

12. 2lb1c f[l1i!rnn Ellndlna ~11mm1r:x II lnMI!I~nsl 
NJA 

E..A!;gulsltlon S!ral~g 
NJA 

F. Partormanee Motrlcs 
Specific programrnalle performance rnetr1cs are listed above In the program acoompllshments and plans section. 

Defense Advanced Resaarcn Projects Agency 
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UNCLASSIFIED 

Exhibit R-2. ROT&E Budget Item Justification: PB 2012 Defense AdVanced Rese<~rch Projects Agency 

APPROPRIATION/BUDGET ACnVITY R-1 ITEM NOMENCLATURE 
0400: Resean:h, Devebpment. Test & EvaJualioo. Defense-Wide PE 0602115E: BIOMEDICAL TECHNOLOGY 
BA 2: Applied Research 

~. Al<l<llmRI.IJbmentslelloo!ld etl!orarn1 ~ lo MIIII!!Dil 
- Use optlmb:ed winner syslem and algoriltvn to investigate virus mitigabon and frequency globaiy to predict tho dmlng and 
!J909raphic location of ·oassortment events. 
- Model processes to accurately predict the drill and shill of virus In pre-hunan animal reservoirs. 
• Create viral reservoir specific countermeasures that reduce probability that a novel viral palhogen could transfer from animals to 
lunans. 
• Establish partners for transition ol lmmune-hardenlng and pathogen an~volution lec:ivlOiogles. 

Title: Autonomous Diagnostics 10 Enable Prevention and Therapeutics (ADEPT)' 

De.scriptlon: •prevfousJy funded In Synlhetlc Biology in PE 0601101E, Project TRS-01 

The overarching goal of the Autonomous Diagnostics to Enable Pr11vention and Therapeutics (ADEPT) program Is to Increase 
our abHity to rapidly reo;pond to a disease or thneat and improve Individual readiness and total Ioree health protection. &!Nice 
members In deployed settings have limited access to health car11. New methods and devlc:es are needed to address crHical 
conditions on-site, to alow improved care at field hospital, neat. and air transport sefl!ngs. and to enable rllpid response to 
emerging threals. This applied research effort will locus on development ol devices for integrated diagnostics across multiple 
echelons ol care: 1) Simple to operate diagnostic devices for cridcal blomarl<ers at lhe point of need; 2} highly multiplexed 
diagnostic devices for broad spectn.Jm diagnostic and response to emerging threats In an automated format; and, 3) the ab<lity 
lo rapidly develop, Integrate and distribute~ aS$ays for detectfon of new biomarkers and emerging lhreats. Research thrusts 
Include: optimization of methodologies for extraction ol targeted biomarkers from a biospecimen that has been room-temperature 
stabUized In a dried fonnat; demonstration of novel rTlllleQJiar dete<:tion approa<:OOs towards specifiC blomart<ers; opt.lmiullon 
ollntegrated simple-to-operate diagnostic devices (sample In, results out): demonstration of novel molecular approaches for 
multiplexed analysis ()ljO( tho same or different classes ol biomarkers: and, lnlegratlon ol sample preparation and analysis 
methods. A companion basic research elfoft is budgeted in PE 0601117E. Project MED-01. 

FY 2012 PJ.ns: 
• Develop new materials and methods lor low power diagnostics. 
• Develop new reagents and reagent storage methods for deployable diagnosdcs • 
• Develop processes for clink:al sample cdlectlon and preparation for deployable di2gnostics. 
• Develop methods and optimization criteria for extraction ol targeted biomarker classes tor the retrospectlve analysis ol a dri6d 
and room-temperature stable blospecimen archive card. 
• Develop approach lor blomarl<er research from archived blospeclmen card. as the first step towards rapid synthesis ol 
deployable diagnostic devices against new lhroats. 

Title: Tactical Biomedical Technologies• 

Defense Advanced Research Projects Agency 
UNCLASSIFIED 

Page3of7 R-1 Une Item #9 

I DATE: February 2011 

FY 2010 FY 2011 FY 2012 

. - 10.000 

. . 17.000 
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UNCLASSIAED 

Exhibit R.2, RDT&E Budget Item JusUfleatlon: PB 2012 Defense Advanced Research Projects Agency 

APPROPRIATION/BUDGET ACTIVITY R·t ITEM NOMENCLATURE 
0400: Research. Development Test & Evaluat;on, Defense-~ PE 06021 15E: BIOMEDICAL TECHNOLOGY 
BA 2 : Applied Research 

C. A.,.,<>ml!lllhmllotsiJIIIoaed l!mUDI!M IS In Millii2DII 
Description: 'Previously funded In PE 0602715E. Project MBT -02 

The Taotical Biomedical Tectonoklgles thrust wiU develop new approa<:hes to deliver life-saving mecllcal awe on the balllefield. 
Uncontrolled blood loss Is the leading cause of preventable death for soldiers on the bahlefleld. While Immediate conlrol of 
hemorrhage Is the moet elfecti•e strategy for treating combat casuattles and saving lives, currently n<> method other than surgical 
Intervention can effectively 1reat lntracavitery b4eecling. A locus in this thrust is lhe co-development of a materials-based agent(s} 
and deli•ery mechanls., capable of damaged tissue-ta<goted hemostasis and wound control. This system wia effedively treat 
canpressiblo and non-compressible wounds regardless of geometry Of location. Additionally, rapid response to emerging 
b4ologlca1threats on the battlefield Is Impacted by logistlcat delays of deUvering the necessary therapeutiC$. Creating a 'pharmacy 
on demand" will enable far-laward medical providers to manufacture and produCe smaU molecule drugs and biologies In order to 
ensure thai the theraPEutics are available when they need them. 

FY 2012 Plans: 
- Demonstrate hemostatic material compatibility with Food and Drug Admonistralion (FDA) .approved agents lhal control pain, 
Infection, and lnftammaUon. 
• Achieve wound treatmeol system unit specs Including coverage of at least 0.20 square meters of tissue area, mass of less than 
200 grams. and a •olume less than 150 mi. 
- Demonstrate seale-ui) for large volume hemostasis agent synthesis. 
• Demonstrate hemostasis agent stability consistent with operational requirements. 
- Test and validate lie would stasis system delivery devi<:e. 
- Develop a plan ror wound stasis system FDA approval. 
• Fabricate devices capable ol manufacturing slx field relavant pharmaceuticals. 
• Investigate construclhg a man-portable devloe capab4e of manufacturing four fteld relevant pharr11l~Ceutlcals. 

• Demon51rate limited capability of manufacturing sei\ITl, antigen. aod vacdne of DoO reie•anca through dlri!Cied aaivily of 
microbial systems. 
• Show efficacy and safety ol manufactured end products in in-vitro models. 

TttJe: Mahary Medical Imaging" 

Ducrlpt/on: "Prelliously funded in PE 060271 SE. Project MBT -02 

The MIHtary Medical Imaging thrust wil develop medical Imaging capabilities lo support military missions and operations. The 
emergence ol ad•aooed medical Imaging Includes newlY recognized physical properties of biological dssue, 01' metabolic pathway, 
Of physiologicallunc1lo1 In order to map it tnlo an Image of diagnostic utlllly and performance. This need Is ever Increasing as 

Defense Advanced Research Projects Agency 
UNCLASSIFIED 
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Exhlblt R·2, ROT&!E Budget Item Justification: PB 2012 Defense Advanced Research Projects Agency 

APPROP~TIO~~UDGETACnVITY R-1 ITEM NOMENC~TURE 
0400. Research, Development Tesl & EvaJCJalion, Defense-Wide PE 0602115E: BIOMEDICAL TECHNOLOGY 
BA 2 : Apprted Research 

~Qfil_p11s...b..!:n.tl'1tsJPiannod Program& •S.In Mill~ 

- lniliale I he development of physuJiogiC8lly accurale medical training simulations based on user expertise and provide detailed 
feedback to che user based on performance. 
- Explore 111ab1~ty of deploying Yef"Sions on moblle platforms for maximum distribution. 

TiU&7 Oialysis·Ltke lllerapeul ics 

DeurlprJon: Thts lhi"U$l wjg develop and demonstrate dialysis-like structures that provide very high throughput (> 1.25 liters/hour) 
for continuous blood sens.ing and punficatton. Bench-level techniques for molecular and cellular "scrubbing" of targets such as 
baetena, IOxii"'IS, and seled host cens from blood will be demonstrated. At the completion of the program, high throughput removal 
of Circulating bactena. tOJChs, and select host cells rrom blood without collateral activation of the coagulation and immunologic 
sys1etns will be demonstm1ed. The basic research part of this program is budgeted in PE 0601117E, Project MED-01 . 

FY il012 Plans: 
- Develop •ntegraled low·shear, l'llgh lhroudl'lput 4> 100 milliliters/hour) microfluidics components for complex fluid flow. 
- Demonstra1e beoch-levoltechniques for the sermng and removal of multiple blood targets including bacteria. toxins. and select 
host cells. -- Accomplishments/Planned Programs Subtotals 

D.. Qltter frogCJim£tJ.ruUng Summary; J$ In M llllgns) 
NJA 

E~ctUl~~lesJ~ 
NlA 

E...f..erformaoct~.J4otr[cs 
Specific programmatic performance metrics. are liSted above in the program accomplishments and plans section. 

nerens-e Advanced Research ProJectS Aglimcy 
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