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Scalable Compact Ultra-short Pulse Laser Systems (SCUPLS)
Navy SBIR 2018.3 - Topic N183-139

MCSC - Mr. Jeffrey Kent - jeffrey.a.kent@usmc.mil

Opens: September 24, 2018 - Closes: October 24, 2018 (8:00 PM ET)
N183-139

TITLE: Scalable Compact Ultra-short Pulse Laser Systems (SCUPLS)

TECHNOLOGY AREA(S): Weapons
ACQUISITION PROGRAM: Joint Non-Lethal Weapons Directorate

The technology within this topic is restricted under the International Traffic in Arms
Regulation (ITAR), 22 CFR Parts 120-130, which controls the export and import of
defense-related material and services, including export of sensitive technical data, or the
Export Administration Regulation (EAR), 15 CFR Parts 730-774, which controls dual use
items. Offerors must disclose any proposed use of foreign nationals (FNs), their
country(ies) of origin, the type of visa or work permit possessed, and the statement of
work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section
3.5 of the Announcement. Offerors are advised foreign nationals proposed to perform
on this topic may be restricted due to the technical data under US Export Control Laws.

OBIJECTIVE: Develop a lightweight and energy efficient next-generation Ultra-Short Pulse
Laser (USPL) system that can produce sustainable and controllable plasma at range
capable of inducing a full spectrum of scalable non-lethal effects.

DESCRIPTION: Past efforts to develop USPL weapon systems that generate scalable laser
induced plasma effects (LIPE) have shown some promise [Ref 2], but these efforts were
not able to achieve the desired effects at the required range. The developed system was
cumbersome and not feasible to be integrated on a small tactical vehicle. Previous
Marine Corps SBIR efforts were able to achieve the following:

1. Extended duration flash-bang effects with maximum flash brightness of 2 million
candela using 10 Hertz pulse repetition rate at 30 meter range

2. Sustainable maximum acoustic blast of 147 dB at 30 meter range

3. Produced a sufficient level of thermal discomfort on human skin at 30 meter range
10

In addition to the above achievements, these efforts were able to prove that voice
commands might be delivered at very long ranges but the final prototype was not
able to deliver "intelligible” voice commands at 100 meters. The data generated by
these past efforts are currently being verified and validated by the Government via an
ongoing non-lethal laser induced plasma effects science & technology (S&T) effort
being funded by the Joint Non-Lethal Weapons Directorate (JNLWD) and being
performed by Space and Naval Warfare Systems Command (SPAWAR) Systems Center
Pacific.

The U.S. Marine Corps is seeking an innovative solution to develop a Scalable Compact
Ultra-short Pulse Laser Systems (SCUPLS) weapon system that will comprise a suite of
two (or more if needed) USPL weapon systems. It should at least include a
femtosecond (fs) USPL that can initiate the Plasma (igniter laser), and a nanosecond
USPL to flash heat the ignited plasma to create enhanced non-lethal effects such as
flash bang effects, thermal ablation for pain, and delivery of intelligible voice
commands at range. This SBIR topic will enable the advancement of possible full
spectrum of effects capabilities from non-lethal to lethal, along with added Command,
Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance
(C4ISR) system capabilities. The SCUPLS weapon system should consist of the
following system specifications:

1. Two USPL systems: (1) Igniter (Power: 1) per pulse; Pulse width: min 10fs; Pulse
Repetition Frequency (PRF): 4000 — 5000 Hz). (2) Heater (Power: 20 — 40J per pulse;
Pulse width: 10ns — 100ns; PRF: 10-30 Hz)

2. Flash-bang effect with acoustic blast of ~ 165+ dB at minimum distance of 100
meters

3. Flash blind effects (6-8 million candela) at minimum distance of 100 meters

4. Full scalable thermal ablative effects through common natural clothing (i.e., fabric,
denim, leather, etc.) at minimum distance of 100 meters

5. State-of-the-Art C4ISR capabilities for incoming object detection, secure two-way
communications and delivery of intelligible voice commands such as “get out” to warn
individuals at minimum distance of 100 meters and up to 1000 meters

6. Size, weight, and power consumption, and thermal cooling designed in such a way
that the final construct would integrate into a small tactical vehicle such as: Joint Light
Tactical Vehicle (JLTV) or High Mobility Multipurpose Wheeled Vehicle (HMMWYV)

7. Sufficiently environmentally hardened and rugged to meet military environmental
design and test tailoring process in accordance with MIL-STD-810G [Ref 3]
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PHASE I: Formulate a design concept and integration approaches for the desired
SCUPLS weapon system as specified above. Explore possibilities to address key military
suitability issues such as overall system size, weight, and power consumption, and
thermal cooling.

Determine the technical feasibility of the design concept and model key elements that
can be developed into a functional product for the Marine Corps through analytical
modeling and simulation to provide initial assessments of the concept performance.
Provide a Phase Il plan to develop the system to include performance goals and key
technical milestones while addressing technical risks and challenges.

PHASE II: Based on results of Phase |, develop a SCUPLS prototype that can be
employed from a small tactical vehicle as specified in the Description section above.
Evaluate the prototype to determine its capability in meeting the specifications
identified in the Description.

Demonstrate and validate system performance through prototype evaluation and
modeling or analytical methods to include suitability, safety, durability, and
environmental performance for operational test and evaluation on a DoD range. Using
results from performed testing and evaluation, refine the prototype into an initial
design that will meet the Marine Corps requirements. Prepare a Phase Il development
plan to transition the technology to the Marine Corps use.

PHASE Il DUAL USE APPLICATIONS: Support the Marine Corps in transitioning the
technology for Joint Service and Marine Corps use. Develop additional SCUPLS
prototypes that have been optimized for additional small tactical DoD platforms to
include other small military vehicles, vessels, and unmanned systems. Evaluate and
determine each design’s operational effectiveness and added capabilities achieved in
an operationally relevant environment. Support the JNLWD/Marine Corps for test and
validation to certify and qualify the system for Joint Service to include Marine Corps
use.

<HFr> https://www.navysbir.com/n18 3/n183-139.htm
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The technologies developed under this SBIR topic will meet the DoD JNLWP
operational needs [Ref 1] and will also have direct application to many other U.S.
Government agencies as well as civilian law enforcement. The Department of
Homeland Security, Department of State, Department of Justice, the Secret Service,
and Customs and Border Protection also desire this full spectrum of effects capability.
The ability to non-lethally interdict a threatening person or persons has utility in many
security and crowd control applications to include several municipal applications.

REFERENCES:

1. DoD Directive 3000.03E, DoD Executive Agent for Non-Lethal Weapons (NLW), and
NLW Policy, 27 September 2017. http://jnlwp.defense.gov/Resources/Publications/

2. Department of Defense Non-Lethal Weapons Program. “Non-Lethal Laser Induced
Plasma Effects (NL LIPE)". Mr. David B. Law, Joint Non-lethal Weapons Directorate 2015.
(uploaded to SITIS)

3. MIL-STD-810G w/Change 1, Department of Defense Test Method Standard,
Environmental Engineering Considerations and Laboratory Tests, 15 April 2014.
http://everyspec.com/MIL-STD/MIL-STD-0800-0899/MIL-STD-810G_CHG-1_50560/

KEYWORDS: Ultra-Short Pulse Lasers; Laser Induced Plasma; Femtosecond Lasers;
Non-Lethal Flashbang Effects; Thermal Ablative Effects; Long Range Hail and Warn
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Synthetic Technologies for Advancement of
Research and Therapeutics

Description:

NCATS Topics

This solicitation invites proposals in the following areas:

016 Synthetic Technologies for Advancement of Research and Therapeutics (START)
Fast-Track proposals will not be accepted.

Number of anticipated awards: 1-2

Budget (total costs, per award): Phase I: $225,000 for 9 months; Phase II: $1,500,000
for 2 years

PROPOSALS THAT EXCEED THE BUDGET OR PROJECT DURATION LISTED ABOVE MAY
NOT BE FUNDED.

Phase Il information is provided only for informational purposes to assist Phase |
offerors with their long-term strategic planning.

Summary:

Traditional drug development pipelines are largely inefficient, with greater than 80%
attrition of new drugs that move into Phase 2 clinical trials. Currently, it takes more
than $1 billion and up to 14 years to bring a drug to market. One of the main
contributors to this is our inefficiency to access unexplored biologically-relevant
chemical space. About 40% of the chemical scaffolds found in natural products are
absent in today’s medicinal chemistry repertoire. Natural compounds harbor chemical
and structural diversity that can be utilized to develop novel treatments. Most
importantly, natural compounds are evolutionarily optimized as drug-like molecules.
Challenges of natural products in drug discovery and development include (i)
extremely low yields and limited supply, (ii) complex structures that preclude practical
synthesis, and (iii) complex structures posing enormous difficulty for structural
modifications. Synthetic biology is making promising strides in reshaping and
streamlining drug discover thanks to the recent advances in gene editing, gene
synthesis, metabolomics and analysis techniques.

12

Topic Goals:

Current developments in synthetic biology have offered tools to design or modify
organisms that can be used for a specific function, allowing for natural biological
systems to be tailored as machines that produce desired compounds. Further,
synthetic biology has a broad application and can be used to synthesize biologically
relevant compounds and therapeutics that are not easily and/or not cost-effectively
produced in a traditional laboratory setting. There is also an immense capability to
scale-up production of said compounds using bioreactors and other platforms specific
for growing microorganisms. Synthetic biology has the potential to accelerate the field
of drug development by introducing tools and resources that can readily and
efficiently produce desired compounds that are more cost effective.

The primary goal of this topic is to apply synthetic biology to produce and fully
characterize both known and novel analogs of naturally occurring compounds to
increase the diversity of compounds in drug libraries.

We are primarily interested in proposals focused on discovery, isolation and
characterization of non-addictive natural compounds to treat pain, opioid abuse
disorders and overdose. Other critical areas for therapeutic drug development will be
considered pending strong scientific justification.

Phase | Activities and Expected Deliverables:

Phase | proposals must specify clear, appropriate, measurable goals (milestones) to be
achieved. Phase | activities and deliverables may include the following:

 Formulate naturally occurring and biologically relevant pathways into a set of design
rules that can then be used to engineer new candidate therapeutic molecules:

o Develop novel tools and technologies that would allow engineering of pathways
into a host organism

o Develop genetic switches to control of gene expression

o Develop synthetic control systems for the production of bioactive molecules with
therapeutic potential

« Expand the current catalog of naturally occurring compounds and their analogs to
enhance the diversity of chemical libraries:

o Identify and create biosynthetic gene clusters or pathways for the biosynthesis of
natural products

o Apply synthetic biology tools to improve production of natural products from their
native sources

N~ L1+ limA cvrmtlh At i~ IiiAlAA s FA~aAle FA AcecmralrlAs Iimcacrismtlh At im mamsclriimAaris mmA A rmF A b=~
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o Utilize synthetic biology tools to assemble biosynthetic machinery and optimize
yield for natural product production in heterologous hosts

o Synthesize, isolate and fully characterize novel bioactive compounds and
demonstrate bioactivity of compounds following isolation

» Provide NCATS with all data and resources (i.e.: molecules created, producer
organisms, etc.) resulting from Phase Il Activities and Deliverables for independent
validation of yield and bioactivity.

Phase Il Activities and Expected Deliverables:

If Phase | objectives are met, feasibility is demonstrated, and there is sufficient
evidence of commercial viability, the offeror can apply for Phase II. Phase Il activities
and deliverables may include the following:

« Continue the development of tools and technologies and prepare them for
dissemination to the scientific community through, for example, licensing or servicing

- Develop a robust manufacturing process to scale-up production of novel
compounds o Demonstrate bioactivity of compounds following scaled-up isolation

* Develop platforms that would allow large-scale applications of the developed tools
and technologies as relevant to synthesis, isolation, characterization and modification
of natural compounds

* Provide NCATS with all data and resources (i.e.: molecules created, producer
organisms, etc.) resulting from Phase Il Activities and Deliverables for independent
validation of yield and bioactivity.

« In the first year of the Phase Il contract, provide the program and contract officers
with a letter(s) of commercial interest.

* In the second year of the Phase Il contract, provide the program and contract
officers with a letter(s) of commercial commitment.

* Present Phase Il findings and final deliverables to NCATS Programs Staff via webinar.

13
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BOX 6-1

NAVSEA Topic Selection Criteria

All required fields of the topic template must be completed.

. Topics must clearly articulate the Board of Directors-approved

Navy need and its applicability to the requested technology.

. Topics must clearly identify and discuss the needed innovation

and R&D. Topics must discuss currently available technology,
both Government and commercial, and its applicability to the
needs identified in the topics.

. Topics must be technically clearly written so that they are

understandable to small business personnel.

5. SBIRD7 = A Z 1 . /T A X 2 @iéﬁ L RILE %EKI/EI\IH': A o Irc:gi;s must be congruent with SBIR funding levels for Phases I
& ﬂ TW3sCZ & 6. Target transition programs must be identified (R&D or

10.

Target transition program#’, fFESINTWB I &
(R&D & 7= [ZAcquisition)

71AX1~DtEFa7

EEBRZEATIEWITEL,

iE, PDYHIELLADOBHRT, BECBHFOEMA

T TV

FEY 7DEADEDEEEL TULEL,

QT 7ERERBEL LTULRL,

O oo

10

Acquisition).

/. Topics must not require secure access for Phase I.
. Topics must not contain classified information.
. Grammar, spelling, and clarity are important and, if not

addressed, may disqualify a topic. Acronyms must be spelled
out and Government jargon must be avoided.

. Topics must not duplicate one another.
. Topic references must be publicly accessible and available; and

two to four must be provided.

. Topics must identify high-level technical requirements.

SOURCE: NAVSEA: NAVSEA SBIR Needs and Topic Validation Process,
April 2012.

11. —fRICT 7 RAJRERSE X E2~ 4 ERL TW5
12. BVLWLRILOTIMEBEHZFEL WS L,

(HF) National Research Council(2014) SBIR at the Department of Defense
14 NAVSEA(Naval Sea Systems Command)
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Topic Name

Diffractive Optics Design &
Manufacturing

(B 5l & & A L 7o ete
FRDERET & BIE)

Objective

Optical sensing for nuclear detonation detection involves space-based detection within the visible
wavelength. Emerging optical detectors will leverage unique diffractive optics to help enhance and
discriminate signals of interest from other background emitters. Because of the precision required for this
program, new/innovative design and manufacturing diffractive optic techniques are being sought for their
potential benefit to NDD and commercial applications with similar signal discrimination requirements.

Portable Advanced Neutron
Imaging Capability

Associated particle imaging (API) extends the capabilities of active neutron interrogation by enabling
temporal discrimination and spatial localization of radiation signatures. Proposals are sought to integrate API

(FEPOBHADOHHT A A —  into the next generation of high-performance portable deuterium-tritium (DT) neutron generators. The
Vv TEBEDORF) system should include available DT neutron spectrum and the neutron yield should be variable. The system
should also be capable of multimodal interrogation, including transmission radiography and induced
emission (fission, elastic scatter, inelastic gamma) imaging. The alpha detector should be capable of
subnanosecond timing and compatible with high data rate electronics.
Turnkey HPC Solutions HPC modeling and simulation applications are utilized by many industries in their product

(NANRNTFp—<w R/ B a—
TAVITDE—2F—IJ Y o—
g y)

development

cycle, but hurdles remain for wider adoption especially for small and medium sized firms. Some of the
hurdles are: overly complex applications, lack of hardware resources, inability to run proof of concept
simulations on desktop workstations, solutions that have well developed user interfaces, but are difficult
to scale to higher end systems, solutions that are scalable but have poorly developed user interfaces, etc.
While many advances have been made in making HPC applications easier to use they are still mostly
written with an expert level user in mind.

Advanced Technology The Gasification Systems Program, conducted under the U.S. Department of Energy’s Office of Fossil
Development of Oxygen Energy (FE) is developing innovative, flexible and small-scale, modular systems for converting diverse
Separation from Air for Small, types

Modular Systems of US domestic coal into clean syngas to enable the production of affordable, reliable and low-cost

(R0 6 DR TBEE KRBT 5
Sevn iR BA 3)

electricity, hydrogen, high-value chemicals, liquid fuels and a market-flexible slate of by-products with
greatly reduced greenhouse gas emissions [1,2]. The small-scale modular systems offer distinct
advantages against a big commercial scales, expediting technology development, cutting capital
investment and operating costs, improving availability and offering flexibility in meeting location-
specific

needs.
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Methods Development in
Natural Products Chemistry
(RAYLZICEB T B HERH

F)

Objective

With this SBIR initiative, NCCIH is proposing to focus on areas that could significantly improve the progress in natural
products research. Areas of interest include, but are not limited to, those listed below:

Technologies aimed at improving field applications for characterizing natural product sources/species and their
diverse bioactive constituents, (e.g., activity based profiling, biosensors, spectrometric equipment and techniques,

etc.)

. Technologies aimed at the rapid removal of nuisance compounds in the crude extracts of natural products, (e.g.,
innovative chromatographic technologies, resins, catch and release-type systems, etc.)

. Technologies aimed at the development of highly sensitive phenotypic/high content bioassays including capacity to

identify potential synergistic mechanisms (e.g., image-based cellular assays, multiple-endpoint analysis based on
phenotypic changes, bioengineering chemically sensitive strains, etc.)

. Technologies aimed at the creation and exploitation of model systems for the expression of natural product
constituents in high product yielding hosts (e.g., broad spectrum heterologous or homologous expression hosts,
stimulation of biosynthetic pathways, mutation, etc.)

. Technologies aimed at predicting and/or quantifying risks of natural product-drug interactions (e.g., designed in vitro
interaction assays or kits, in silico technologies, etc.)

Wearable Alcohol Biosensors

(BSHmEEZENE Ly =T
FTNTINA R)

The device should be able to quantitate blood alcohol level, interpret, and store the data or transmit it to a smartphone or
other device by wireless transmission. The device should have the ability to verify standardization at regular intervals and to
indicate loss of functionality. The power source should be dependable and rechargeable. Data storage and transmission
must be completely secure in order to protect the privacy of the individual. A form of subject identification would be an
added benefit. The device can be removable.

Synthetic Technologies for
Advancement of Research and
Therapeutics (START)
(RN DOESEZ R T, Fi
RALE Y DB REHHT)

The primary goal of this topic is to apply synthetic biology to produce and fully characterize both known and novel analogs
of naturally occurring compounds to increase the diversity of compounds in drug libraries.

We are primarily interested in proposals focused on discovery, isolation and characterization of non-addictive natural
compounds to treat pain, opioid abuse disorders and overdose. Other critical areas for therapeutic drug development will
be considered pending strong scientific justification.
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Smart, Multi-Core Biopsy
Needle
(eNTFaTH 7Y TS
2T 5 AEMEOBZE)

Issues with existing approaches of aspiration and incision biopsies are the need for multiple injections, lack of data on
positioning and physical parameters (e.g. pH or rigidity) within the tumor, and absence of retaining the layout of the tissue
when the tissue is extracted from the needle. These issues lead to the unmet need addressed with this project, which is the
ability to obtain positioning and pH data while maintaining the layout of a tumor from a single biopsy. Activities designed
to address this unmet need will be supported, including development of a biopsy needle that has simultaneous multiple
core sampling capability. All needles will be required to have positioning and pH sensing capabilities and material coating
to allow for maintaining the layout of the tumor once deposited onto a slide or similar platform. The smart, multi-core
biopsy needle will also have the capability to be used with current image-guided mechanisms, such as CT, MR, or
ultrasound that are often used for obtaining biopsies. The GPS capable smart needle will allow for 3D spatial mapping of
the tumor after the tumor is extracted, whereas the image-guided mechanisms are used to guide the needle location
during biopsy.
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HAMNEZONEFTH, BRTEBEMNHNEELZ <. ERLEDRFROBILICIERIFLERBAEOBAERILELRERET
3_0

AART—<Tld, WHOFRLMEZ, BHICH L TEEBNA DRIFICREL L TOWCERAFEOBIKRUVEEY 51
M OWTHRME., EFHOEVWERFREZ2EEL T,
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prfiEfmr ZTERERMNAREEREDO by 7 (£2294)

TopicName Objective

EHDIVWEERICETETATATEICEHI2ERAREZEELE T,

(DAIHgEZ AW - ANRN—I8 J\EFE. SAN—KWBIIZHKL -THb L TH Y, EBiNo—@ %zl TWEzd, TDOL )Y A /N—KEIZFHhRIZTLT

BEEEMICET 2ERN 270, BEHO-OOKRL BHRCHELSTHONTWET, LhL, XKBEFELEAESLTHY., RANOMRHEDOER

g PHRILHEDERELE, tF¥a12 VT A URIEZRDICELTILIITET., ZOREBIFSHELHEL ZEATFREINET,
WROY A N—WEWFLIE, AFEZNTEIHALETHY . FFLETHICESELREMMEBIDEL LD O, Sk
TRV AN—REICH L, RETEI3ZLDVRTLZBEITAZ EIEFREELR->THY £33, 61T,
BZVRTLEOEVVERABEEARO SNDEV AT LIZDOWTIE, YAN—KEEZT/- LTHLERZELEET, A8t
RIEVEELZELAOLT ICEREZME LAY DA N—KEPLERBICITTASZEbROOLNTULET,
FAET —<TlE. BHEMEIOEBIEAERL DD, ST E2H A N—KEITHALT 370, Y4 N—KWEDFEN AL
EVRTLOERMEE AT LB EITI VAT LOERICH-Y . BICATHNEEZERAT2-00EHNAS

1>77%% 2

ESC I

B)EMMICHAAETN/-E W HFE, YA N—KZBIIZHL - THME L TH Y, BI0—FZiL->-TWET, COL IRV A N—KBIZHEMICHTLT
MEICXF T BH A N—BRERATIC 270, BBEHODOHRAL BRI ITHONTWET, LHrLaL L, KEFELHAESLTEY,
B89 % EHWHE DEVEUABERINZY R, BATARDICERNICEOBEIMEAAENTWE Y FSAF—VURIHRE,
tFXF2VTAVRIEZRDICELT LI TET, CORBIFISEBELEFEINET, TOLIBRETVEEZFOTR
ER7O77 LAPEBRDPMEERICY AT LICHEIFSANIE, KBEICLY ZNHAFBIN, AT LLEEREEICR D,
REELFERINDG, EEABRIAREICEEINS, EOERIPRASIZRIINDAEELDY £7,
AR T —<Tld, HBEHIPEEREETNN—RF 727V 7 b7 2 7ICHAAALEETVWEEICOWT, BENDOHER
FICHRHE T 27-0ICHBE RZHRME. BMAMXIZEFUEAETI2ER. Ak 7TAT 4 T7HICETIERMREZEEL

BTER 7R R A

FAETEOBFTRFEDOY X7 ICHHEADHENHY £,

YR —RMRINRNAE LET,

9) V7 b TRy /N5 —MREIC, V7 bz T EER - RET AERBICEVWTIE, ZOERTT77AIDEAINDEIET, AT I LIZEEFN
(2RI % EREHTET TWAMEB 70—/ NP RELTLEIEVWIURIZIISATHET, £/, AIMP 7 0 —X FIREBDBE#S
REEKRAERICIE., RELEZEINTEASHEVWY 7 72 7HAEENTULBRGELH Y £TH. 5 LIEBERAERK
IR LTIE, REL—=YZ BB T 27T TR, B - A VA F—ILERICBIT2RBICHLBEAIHELHY T, &
5T, T LImARTHERONIERIIEEELSEVW EAEL BB INIZR LU OETRICT—X%ZESL T

Wk, EEBERRBOV R EZERLEZVBEEETREZ NPV THANRICL > TRET D ZLPITONTEE
L=h. ZoHBEIF. WEREELZEFRAHERADPDLELAY, BEECERETHARTCEAVWI EEHY £T,

AAET—7TlE. V7 bz T7HERRDOAICEY Y 77 z2T707L3) XL, BYFEbONE T —2E0EEFR
“RETDHEDEIRICET S, MRV NX—HICEAT2ERNECHRZEELEFT, B, N—FVzT72HBT WX
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SBIRD &y 7 DAL (DoDDGE

Navy TfEHLNTWS b EY 7 DR AE (BFICNAVSEA (Naval Sea Systems Command) (ZBJL T)

B BEOEBIEZIRICHhT- 5725, System Command (SYSCOM) & FEIENZHRFEF - FHEE 1T BEHIEREFET 2,

B SYSCOMIZ. BEMES XT LAY F (NAVAR) . BEBFS XTL a<v>r K (NAVSEA) . FEENEFEHFES XTLaAT VKR
(SPAWAR) . L WBEMIER (ONR) HEHLH B,

B JBEDSBIRF & USTTREKIZ., BEMEFBONR)ICK >TEEINTWS,

B SINLTULWBESYSCOMICIE, MBEDSBIRFEE, 7z —XN7BT I LICEBTRRLEDZHA N4 0D H %, BEDOSBIRTEEINDS b
By 7iE, ML TVLBEESYSCOMD ==X Z L IZTL—TIZRlFonTWL 3,

B STTRIFONRZF A {T-> T 5,

NAVSEA®D + v 7 R A E
B Stepl ARHER=-_—%2TEET 5,
B Navy Program Executives Offices(PEOs) & Headquarters(HQ) directorates |$HF 2 H

——XDEHERD LN D,

B 2 TOREEINFI=—XIL Navy SBIR program office T& V) £& &SN, PEOs& &~
27 LT Y ROREDE X BBoard of directors & L 5 £ % NAVSEAR TITLY, - o
LE1—%FFERINE, (F1E) Topkt S e [rermes——
. ° Sy = Subsmission et gy [ ST Tﬁ ——

B Step2FETD VI ERET B, P : — ey

B R — XHEEE S N B & PEOs & HQ directorates|d DT = — X % BRI o ;‘;C‘""' i """"}1" ' 'H e

BEITD Iy I LT IEBERD D, W " 5

B PEOs¥°HQ directorates DHEEICL > TEMR{LE N b EY ZIF—RL B2 —% I
NAVSEASBIR 7AZ Z L —C v —Ho=2T 5, &

EIE%1T>7= 5 X T. Board of directors |12 L &AR%E 2|5
Navy SBIR program office IZi2H L. BENOZEEREE 2, * Dept. of Mavy SBIR/STTR Program My 2012
Z D DoD Doffice of small business programs IZL B2 —% 5113

DoDDL E2—THTFTEINZHELH Y. ZDBEOEHIEA /(T4 74 b
By 7 THRVWEHIIENIBER, PEY IR T YN HZBETH D,

(HFF) U.S. NAVY SBIR h—LR—3 (https://www.navysbir.com/syscoms.htm)
National Research Council(2014) SBIR at the Department of Defense
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(%%) *SBIR‘(\\ I\ to 4 7 7b§\%§_ Li\n% 7'—: &b O)LZ\%E'%14:(NAVSEA) Naval Sea Systems Command

NAVSEAD b £y 7 A EIEN % E

1.

# (AR=MER)

?V7V—F®Mﬁﬁ5#¢&1ﬁwbn1m%:t
(B8, #Hffi=— X, SEXHL. EKEL)

Board of Directors TAR I N/-BEOHFM=—X & O3

JCEERDBAETH B Z &

MWELINDRIDNA / R— 3 VHRETHD T &,

BERICUGRENATRELAREMTE, PEY I Z—X~D

ZOBARREMEICDOWTRILTWA Z &,

F/NEEENBRTE B LD (THEATAYICERREICE

WasZ &

"»T

L

]

BOX 6-1

NAVSEA Topic Selection Criteria

All required fields of the topic template must be completed.

. Topics must clearly articulate the Board of Directors-approved

Navy need and its applicability to the requested technology.

. Topics must clearly identify and discuss the needed innovation

and R&D. Topics must discuss currently available technology,
both Government and commercial, and its applicability to the
needs identified in the topics.

. Topics must be technically clearly written so that they are

understandable to small business personnel.

5. SBIRD7 = A Z 1 . /T A X 2 @iéﬁ L RILE %EKI/EI\IH': A o Irc:gi;s must be congruent with SBIR funding levels for Phases I
& ﬂ TW3sCZ & 6. Target transition programs must be identified (R&D or

10.

Target transition program#’, fFESINTWB I &
(R&D & 7= [ZAcquisition)

71AX1~DtEFa7

EEBRZEATIEWITEL,

iE, PDYHIELLADOBHRT, BECBHFOEMA

T TV

FEY 7DEADEDEEEL TULEL,

QT 7ERERBEL LTULRL,

O oo

10

Acquisition).

/. Topics must not require secure access for Phase I.
. Topics must not contain classified information.
. Grammar, spelling, and clarity are important and, if not

addressed, may disqualify a topic. Acronyms must be spelled
out and Government jargon must be avoided.

. Topics must not duplicate one another.
. Topic references must be publicly accessible and available; and

two to four must be provided.

. Topics must identify high-level technical requirements.

SOURCE: NAVSEA: NAVSEA SBIR Needs and Topic Validation Process,
April 2012.

11. —fRICT 7 RAJRERSE X E2~ 4 ERL TW5
12. BVLWLRILOTIMEBEHZFEL WS L,

(HF) National Research Council(2014) SBIR at the Department of Defense
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(53#) NAVSEAD 5

SEA SYSTEM: MAND

.=z Command Leadership

PEO SHIPS APRIL 2019
RADM W. GALINIS
L. RADOCHA (SES) ASN, RD&A CHIEF OF NAVAL OPERATIONS
M. SERMON (SES)
NUCLEAR PROPULSION
PEO UNMANNED SEA 08— ADM J. CALDWELL = —
SMALL COMBATANTS = COMMANDER EXECUTIVE ASSISTANT
RADM J. NEAGLEY NAVAL SEA SYSTEMS COMMAND  — SEA 00EA
LIV R ——— SEA 00 VADM T. MOORE | CAPT S. BROWN
PEO SUBMARINES | . EXECUTIVE DIRECTOR SEA (0B COMMAND DEPUTY EEO
RDML D. GOGGINS | | J. SMERCHANSKY (SES) |
N, SUMREAN (SES) | ms?c!gggm
M. McCLATCHEY (SES) :
coT:g;S:gngf;:oM L.l CHIEF OF STAFF
LEC COLUMBA ! . SEACOS STAFF JUDGE ADVOCATE
ROML S. PAPPANO =] : | CAPT 5. FRILOUX -'USEA o
COMNAVSUP SYSCOM 1
G. DRAKELEY (SES) T ). | m“sg: : 2""“ IS AT
ou —
PEQ INTEGRATED CAPT K. LEHNHARDT ETATECONES
W%FJL“E -’;‘l’\fmﬂs L NEDU COMMAND MASTER CHIEF
r=- : COMMAND INFORMATION OFFICE SEA 002
| B. ANDERSON (SES) | SEA 001 CMDCM R. CROSSNO
1 PEO CARRIERS ORDNANCE, SAFETY & EXPLOSIVES 5. 8T. PIERRE (5L)
1 RADM B. ANTONIO — SEA DOV —
I R. SHEVOCK (SES) RADM L. SELBY OFFICE OF COUNSEL
_ X Npecn — SEA 00L
1 CARRIER PLANNING R. CRESSY (SES)
1 | ACTMITY
1
. | | | | | | |
| COMPTROLLER CONTRACTS INDUSTRIAL NAVAL SYSTEMS ENGR =~ ACOUISITION & UNDERSEA WARFARE | |OJAL FORCE& SURFACE WARFARE
OPERATIONS COMMONALITY CORPORATE OPS
. SEA 01 SEA 02 A SEA 05 s SEA 07 ek SEA21
K. HORN (SES) C. SHAVER (SES) RADM L. SELBY VACANT ROML J. DOWNEY
: CAPT C. NELSON CAPT C. RIDDER RD;"_LS%S"&LTL"Q'E"SS’ON S. SCHULZE (SES) mT & M. BRESLIN (SES) . :ﬁ;&gﬁ G. PHAN (SES)
I NAVAL d
(. SHIPYARDS SUBNERE SURFMEPP
:_ | AEGIS TECHREP |__] SUPSHIPs
CAPT P. MLYNARSKI
L _ — INACTSHIPOFF |
1 : RASO
L siiﬁr“ﬂ"fégﬁ i COMMANDER COMMANDER one
: TR NAVAL SURFACE WARFARE CENTER (NSWC) NAVY REGIONAL MAINT. CENTER PEs__|
TRy NAVAL UNDERSEA WARFARE CENTER (NUWC) CNRMC s
: ROML E. VER HAGE RDML J. DOWNEY o
D. MCCORMACK (SES) S. DOUGLAS (SES)

(HFT) NAVSEATR—ALAR— (https://www.navsea.navy.mil/who-we-are/headquarters/)
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SBIRDE &ML EEHE (DoDDIFE

BEIRMEAZETT B Z & #Source Selection& WLy, EFBDEHIL—ILIZE L &I TWLW3B,

e FEVYVIZIZEDODWTWBRZ L
e ZOMIEAZMINEICTKET DT AN T4 %2 ->TWBIZ &ARTIHAE

NG
FaR—HILIz o  ZOEM DRI MR D E 4 5B
. o ML TEEE
ROLNBZE e PEOAHDEL ((EE)
. BADRRVY—ZE ((FH)
o BETIEHBEELAFEZ 7z —X1O7AR—FILTHLEDHRWLE WITAEL,
e T7I—X20DFEELUUTWEA, LUBEHEOEAZBALRITNIXAE S,
e DODAZIDARICE > THEBREINTWS,
. o 2-3Z THER
XEETTMEESDER e ZDOhEvIDTFI/ A—vx—yv—FEEEL. BEREHBTIEET
IRV RIXFRNN— b EZDI vy a VvV DBHFOIXFR/IN— E X /NN—¢
L THT %,
o S SE 404m
= . « F—N—Y I DEBEINS
RRITA . EELOTENE0S

(HRZd2FMEEIIES R RICELWZ EIEkDHNE L
(F) DoDICHIF2EEA LR, TV FI—H—(ICL> THEBEMABEVIRONEZY T2 LEHEARL. LWEEETH S,

(HFT) National Research Council (2014) SBIR at the Department of Defense
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SBIRTHEE (NIHDOgrantDiHE

BENIHTITONSHIEDEER L EANICIEFA—s 2DDLNILOEENMTHON S,

B First level of Review

Step 1 Administrative
review

B NIH's Center for Scientific Review
(CSR)IC & B ER AL E 2 —
(BEHE

B @9 % &, small business study
sectionB LU ILEDAHEFICA-
7=# %2 Frinstitute or Center(IC)(Z
EoNb,

Step 2 Preliminary overall
impact scoring

M small business study section T, KEBD
Scientific Review Officer (SRO)IZ3B 4 A
YIRS, SRONMBEYHRL 27—
ZBEEL,. 7L EL—ZELEHERK
I3,

BET7LEa—I—FT 4 VI ORICIESR
EFNFNOLE 27 —IC& > TESA
SN,

B IER) D9 (RE) THRAINS,

B COERKEAFI—TA47ICENT
FOREXZHLALERTDZINE DD
HERODBI-DHICEHLNS,

Step 3 Peer review meeting

BE7LEa—I—FT4 I THERK
AR N Z2ATHMTIT N B,

B CNERZNICESREERAT
5HLDT, TrvTAVITTERD
EIDZERET BHHDTIEA L,

B 7oA X2DIBETIE. FHilT0mE
HIcOWTHIDL E1—TH
flicths,

(HAT) NIHR—LAR—(https://sbir.nih.gov/review/selection-process)
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SBIRODEEHIE (NIHDgrantDizs

BENHTITHONAHEIEDEE L EAWICIZFE— 22D LRILOEBEITHNS,

B Second level of Review

Step 1 ABMBERE ICLDEE

m AEBEBEICEL > THER S 115 Advisory
Council/Board " E&E % 1T 5
BEEERZESZIRBTOICOREZ Yy 7ET4 L7
— I L TIRE T %,
B AEREEE XA BRSO Rl FE & Public
representative T %,
BINDIE/ELLLERL T, BENICT7 7 25X 5N
ENEIHNLEBEET S,
B TD= O#&m¢4/F
o BIEFER., BB oNnsHD
-é@ﬁ%@ﬁm&
o 7OV T LICEITEELEE~NDREREINZTOV
7F®AWE

Step 2 RIERTE

BICDOT ALY RA—DNBEHEICLIBEESDIRE%.
HEICL T, RIRNICESRBE TN E I %ZERD
%O

BICOTAT I LF 74 —ZETLE 2 —DBIZHEA
DEEIIO DD, m%%tmeﬁ

BLLEIREINGLISBEICIE. 7RSI LF T4

Y—lE. BIoET 5B %%&&%%ﬁx%iv [y
BEELTA ANy avydBIebTES,

(HPAT) NIHAR—LAR—(https://sbir.nih.gov/review/selection-process)
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SBIROBEHIE (NIHOgrantDIHE)

BIICITONBET7LE2—I—T 4 I TIIUTOS DDOEETEENTHNS,

Significance (B %)
ZDOFRBIIEELMBEICHLL, ZO74 -V FOEELREEZETHDOD,
70Y 7 MCRFENRILIZSH B H ?
70Y 7 FOBMNERINIGE. BIFENME. RITNEN. BLIO/ERBEBRRZERIEDL S ICHEIND D,
BROZERSND & BFBEHO, IvE7 b XV v B, &, B8FE $—EX FHANADNEDL S ICEDL B D,
- TEMOHBZEGE. TALR, FLEY-ERICOAD IEMENTREEEZFO>TVLWEN?
Investigators (BZ2& (DL T)

PUEEYIA AYID ., SNETCOEENFDIIHBH. EEIAEWILTHEFNICEHT BAENE INETORBO L —ZV D5
BT TWBEHL?

7aY 7 AR I/IETILTFPD/PITH B3HE. HERE BTN MG SNAEFIMHEF > TV DD, HoDU—K—=2y
TT7a—F ANFUYR Z L THBESEHRTAY 7 MBLTWS D,
Innovation (FEFIEICDWT)
FROEBOBLES., 770 —FE-I13A%E®. 288, FHRENMNAZAATEILICE 2T, REOHEE-IIERZED /T XA L
ICHEEEL., ZMEe> 7 bL&ESELTWE D
Approach (7B 7 FPDEHHIZTDOWNT)
- SRR 5ER. BLUITHPERENH,OBEYTHEH ?
MREIE, HRTRY OBRWT 7O —FEEZIRRLTWS D
BENLBEE, KBHE., BLXUOBRNDEOORYFI—7 DR RINTWSEL?
7037 FHREROVEERREICH 21568, ERAGEOHZ2770—FhEID, HFICYU AF—HAEITEBINSE D ?
Environment (7B =7 F ORIRE)
MEEHIFATEZHENTIE., XE. ZOMOYENERIX., 7P 7 MIBYITHRWEREZSH2HDTHBHH,

(HPAT) NIHAR—LAR—(https://sbir.nih.gov/review/selection-process)
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KESBIRO 7O T L - wx— v — (PM) DIRFE

#BF K4 FIE B
BEE Program Manager B FFE
AK o United States Military Academy at West Point Bachelor of Science (BS), Aerospace Engineering
» Naval Postgraduate School Master of Science(MS). Aeronautical Engineering
A
e US Army
» Boeing (Senior Test and Evaluation Engineer)
o SAIC (Task Manager/ Senior Analyst) (Science Applications International Corporation)
(RTLAVTITL—%—)

e BRTRC (Technical Assistance Advocate) (IT1E2E)
o US Army (Operation Manager)

DARPA Program Manager B 2

EfmEMREER BK » Colorado State University Bachelor of Science(BS)

e Chapman University Master of Business Administration(MBA)
o Defense Acquisition University Program Manager's Course
B
» Space and Missile Systems Center (ZZE D)
» National Reconnaissance Office (7 X U # EREZENRO)
» Aerospace Data Facility(NROD 4} f5)
» Defense Contract Management Agency (77 X ) hEBHZHNEER)
e Joint Theater Support Contracting Command (D #3550 FESERFT)
e US Air Force
o Mclaughlin Research Corporation CEEDHZJROFEZFITE D BFE)
o Defense Advanced Research Projects Agency (DARPA)
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KESBIROZ7AZ S L - vx—v— (PM) ORE

i K4 SRR /BB
TE Program Director = m 2

CK e 1993 Bachelor’'s Mechanical Engineering, University of Dayton, Dayton, Oh.
o 1998 Squadron Officer's School, Air University, Maxwell AFB, Ala.
e 2008 Master's Science, Research & Development Management, Air Force Institute of Technology, Dayton, Oh.
o 2011 Air Command and Staff College (DL), Air University, Maxwell AFB, Ala.
B BE (EEoRNRY R —Y v —ZFEE)
e 1. January 1994 - April 1997,
Program Manager, Training Systems Product Group, Aeronautical Systems Center, Wright-Patterson AFB, Oh.
e 2. August 1997 - April 1999,
Executive Officer, Materials and Manufacturing Tech Directorate, Air Force Research Laboratory, Wright-Patterson AFB, Oh.
e 3. April 1999 - August 2001,
Team Leader, Robotics and Explosive Research Group, Materials and Manufacturing Tech Directorate, Air Force Research Laboratory,
Tyndall AFB, Fl.
e 4. August 2001 - September 2004, R % (ZEDHEL) ~BH
Chief, Collaborative Technologies and Solutions Group, Ball Aerospace and Technologies Corporation, Fairborn, Oh.
o 5. September 2004-April 2008, Z & 218 )%
Senior Plans and Programs Engineer, Plans and Programs Directorate, Air Force Research Laboratory, Wright-Patterson AFB, Oh.
e 6. April 2008-January 2011,
Deputy, AFRL Innovation and Rapid Reaction Team, Sensors Directorate, Air Force Research Laboratory, Wright-Patterson AFB, Oh.
e 7.January 2011-October 2015,
Chief, Human Analyst Augmentation Branch, 711th Human Performance Wing, Wright-Patterson AFB, Oh.
o 8. October 2015-Present,
Director, Air Force Small Business Innovation Research and Small Business Technology Transfer Program, Wright-Patterson AFB, Oh.
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KESBIROZ7AZ S L - vx—v— (PM) ORE

#BFT K% 5 FE R
NIH NIH SBIR/STTR m P
EZBEMIFT | Program Manager and Director » Pens State University Bachelor of Science (BS), Molecular and cell biology
DK o Johns Hopkins University School of Public Health
Ph. D, Biochemistry and molecular biology
m R
o National Human Genome Research Institute, NIH
» National Institute of General Medical Sciences, NIH
o NIH SBIR/STTR Program Office
NIH SBIR/STTR Program Manager m G
EEEMREA EK » National Heart, Lung, & Blood Institute, NIH
o NIH SBIR/STTR Program Office
NASA Program Executive P
Nz F FEK » University of Florida B.S., Aerospace engineering

» Massachusetts Institute of Technology Masters degree in Technology Policy
m B
the Transportation Security Administration (77 4 U 7 @8R R T)
Phase One Consulting Group (3> H LT 1 > F&4t)
Design Thinking DC (EY R X< v F ¥ F'att)
o NASA
the White House Office of Science and Technology Policy
o NASA
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=

L <wx—Yv— (PM) DR

#RF9 K% S /HRUEE
NASA Deputy Program m FFE
MZFHE | Executive « Ohio University Bachelor of Science, Electrical Engineering
GEK o Cleveland State University Master's of Business Administration
u BE
o NASA

NASA Program Manager m FE
MEFHB HEK » Notre Dame University Bachelor of Science (BS), Political Science and Business

o Notre Dame University Masters in Business Management
m R
o NASA
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KESBIRICBIT B0 - T
KESBIRICET 251 - 2trE [181£7)
HEIBE, FEESHEER, HREZHETM - 72 EhE

> SKESBIRICEI L. EHPEATDSBIREHREMEET, hirsFMEEET (GAO) . FAiTHERS. AR, MIREEZHNZN
ZFNDIAIGEHD O - D ZITV., MEECPHXFL L TAKLTWS,

i A D D E EHE LOFHE - PTFICHIc> TDILG

EFBBAT - SBIREHEE K > HF/NEEFE (Small Business Administration; SBA) Y7 0 7' 5 LEIEHEI DG H i1l % EHE
> £&F (DoD. NIHE) 77047 ARMEEDIISH Sl E £ (BEICK > TEAEY
Y —RICEED)

ERREA T EKE > KESEHREBR (U.S. Government Accountability Office; GAO) AYJh SR DL iHH > —FK
MICERICHT 2REEZERK
TS > @XBERMEZT A7 2 — (National Academies of Sciences, Engineering, and Medicine) .

KEZMETSE (National Research Council; NRC) AL - FEEFHEBE DTG A S i - &
WEZEE (WFNHKETHT I— (National Academies) 22 TF)
(%) [2000 ER/NDEBRREEL] Fid. SEEEED L. NRCHASBIRDFNEICD WL TEHFEAR X
RTAZITWREEZ LY FLEHDIIEEBEELTWS,

HigTi e > FEAAERES I RBEHOREERI AL LCTHE - RESEL Y E L
> AVYNT A VI T 7 — LENEREIEOEEERI B HE L THESEL Y £ L0
WEE (FHFIT) > RESHET DMREL & 25 - HATICR 2 PHRIE Rl (0 r—F1) En8H

MRDILZH LA FEZR VD HDHEH,
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KESBIRICET 3577 - TS

KESEEER (GAO) &5

ST - 5

KESEHEERE (Government Accountability Office) (C & 2 EEDIHE - AL FR— k

> GAOIX, BEFEEDfTEHEEE L L TREDITONTEY ., BENOLDOEF 25T T - 22175,
> SBIRICESL THMEGRIICIHE - D2 =L TH Y., mEDLR—FELTIE, UTDOHL DA H %,

FE - No
2019

GAO-19-205R

57

LiR—kXZA b

Small Business Innovation Research:
Few Agencies Made Awards to
Small Businesses Majority-Owned
by Multiple Venture Capital

Operating Companies, Hedge Funds,

or Private Equity Firms

BHORYFy—F vy ERILNES
TEILEP, NyTPT7v ] KA
FMAIRESHEHN AT 2 h/hDE
FBUFHEENTIET A Z L ILIFEA
EhRn

AH - DITRER DB

> 20114ESBIR/STTRE#F2%(SBIR/STTR Reauthorization Act of 2011) T
ld. SBIRIC, EHDOR Y F ¥ —F v ERXILPEET HHREPL, ~Nv
77 v R ROBERRARESHEIIET B H/NBEICFEE) DS
MERHB LS ITEHREZEL 7=, [AEIF. GAOD' T 5 L7-E
HEIETELICAEL. BRICHRET B L ERDTEY ., AREILH]
EFREZEHFL-HDTH 5,

> 2015FH H2018FICSBIRICESI L 7= 11O BUFHEEE D 5 . 3#EEH
ICFIEZEICX L T2 H B W IIEEIZE L TW5b, o DEEIZICFE
FE(T621F. 43608 RILERHEL TWB D, ZDFEIZINHHEED
SBIRE(RMD0.1% H 52.7% B E 7L,

> 205 b, EIUBFEMEFRNIH)IZGAONERE L 7-4ETRTIZH L
TICFE¥%2FTELTWS, EFREIXICFEEEZTIET 5 & /b
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