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RDECOM

@ Developed by Natick...

EVERY combat ration... _
EVERY piece of food service equipment... ——
EVERY field feeding system... q




RDECOM

&> The Combat Feeding Team

science/
technology

development/
engineering

operations/
maintenance

Office of the Director

Combat Feeding Innovative Science
Performance Enhancement/ Food Safety
Advanced Processes/Packaging
Equipment & Energy Technology

Individual Combat Rations
Group Rations
Systems Equipment & Engineering (AF/MC/N)

Food Service Equipment Team (PM-FSS) @)

Food Engineering Services Team

Food Technology r‘.::--.--::!"

Food Packaging }I ""1: :
Dairy Science ? 3
Food Science .
Biochemistry
Nutrition
Physics
Biology

Microbiology

Management

Bioengineering

Materials Science
Food Engineering
Organic Chemistry

Inorganic Chemistry

Operations Research

Chemical Engineering

Electrical Engineering

Mechanical Engineering — % =
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&) Partnerships

Natick Soldier Center

TRADOC
CASCOM/ QMC&S/ACES
pas asaaLTyc-4/ 68 |1 SAILOR

vercom ||

NSWDG/NAVSUP

HQMC/MARCORSYSCOM

MRMC/CHPPM/USARIEM

NATO

CEFREB/JSORFE/Academial/lndustry/Vendors/R&DAIQuality Summit

JCS J-4
FORSCOM
E[Q MARINE
NAVSEA/ONR
USDA/FDA
Government/Industry/Operational Rations Forum/Other. Government:Agencies/CORANET I

AMC
TACOM |“]@ SO( D AT NS
(PSR L
VSA/OTSG
W
DLA/ DSCP/ DDC \a
] R
AFSVA/AFRL/ ACC
SOCOM/ SOF



RDECOM

APEP

Best Harvest

CarbBOOM, Inc.

Carex Inc.

Compact Membrane Systems, Inc.
D’Andreas Brothers

Food Technology Services

Foster Miller

GoodMark Foods

International Mountain Guides, Inc
Marine Polymer Technologies
PACTECH

Rocky Mountain Research Labs
SJR Foods

SOPAKCO

Sterling Foods

STI

Sweet Productions

Zesto-Therm Inc.

Alabama A&M
Brandeis U
Bennett College
Chapman U
Clemson

Cornell

Florida A&M
Framingham State
IT/NCFST

lowa State

Johns Hopkins U
Kansas State

MIT

North Carolina State
North Dakota State U
Oakland U

Ohio State
Oregon State
Penn State

Prairie View A&M
RIT

Rutgers (CAFET)
Roger Williams U
Stonehill

Texas A&V

@ Cooperative Programs Industry & Academia

U Alaska

U Arkansas

U Cal-Davis

U Conn

U Delaware

U Georgia

U Hawalii

U Idaho

U Maastricht

U Maine

U Mass

U Med & Dentistry NJ
U Minnesota

U New Hampshire
U Rhode Island

U South Caralina
U Tennessee

U Utah

U Vermont

U Wisconsin
U'Wyoming
Washingten State
WPI

Yale
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@ Technology Transformation
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@ Technology Transformation

WARFIGHTER TESTED

WARFIGHTER APPROVED




RDECOM

&>, Combat Feeding Platforms

Individual Group Assault Special Purpose
MRE UGR MCW Tube Foods
FRH TRHS/MRHS LRP Survival Rations
HBB Navy Afloat
MC Refrigerated ISO
AF SPEK

basic & applied research...technology demonstration... development/engineering
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&>, Combat Ration Development

Fielded
Ration/Component

OTSG approval
(final menus)

DCD/TRADOC

OTSG approval
(prototype menus)

Product

Sensory R&D

ick/Vendors
Technical panel

Sensory evaluation Consumer
Acceptance

Abademia/lndustry

-

CFREB/ITS
Combat Feeding
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@ Transitioning Technology

Nutrient Delivery/

Preservation

& Stabilization

Revolutionary
Packaging

Food Safety/
Biosensors
& Quality

Energy &
Equipment

hurdle technology/shelf stable bread
physical/cognitive perf. enhancement

hybrid dehydration/compression

interactive packaging
primary pkg enhancement
advanced packaging design

risk assessment
bioluminescence
thermally induced polymerization

chemical heating

thermal fluid technology
steam generator

JP-8 combustion technology
composites/adyv. insulation
electronics/thermodynamics
combustion/thermodynamics

MRE Pouch Bread
HooAH! Bar/ ERGO Drink
Compressed Meals (Navy)

Polymeric Tray
Quad Laminate Pouch

Safety Inspection Guidelines
Sanitation Inspection Device
TTIs

Flameless Ration Heater

MC Rapid Deploy. Kitchen
Sanitation Center

MBU

IFC/MC I1SO

Mounted Water, Ration Hir

MC/AFE Tray Ration/Multi' Ration Htr

Ind
Asl
Grp

Grp
Ind

All
All
Ind

Ind

Grp
Grp
Grp
GIp
Grp
Grp
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&> Recent Technology Transitions

CarboPack

AF ADR 300 refer

MC 8x8x10 refer

Racks for current TRHS

TRHS perf spec

AF SPEK

Submarine galley hatchable combi oven

Field kitchen exhaust systems - HF/HE/ 9-1/9-2



RDECOM

&> Equipment & Energy Technology

Durable Nonstick Coatings
Thermoelectrics

Self Powered TRH

Solar Powered Refrigeration
Flameless Combustion
Beverage Chilling

Waste to Energy Conversion
Modular Individual Water Heater
H2 Management for Chemical Heaters
Cogeneration Field Kitchens

Compact Insulated Food Containers
Greywater Recycling
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&> Systems Equipment & Engineering

Navy Equipment & Galley Design (SSN, CVN, DDX)
Tray Ration Heater/ Multi Ration Heater
SPEK UGR-A

FCV Crew Sustainment

Individual Beverage Chiller

Assault Kitchen (PM-FSS)

Containerized Kitchen P3l (PM-FSS)

MBU Fielding Improvements (PM-FSS)
Food Sanitation Enhancement (PM-FSS)
Joint Service Modular Advanced Kitchen
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@ Food Biomolecular Science

Modeling Water Distribution
Permeation Kinetics in Complex Foods
Validation of Microbial Inactivation

Enhancement of Cognitive Readiness

Increased food
safety in the field
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@ Novel Nutrient Delivery

Transdermal vs. Buccal
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RDECOM

@ Food Safety & Biosensors

CF - recognized leader in DoD | f

Extensive partnerships P
(DoD/Gov’t/Industry/Academia)

Ensure rations are safe, wholesome,
high quality

Real-time, portable, on-site detection

Food Safety Workshops

Validate technologies for VSA/OTSG
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RDECGOM

&>, Performance Enhancement

,?:j?rmﬂt:_ o

Enhanced Components

PROJECT TECHNOLOGY END ITEM

Extrusion :
FORCE _ Calorically dense savory meat & vegetable bars
Hurdle technologies

Encapsulat_lon/ Spray drying/ Technology for fat incorporation
Freeze drying
PWER Encapsulation Protein bioavailability throughout shelf life

Liposome anchoring/ . . . : .
PEAC P g _ Quick delivery of perf. enhancing micronutrients
Oral mucosal absorption

for Combat Rations (ECCR)
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&) First Strike Ration

Individual combat assault ration

Initial 72 hours of combat

Highly modular, performance enhancing
Reduced footprint, 53% wt & cube ICW MRE
Eat-on-the-move capability

Field tests: SOF, OIF, SEAL, MC (Haiti),
Afghanistan, Germany
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&> Novel Preservation & Processing

Hurdle technology
Nonthermal - high pressure, pulsed electric field
Microwave/radio frequency processing
Component migration barriers

Hybrid dehydration
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&) Revolutionary Packaging

Nanocomposite packaging
Polymer coatings

Forward osmosis filtration
Olfaction packaging

Configuration & packing: aerogels,
shrink wraps, foam-in-place polyurethane

Tamper detection (pallet/container)
Smart diagnostic packaging

Tamper, Evident
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@ Self-Hydrating Ration

Forward osmosis filtration technology
Rehydrate w/non-potable water
Strong industry partner (HTI/Pactech)
Camelback integration

FFW-3 day mission without re-supply
Reduces Warfighter load

4

=

MRE Prototype
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&) Individual/Group Combat Rations

Revolutionary processing/packaging:

- HP, PEF, MW, RF processing (DUST)
- Nanotechnology, smart packaging
Technology insertion/integration
Micronutrient/nutraceutical fortification
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RDECOM

Unitized Group Ration — Express
& GRE)

Self-contained, self-heating
Electrochemical heating
Water activated

Reduced cost, weight, labor
FYO04 prototype evaluation
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RDECOM

@ RFID and Sensor Technology

MAS Sensor Tenali ™ Nanoblock™
(Printed Circuit Board) (System in a Pkg) (System on a Chip)

Stretch Goal:
RFID based
Food Safety/
Biosensors
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@ Planned Technology Transitions

hurdle technology

hybrid dehydration/infusion

physical/cognitive perf. enhancement
bioengineering/stabilization/encapsulation
intrinsic chem. markers/novel thermal/nonthermal
novel nutrient delivery

Nutrient Delivery/
Preservation
& Stabilization

Revolutionary advanced packaging design
Packaging nanocomposites
tamper evident - mechanical/RFID

permeable membranes

Food Safety/ VOC fingerprinting
Biosensors DNA polymerization

electrospinning

2 OQuelity/ array diagnostics
Logistics T NAD

electronic chip scale/nanoblock packaging
Energy & 'FFV respiration modification
Equipment thermal fluid heat transfer/cogeneration

thermoelectrics
flameless combustion /electrochemical heating/cooling
electrochemical deposition

Pocket sandwich

Compressed meals (FCV/Navy/LRP)
First Strike Ration/Tube foods

First Strike Ration/Tube foods
MRE/UGR

Transdermal/buccal

Drink pouch

Primary pkg
Primary/secondary/conveyance
Self-hydrating ration

Electronic nose (quality)
Portable biosensor (safety)
Rapid detection/identification

Nanoblock sensors
Asset tracking

Extended shelf life
CK P3I

FCVITRHS

UGR-E

Enhanced coatings

Asl

Grp
Asl/SP
Asl/SP
Ind/Grp
Asl/SP

All
All
All
Asl

All
All
All
All
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Grp



RDECOM

&) Future Battlefield Support

Capability driven revolutionary combat feeding systems

Enhanced cognitive and
physical performance

Optimized Class 1 logistics

Innovative food safety
methods and processes

Targeted nutrient delivery

Substantial increases in acceptability and consumption

World class combat rations and feeding systems

IForce Multiplier....Force Pretector
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&> Germany - DEA

International

Visiting Scientist Symposium
BWB at Natick Combat Feeding 3rd Annual Meeting
B 2nd Annual (Mannheim) Internationalization of
= Meeting (Natick) Combat Feeding (Natick)
©
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3rd Annual
T I Meeting (Natick) International Symposium
SLANNLE (interrupted....9/11) Combat Feeding: \

Meeting (Berlin) Packaging, Technology &

Development (Singen)
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@ Proposed Combat Ration Design

Proposed

Individual

Current

GRrourP COMBAT RATION
=EXEMPLARY-



RDECOM

&> Other International Activities

CATCON (April 04)
Force Projection (May 04)
UCC EPC (May 04)

Israeli Defense Force (June 04)
Internationalization of Combat Feeding (June 04)
AUSAREUR EXxpo (Sept 04)

UK Culinary Corps (Dec 04)

International Soldier Systems Symposium (Dec 04)
- 3" Food Safety Conference

International Combat Feeding Symposium (Oct 05 — GE)




The DoD Combat Feeding Program

The science behind the soldier... 50 years and €ounting
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