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Medical Countermeasures — Organophosphates, Carbamates and Nerve Agents
Medical Diagnostics, Biosurveillance and Therapeutics for Biological Threats
Agent Fate and Verification

Medical Countermeasures — Radiological, Mustard and Toxins

Detection and Modelling

Decontamination

Homeland Security, Training and Mass Casualty Management

Protection
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Human Genetics, Emerging Infections, Molecular Diagnostics, Immune Enhancement,
Wounds and Healing, Applied Pharmacology, Sleep & Performance Optimisation, Exercise
and Thermal Physiology, Aviation Physiology, Underwater Physiology, Human Factors
Engineering, Cognitive Performance, Biodynamics and Injury Prediction Models, Vision
and Performance 72 &, T-EHIFFEMEL LTI, UTZ2EIFTW3,

Emerging Infections and Biological Defence, Human Diseases of Military Relevance,
Advanced Drug Delivery System, Combat Care, Optimal Performance under Extreme
Environment, Human Modelling, Human Factors Engineering in Military Systems, Visual

Performance 72 &,
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1 DSTA-Defense Ecosystem

2 DSTA @ Programme-centric Organisation Structure

Partners

Senior Management Sapport
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Directorate
Director
Deputy Director
Research Managers

| Corporate

Services [—

Organisational Structure
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Biomedical Sciences
Lab

Combat Care &
Performance Lab

Military
Physiology Lab

Human
Effectiveness Lab
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PERFORMANCE

SAFETY
PROTECTION

The BioTech Soldier

Identification
« Biological markers to distinguish
fnendly forces

Body Suite
< Made from materals thal e
nawre or ncorporate  natyrally

accurmng matenals

« Lighter and Breathable

« Bullet Proof (Spider Sitk)

~ Chameleon-hike Camoufage

< Make emperature sdustments

« Smeid against hazardous chemicals
and deadly micro-organisms

Health Monitoring /| Sensing
Battlefield Environment

< Bioreceptor binding pathogen (eg
anthrax, smalipox|

+ Accurately pinpont harmful chemical
or h\D‘Dglcll agentin ar and water

v Release vaccne o  actvale
protective mask
« Monitor  soldiers well-being (eg

fevar, swelling reaction to exposure)

Wound Healing

v Engineered skin_ lissue and organs

« Wound Dressing (eg modidying protein
bipolymens) acit as “super-gide” 1o
stop bieeding and hemerrhagng

4

Performance Enhancement
« Comical implants

« Bensory Enhancement

< Antidetal Implants

« Gena-Expression Monitoring

* Performance Enhanong Drugs

Functional Food
v Additves for improved nutrition
v Enhance digeston

+ Enable battteheld dentfcaton
v Reduce detectatry

< Edibie vactines

* Fast growang plants

Portable Power

Energy  conveners

pholosynthelic process
Boitgical pholovaitacs
Cell-based energy systems

imitatmg  the

Lightweight Anmour

« Hard ang kghtweight as an abaione shell

< System with Lwing Cnaractensitics. &g
Sel-Repainng

Computing / High Data Storage

~ DNA computers to solve special problem

- Biological models 10 suggest computer
algonthms

« Radaton resistanl computer memones
INCOTporatng protein batencrhodopsin

Data Fusion

~ AssoCalve memory and other protein-
based devices

« Anficial intelhgence

Camouflage and Concealment

« Pant with terahenz and nfrared
refisctiity identical to frees and grass

« Made from genehcally engneersd plant
protein g5 ackve medium
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5  DMERI iZ33i7 % Applied Research ®#Ew )

Basic Research Military Requirement

- Universities !
- Res Institutes g
Collaboration —

DMRI ]

Basic Research
Fulfils Military Needs or
Capability with few or
no commercial interest

DMRI |
Applied/integrative Research

l l

Performance  Health Safety

Eils

B 6  DMERI (24311 % Multidisciplinary #fF3ED ]

Biology Nanoscience Medicine Biomimetics
1 |
Materials
v
— Protection and Repair : Military relevance j

W -\HMW

l

Replace or enhance human functions
Eg. Bioinspired and hybrid
materials for armour,
camouflage and sensors

Regenerate Human Tissues

Eg. Biomaterials for wound
healing, bone repair etc

v Cartilage repair, replacement

v Self replicating systems « Organic/inorganic materials eg.

v Stem cells - production of Abalone shell

tissue ¥ Materials emulating protein
+ Bioactive, resorbable, structure

degradable polymer scaffolds * Biosealent

¥ Materials for bndging
electronics and nervous

+ Material mimicking
biochromatic behaviour of

system chameleon
¥ Portable artificial assist v Engineered high strength to
devices weight matenal - silk
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DMERI {Z#5iT % Military Biotechnology
Sensors Therapeutics
v Assay analysis B ¥ Genomics and proteomics
v Detection methods ¥ Drugs and vaccines
« Chip architectures « Drug delivery systems
I .
| Electronics & Materials
{ : v Tissue engineering
9;) TPT'“% " + Biologically inspired
B B;g:;;pﬁ?ﬂg il materials and processes
« Biomolecular hybrid +Hiyhne rbre
devices = 4
Logistic
¥ Miniaturization of
biological devices
¥ Functional foods
¥ Biological energy sources
v Renewable resources
57
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