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O

The U.S. Army Medical Research and Development
Command (USAMRDC) fully embraces the spirit of the
Army Technology Base Master Plan (ATBMP) with publi-
cation of the Medical Technology Base Master Plan
(MTBMP). The MTBMP clearly ties together the Army's
key existing and emerging medical technologies together
with mission-oriented medical requirements. It also
provides the top-down guidance necessary for management
to effectively and efficiently focus program resources
on the highest priority current and future threats.

Now, more than ever before, we are challenged to
increase our productivity in an environment of declining
resources. To meet this challenge, we must maintain and
enhance the vitality of the Army's long term technology
base by utilizing the most efficient investment strategy
possible. In this connectica, implementation of the
investment strategy described in the MTBMP demands close
coordination of people and projects across technologies
within the USAMRDC, as well as exploitation of civilian
and foreign medical technologies as a “force multiplier”
for the Army's most valwable and vulnerable resource -
The Soldier.

Successful exploitation of emerging technology for
application to the Army's most pressing needs requires
the rapid insertion of technological advances into new
products. The Army Science Bnard has identified this
requirement as absolutely critical to the Army‘s ability
to preserve its technological superiority. To ensure
this requirement is met, the MTBMP outlines a systematlic
approach to demonstration and insertion of new tech-
nolcgies in the process of transition from basic
research to product development

I commend the efforts of the USAMRDC and the Office
of The Surgeon General in formulating this clearly
delineated plan for coherent management of our medical
technology base. It represents an outstanding point
of departure for the biomedical research required to
fulfill the military medical requirements of the 21st

century.

Stephen K. Conver
Assistant Secretary of the Army
(Resparci, Developr.=nt and Acauisition)
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ATTENTION OF

The Medical Technology Base Master Plan (MTBMP) provides
the technological and managerial foundation required for
development of next generation and future medical materiel and
information products. The MTBMP logically extends the goals
and objectives of the Army Technology Base Master Plan and
vrovides the blueprint required to focus and coo-dinate the
Army's research on those technologies needed to address
critical military medical requirements. It is the first
document of its kind to be published, thereby, fulfilling a
critical need for providing the coherent "top-down" guidance
required to concentrate the Army medical research program
efforts on the ever-proliferating variety of threats while
matching program requirements with increasingly declining
resources.

Thae spectrum of threats for the future battlefield include
a diverse range of disabling and deadly toxic agents, lethal
weapons systems, occupatiocnal health hazards and environmantal
extremes. Soldiers face the threats of blological warfare
organisms and toxins, directed energy weapons, and a wider
variety of chemical warfare agents in addition to the ever-
present threats of endemic infectious diseases, conventional
weapons and environmental extremes. The increasingly lethal
and complex battlefield of Airland Battle Future also presents
extraordinary psychological challenges to the soldier; these
must be overcome to sustain an effective fighting force. The
research programs cof the U.S. Army Medical Research and
Development Command (USAMRDC) are focused heavily on the
prevention of casualties; these efforts contribute
significantly to the readiness and sustainment of the Arny's
warfighting capability, as well as to a significant reduction
in the number of casualties reaching the Army Medical
Department's (AMEDN) overburdened medical treatment
facilities. No one knows precisely what threats will be taced
in the next conflict, but history suggests that victory will
deprend heavily on the presence of a superior medical technology
base that can respond rapidly with required countermeasures to
emerging health threats as shown in the MTBMP. The USAMRDC
laboratories provide the capability to solve tha medical
problems of the future battlefierld through the efforts of
internationally rerowned medical and scientjific experts working
in state-of~the-art facilities and in the field. The MTBMP
provides a framework for the efficient coordination of these
experts' efforts and for the application and augmentation of
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their capabilities by leveraging the research investments madae
by industry, academia, our Allies and other U.S. government
ornanizations.

The MTBMP 1s the result of an intensive effort which
required closa coordination among my cffice, USAMRDC
headquarters, USAMRDC iaboratories and Army Combat and Materiel
Developers of madical products. Because it is a living
document, it must under go continual evaluation and periodic
revision in order to remain responsive in the face of evolving
military requirements and biomedical technologies. I
enthusiastically support this landmark effort by the U.S. Army
Medical Research and Development Community to plan effectively
to meet its challenges both today and tomorrow through its
programs of "Research for the Soldier" and thus, better
realizing the AMEDD goal to “preserve the Fighting Strergth.*

=

Frank F. Ledford Jr.
Lieutenant General
The Surgeon General
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PREFACE

Soldiers and Commanders of the mililary forces ot the United States now 1ace a more demanding set
of challenges than in past decades: 1) more potential adversaries, having better eqQuipped and more
etfective forces; 2) the possibility of contlicts occurring over a wider geographic domain, exposing lorces
to the threat of 3 grealsr number and diversity of diseases and more varied environmental conaitions; and
3) new waapons and technologies in addrion t¢ more effective versions of those fielded in the past. To
counter these challenges, we must raise our presemt level of preparedness -- a goal that is challenged by
constrained economic and Manpower resourcys.

The requisite level of preparednass is founded on a strong technology base which focusas on future
warfighting needs. The key to a focussed and stable technology base is a sound invastment sirategy.
The Depanment of the Amy’'s overail Technology Base Irvestment Strategy (TBIS), as documented in
the Army Technology Base Master Plan (ATBMP - April 1889), providsy for preservation of preeminent
miltary capabilty through maintenance of technological superiority.

The U.S. Army Medical Research and Davelopment Command (USAMRDC) must continue to
maintain 11s technology base program at the forefront of biomedical science and technology. Through
medical research and davelopment (R&D) products, including both materiel and nonmateriel soiutions,
USAMRDC direct | supporis the most compler and irreplaceable of ali Army syslems -- the soldier, Uniess
a vigorous biomedical sciente and technology base effort is maintained, we risk losing our ability to protect
our sokliers and, ultimately, to successtully respor-d to the imperatives of nationa! detense. [n concert
with the ATBMP, this Medical Technology Base Master Plan (MTBMP) describes the overall USAMRDC
investmeant strategy and program approach: 1) the operating principles and mechanisms of the medical
R&D program,; 2) the currert status of the medical technotogy base program; and 3) an assessment of
issucs and future challenges that may impact the planning, programming, execution, viability, and
(@3PONSIVENs3s O the biomedial lechiviugy oase eiior and overaii medicai R&D prograrn.

Medical R&D products are crucial to the Army's mission, and the Army has a distinguished record of
responding to this need. For evidance, one need only scan the historical account of remarkable
accomplishmant detailed in Section il. The miltary’s medical R&D role in suppont of mobilization and
training, deployment, sustainment, and modemization is well documented. The medical problems
encountared in the past ~ yeliow tever, fmalana, mustard gas, and climatic injunes, to name a few -- had
profound effects on ihe military theaters in which they occurred. Every campagn has bozn confronted by
raedi:al problems; far more often than not, the viclor was the army which mastered those problems
tk ough the efforts of biomedical scientists and health care praciitiongis, and the medical materied,
ilormation and procedures their experise made possible. We cannot be certain exactly what medical
challengeas ke ahead, but hisicry wamns us that there will be challenges of this class, and we must maintain
the capability to respond rapidiy with appropriate medical countermaasures.

Medicai products developed by the mildary ofien lead 1o benetits tor the civilian population and
trarister of technology from the civilian medicai research and development establishment is leveraged.
Howaover, there arc many medical problems today that primarily concem military personne!; these include
battlefield crmat casually care, chemical and biowgical defenss, infectious diseases not endemic to the
United States, diiected energy protection, and heaith hazards 7o weapon system operations and
envionmental extremes. Thete is little incentive for industry to brovide products addressing these
problems; matters of primanty rniltary concern have limied economic 2ppeal it the civilian sector.
Moreover. the nonmilitary government sector lzcks the all-imporiant element -- knowledge of tight.ng
requirements -- to shape these products 1o the needs of ihe battichield environment. Without knowledge
of m.inary missizns, these programs address Civihan needs, leaving the Amy and the USAMRDC the
appropriate venue for miliary medical research.
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Contents of the Medical Te~hnology Base Master Pian

Section 1 introduces the medical technology Dase, describes the madical resecrzh and development
process and the focus of technology base components.

Section li puts medical RRD in perspective by presemting a history of the .evelopment ut Army
medical research and a synopsis of the warfighting payofis from investment in military medical R&D.
Lessons ieamed throighout rislory ciearty demonstrate the importance of efiectively anicipating,
prepanng for, and responding 10 miiitary threats. Materiel and information products rasulting from Army
medical research and development have produced oSt s2vings as well as sustained and augmented
combat and non-combat miss.on effectivaness. Examples of the Ammmy’s retumn on investment in medical
RA&C, past and projected, are presaentod in this section.

Section 11l prosents an overview of influences on medical R&D planning 2nd programming. To
mairdain adequate capabiiilies for deterrence and defense in the face of a changing globa! thraat
arvimpmet, the Army must plan (or the future, propedy program, ang allocate funding. To ¢do th:s, the
Army must determine which technologies to acquire, develep, or forego; adjust its organization and
doctnng; irain ks personnel 10r the future batlelisld; and ultimately, satisty the requiraments of combat
Commanders. Proyram planning irfluences outlined in Saction lll include: worldwide trends and
imwences; mililary and natural health threats; long-ringe planiing guidance; the Concept-Based
Requirements Systern (CBRS); as well as the Planning, Programming, Budgeting, and Execution System
(PPBES). These influences and processes provide the foundatmn for the 21st century, not only for Total
Army Goals and objectives, but each of 15 missinns inctuding that of the Army Medical Departrnent
(AMEDD). Additionally, Sectwn lit describas the ccurces of Armvy requirements that impinge on program
davelopment. Suppiementing . AnTiy's requituments are descrptions of other infiuences trat impact
on medical R2D program develonment; Le., Joint Service requirements, iemational agreements,
domestic polilv:s. public opinion, and regulalory requieaments.

Seciicn IV addresses the Army Technology Sacae investment S.rategy (1BIS) which provides a tocus
for 6.1, 6.2 2nd 6.2A research. The Ammy’'s TBIS is designed 10 provide the Army warfighting capability
across the tull spactrum of conflict; the medical TBIS implarnents and supports the Army TBIS. This
section describes the medical P&D invastment sirategies (hat will be used to implament the goals and
objectivas contained in the ATBMP and MTBMP.. In addition, research thrusts and rssuas upon which the
madical teciinology base cornmunty will focus over tha net 20 years are presented. The section
conclugas with a discusson on iunding projections and leveraging.

Section V describes the organizational framework hat ensuias involvement of the scientitic and
managemeant stafl of the USAMRDC in evary ohase of the H2D piniasg, from the identification of
problems tu he pravision of eitective solutiors. Key managemea! palicies, procedures and mechanisms
Impoitant 10 tho 16 i0ing ! Oporationatly u sty praxikaL in 3 timgty and cest-eHeve manner are
discussed. The matrix management mechar. i inveliving cortnuous dix'ogue and coordinalion 1mong
scigrisis and managers, Rescarch Area Direstors (RADs) and Commanders, and the vasious slaft
ulemenis throughout the Departnient of Delense (00D) is presented.

Sectn Vi prescnts a detailed ook at tha “nedica! {AD program areas. This seclion of the MTBMP
outiines how the USArRDC irtends to provids zolutions to Army requiremants and thus contributes to
enhanced warightiiig capablity across the igll saecirum uf conllict ty: 1) presenting the “drivers™ of t. e
currem proyyram, 2) sreseniing the cur.ent russion, geils, 2 d ob,etives of each of the research arnas;
J) Cemidying the prmary DoD iaboralosnus that are associated w.ith the resedrch areas and dentity:ng iheir
resnarch emphases: 4; presenting the requirements Gi:d 1.0 ance 19 .~ addressed, including threal,
courdermeasures, ankd technical bamers to the counte measures withia e shre”carc! area. and,
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5) projecting budget requirements theough Fisca! Year 1996. Following the discussian of the research
pragram areas is a description of the technical barries faced by the program areas and the research
needed (o address these barriers. This section culminatas with a discussion of futlure directions which
includes a long-range vision of those medical requirements where the USAMRDC can contribute t2
conssive the fighting strength of our soldiers and simuitaneousi, meet our country's national and
silrategic objectives into the 21si century.

Materiel and non-materiel products provided Dy the AMEDD are of paramount importance as enablars
of the Army’s basic warfighting capabilities. Given that the sokdier is, and will retnain, the most important
wartighting system, it is essential that macical R&D continue to support the Ammy’s mission capabilties.
This MTBMP provides the guidance and sirategy nacessary to plan, program, and execute an elfeclive
program of RESEARCH FOR THE SOLDIER.
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Section |

THE ARMY MEDICAL TECHNOLOGY BASE

INTRODUCTION

The U.S. Amy Medical Research and Develcpmaent Command (USAMRDC}) has a challenging and
critical mission: to discover, design ond develop military medical courtermeasures against threats to
health of miltary personnel. The soldier is the Ammy’'s most valuable and vuinarabdle syslem. Maintenance
of this warfighting asset Is critical 1o our security. The spectrum of miltary threats to our national security is
presently undergoing significant change, and the requirements for medical countermeasures change in
concert. Few threats seem to go daway, and new ones compete for countermeasure rasearch and
development (R&D) dollars. The optimum use of technology is critical to maintaining mildary capability,
Whereas Commandar-in-Chiets (CINCs) and combat developers decide what wardighting capabilities are
needed, it is the role of R&C 2gancies (i.e., Matenal Developers) to identify what capabiities can be
achieved and how best to achieve tham. 17 a general sense, provision of improved or mvel capablities
requires both invention and innovation 1o produce new options and implementation of solulions those
cpions make possible. The USAMRDC, responsible for developing both medical materiel and
informational soltions, must ensure that a siate-cl-the-an science and technology base is maintained and
rasponsibly applied to ensure ar eractiva and eflicient responsa 10 identified needs.

Within this technology base program, priorities and command guidance are highly threat-driven
and must respond t0 and suppont the Concept-Based Requirements System (CBRS). To accommodate
these “drivers™ the medicai technology base program must maintain a broad flexibility in core scienlific
axills, personnel ang acilties. The USAMROC works closely with the Office of 1.3 Assistant Secretary of
the Armty for Research Development and Acguisition [OASA (RDA)), other Department of Detense (DoD)
and Federal agencies, induzlry, academia, and foreign sources 10 ensure that a strong and responsive
biomedical science and technelogy base is maintained. Figure -1 displays selected examples of the
internal anu axtemnal influences on the medical R&D process.

MEDICAL TECHNOLOGY BASE CATEGORIES

DoD tunding for R&D is programmatically divided into functional cat~gonies that progress from
invemive t» implementive. In general, efforts czlegonzed as Research (6.1} o Exploratory Developinent
(6.2) are parn of the inventive process, and thosa categorized as Non-Systems Advanced Development
(6.3A), Systems Asvanced Development (6.38), or Full-Scale Development (6.4) may be inventive and/or
implementive. The idantitiers 6.1, 6.2, etc., also are used in apportioning funds. In the Army’s R&D
scheme, 1ie 6.1, 6.2 and 6.3A calégories are colleciiveiy known as (e Tiech base.”

These categorias and the phases of R&D they suppor: ara usad in ali DoD R3.D programs.
However, there are several key differences among the medical R81) phasing plans and tunding proliles
and most other military (and non-miltary) R&D p.ograis. Medical prectucts, porticulany drigs and
vaccinas, often have a longer life as identifiable candidatas in the R&L cycle than do non-medicai ones,
and the relative investment in the technology base, as compared to develupmer:, is greater 1o medical
pregrams than for many non-medical programs. The extended total R&D timz for these meadical products
is balanced by tha fact tha! they are available for *contingency lielding,” availabi2 to fulfill defense riceds
under a 1est plan approved by the Food and Drug Administration (SDA), at a much v anier stage than non-
me Jical sysiems. The factors listed below contribute to the appar:nt dilrerences.
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Many medical products, pnmarity drugs, anair a greater degree of conceptual maturity
belore passing 10 deveiopment (6.3B) than do non-megical systems. This disparily is due
primariiy to the influence of the FDA approval process on the Army's Materiel Acquisition
Decision Process. The expendiiure of management and technical resources required by
the FDA process faver retaining candidate products in the technoiogy base unti safety
and efficacy arg sufiicient (0 reasonably assure chances ol approval for human trials.

The human efficacy and salety phases of dnug and vaccine geveloprneni are paricularly
charactanzed by increasing costs \ndusiry-wide and, sinca the outbreak of disease
rigcessary for cinical trials cannot e scheduled, uncorvrotable delays in {esting. These
factors are balanced by tne fact that much of 1he Lot hypical of the chinical iesting phases
of phamaceutical and biciogical develspment is shared with uvus’ry anc other countnes.

. The many infornational or non-materiel contributions ot medical R&D needed 1o support
thg Ammy’s, warijhting missions require comparatively greater (ol investment in the
technology base than pregrams orented largely 10 support only system development.

Fryure 1-2 pontrays the phases of «.2dical H8G 1or the £.1-5.4 structure. These calegories are
detined beiow and examgpics ¢! the types of Cumedital veurk supporied within each caleyory are
inch;ned
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Figure I-2. Phasas of Medicsl R&D

Basic Research (6.1)

The Basic Research {6.1) componant of nedical R&D increases knowledge and undarstanding in
those fiekds of the biomedical, environmental, naurosciance, and behavioral sciences related to long-term
national security ngeds. Tha information provided is necassa'y for the solution of identdied military
problams through innovatior in training and doctrine, as well as ‘or subsequent exploratory and advanced
development of materiel. A significant goal of 6.1 research is tha maintenance of sutticient technological
expertise to avoid technolog;ical surprise and to sustain the capability to rapidly dea! with future
requirements. Sources for such expertise include military laboratories, industry, academic institutions,
and other Govemment agencies. In addition, USAMRDC scentific parsonnel maintain close fiaisor with
counterpars in other nations. Examples of the USAMRDC's 6.1 rasearch are provided in Figure |-3.

sl

« Delineation of the mechanisms and sites of action of chemical and biolag<al threat a¢ ents |
The isolation, identfication, and charactenzalion of militarily re!avant microorganisms
Labcratory-scale synihesis of new compou:ds (<2 gm)

Studies of structure-activity ralationships

Establishment of the hiomedical data base needed to identfy conceptual
countermeasures to military haalth threats.

Comparative study of new and welichar:cterized disease-producing organisms
Fundarnental stud:as of the physiolagica and psychological dermands ol soldier
peorformarce

-

Eo2 N3 &%

Figure 1-3. Examples of diomedicat Basic Reseatch (6 1)
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Explozarery Development (6.2)

Exploratory Development {6.2) is directed at establishing the feasibility of solutions 19 specific, but
perhaps broadly delined, miltary problems. In this phase, research dala acquired in earlier stuc:es are
used in developing laboratcry models for studying health (hreals, in syntheswing and studying candidate
therapeutic agents, and in initial screening of candidate compaunds for effic icy and toxicity. This
category also supports preliminary devaelopment of processes and methodologies thal suppon the
acquisitin procass (e.q.. novel production technology. laboratory models. simulations, and assessment
technology) Examples of biomedical veseaivh in the 6.2 phase are presented in Figure 1-4.

« Laboratory synthasis of candidate pretreaimen, prophylactic and therapeutic

compounds {<50 gm) by conventional and biolechnological procedures

initiai development of /in vitro and in vivo modeis for use in efficacy and toxicity

screening and in studies of the pathogenesis and pathophysiology of healt’s threats

* Primary and secondary screening studies of the etficacy of candidate medical
countermeasures

+ Appliad (1.8., clinical or figld) studias of the pathogenesis, pathophysiology. natural
history, and geographic distribution 0! military heatth threats

« Dafinition of the sites and machanisms of action of candidate medica! ccuntenmeasures

* Analysis and characterization of candidate compounds and their metabolites

= Application of molecular manipulation techniques in enhancing the efficacy and/or
decreasing the toxicity of candidate countermeasiiros

+ Preliminary toxicity screening studies

+ Exploitation of emerging technologies for developing product concepts

Figure |4. Examples of Biomedical Exploratory Davelopment (6.2)

Advanced Development (8.3}

In Agvanced Development (6.3), the goal is “proof of principle® (L.e., proot of ihe viability of system
or concept). Effonts in this category are directad toward the solution of idenidied deticiencies. Both
materiel and nonmateriel candidate soutions may be assessed for technical matunty using laboraicry
and/or field (e ., clinical) tests. Advanced Developmant is divided imo two caleqories, 6.3A and 6.38.

: . This category is prifnarity directad at demonstrating
the feasibilty 0! maiaigi solutions and the validily ol nonmateriel solutions. Category 6.3A rescarch
provides information that reduces uncertainties and technical ri_k, avoids costly false ctarts in formal
development programe, and gnsures timely insention of the mes! up-lo-date tachnoiogy inte
developmemal systems. Il also provides data essentiul {0 the preparation of Operalional and
Organizational (0&0) plans. These C80 plans describe how and where a product or system will be
integrated into the force siructure, deployed, operated and supported in paace and war; they are It @
“galekeepers” that accompany transition t¢ 6.38, tne initial phase of developm'nt,

The technology demonstrations typical of this category may (ast oparational utility as well as
technical faasibildy. The term “non-systems® rolers 10 the fact that these technological demnstratis—«
often address components. subsystems, or technology advances that have potential applicaton to
vangly of similar Qen-2ric @nd products rather than 1o one spacitic, well-detined system (see Fig jre I-5). A
sub-category, the Advanced Technology Transition Demnnstrations (ATTDs), is discussed in section IV.
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+ Synthesis of compounds {<2 kg) under Good Manufactunng Practices (GMP) for use in
prechincal tesung

« Advanced screening for in vitroand in vivo eff:cacy and toxicity of candidates for
translon

+ Anvanced pre:linical pharmacology studies (absorption, distnbution, pharmacokinetcs,
ana behavnoral)

» Pi-formulation studies (physical-chamical propertias)

« As~essment and validation of models, assays, assessment techniques, and
maaulacturing technologies priar to adoplion or ransition

« Test efficacy of physiological and psychological countermeasures (0 military unique
problems

« Field demonstrations of changes 10 doctrne or training tat improve physiological or
cognitive performance

S:ure I-5. Examples of Biomedical Non-systems Advanced Development (6. 3A)

The major investment of the m_dical 6.3A category s in suppon of the DoD Core Drug and
Vaccine Pronram. il is essential that only the most promising d-ug and vaccine candidatas be selected for
entry imo the me -Cu Psuming and expensive process of development required by the FDA. To reduce
the number of car 1iCutes entaring the human trials porticn of this proce 38, the Army cendusts most ot the
extensive battery of p:- _linical tests required for obtaining FDA approval for human use during 6.3A. Due
1o the commanaldy of :equirements for preclinical tests among the various Joint Service prugram areas of
medical RAT (e.g., infectious diseasa, chemical or biological defanse), the required tacilities and
capabiinies are \ointly funded by the participating resea:ch programs and managed as an integrated Core

rug and Vaceine Pragram,

The current investment in this Core Drug and Vaccine Program provides the capability 10 collect
suthicient information to make informed transition decisions {Miestore {MS) 0] on two d-ug and two
vacane candidates per year on the average. This is the minimurn economic rate. Time required for
successtul candidates 19 pass through ali phases of the Core averages approximately three years. Formal
milestone schedules lor individual candidaies in 6.3A are unnecessary since the speed of transition is
oplimized through test schedules based on continual evaluation of current results. Oversight by user
represamatives and tta Research Area Directors (RADSs) of the Joint Service Programs using the Core
Program ensures that high priority programmatic requirements are not sacrifized 1o technical expediency.

Si—~lar Core Programs support 8.3B and 6.4 drug arcd! vaccing development activities in the DoD
industnal  ie. Figure |-8 summarizes these components.

Syslems Advanced Deyelopment (6 381 The goals of 6.3A ard 6.38 are similar; 3election of
technically feasible and cost-etfective solutions (“proot of pninciple®) through demonsirction and
vahdalon. The difference is that 6.3B projects must pass a Milestone 0 review and are formally entered
info the inttial phase of the Lite Cycle System Management Model (LCSMM). This category of funding is
subdivided imo Concept ExploratiorVDefinition and Demonstration/Vatdation phases. The Concept
ExploratiorvDelintion tocuses on identitication of the best oplions 1or meeling the requirements
described in the Q&0 plan. This pro-ess typicaily involves trade-off analyses among several candidates,
inClucing new solutions provided by the technology base as well as “off the-shell” solutions avarabic in
the marketplace Conc~pt DemonstrationvVahdaticn activiies venly prehminary design and engingenng
concepls, establish operational goals and pedormance envelopes, and validate the readiness of the
selected candidate 1ar transition to 6 4. Full-Scate Devetopment (FSD). in buth phases, critical issues of
155 shizal support and training are Wdenthied, studied, and resalved in order to mimimize future nsks in FS0,
procurement, and hielding. Examples of 6.38 otlons are Jescrbedin Figure {-7.
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+ 6.JA Core Programs for Preclinical Developmem
- Minimizes time spent in technology base
- Produces information necessary for trans!tion decision
- Balantas in-house ang extramura! capabitites
- Satisfies FDA requiremen's

iestone | & 1l decisions
- Balances in-house and extramura! capabilities
- Prepares pilot lots for clinical tnals
- Supporte FDA regulatory process

+ 6.4 Core Programs for Drug and Vaccine Production
- Supports proguction of contingency items
- Establishas scale-up production procudures
- Supports stockpile management of conbngency items
- Balances in-house and extramural capabiiities
- Supors FOA regulaiony process
Sustained invesiment Required
« Speclalized Capabilities Must Be Maintained
- Containment {:cilities

- GLP toxicology/GMP manutactunng
- Reguiated storage/qualty assurance

+ 6.38 Core Prouoms for Toxicology & Clinical Trials
- Supports Army

« Successful Develcpmeant Requires Continulty
- Stan-yp/shut-down s costly ang time consuming

1-6
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Figure I-6. Medical RR0D Drug and Vaccine Core Program
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4 * Marketing investigations to detarmine the availability and utility of commercial and/or
foreign prnducts for mesting military medical requirements

* Performing long-term toxicology studies [Good Laboratory Practos (GLP)) in animals

+ Pre-production studies to identity and minimize risks in large-scale production

« Piot plant production of 3-5 kg lots of biologicals tv, under GMP, demonstrate and
validate process capability and reproducidility

= Prepanng and submitting Invesuyator Exemptions for a New Drug (INDVinvestigational
Device Exemptions (IDE)

+ Tests (Technical Test-1 (TT-1)] ¢f acvanced developmant protctypes and early usar
183t t0 prove ubhity

+ Phase | clinical pharmacology studie s (safety and tolevance, pharmacokinelics, and
validaton of assays for compounds in biological tissues and/or fluids)

« Formulation studies (Gose form, stabiiity, etc.)

+ Phase Il clinical investigabton studes (Safety and tolerance, pharmacokinetics, efficacy.
evalualion o! dos9 and Josage form, performance screens)

» Development and assessment of initial training and supportability packages

Figure |-7. Exampies of Systems Advanced Development (6.38)

In contrast to tha typical practice of competing several candidates in 6.38, the normal practice of
medical R&D is to require proot-of-principle in technology base laboraiory models and subsequent
selection of a singie candidate for transition to development and human testing. Thare has never been
any regulatory impediment to simultaneous fransition of multiple drug, vaccineg, or medical equipment
candidates from the technology base nto the Concept Exploration phase ot 8.38. Infact, the
pre-axistence of generic (i.e. CAPSTONE) O&0 plans for most vaccines and drugs would make such a
practice very simple to implement. The praciice of selecting single candidates evolved for many of the
sama reaso.s cited for the cument Ammy-wide efphasis on ATTDs and simplilied or tailored LCSMMSs, as
well as for historic reasons relating 1o the funcing structure of medical programs.

The more stringent management procedurgs that the formal systemns acquistion golicy (AR 70-1)
imposes upon 6.38 atlorts &re more resource- (and lime-) intensive than those required of 6.3A
programs. This is 2 major reason why the Army is stifting its emphasis for proof of principle to ATTDs and
otner 6.JA technology demonstrations. The hope ig that successiul ATTDs may allow 6.3B to be skipped
altogether, with systems transitioning directly to 6.4 FSD -~ further sireamiining the transiion of new
technology into fielded systems.

The necessity of imegrating the Army’s Systems Acquisition Process and the FDA regulatory
process has led 10 a tailored LCSMM for madical material which does not allow “skipping” of 6.36 upon
successiui demonstration of prototype 1echnoiogy crugs and vaccines in the 6.3A Core drug anc vaccine
program (i.e., ATTD-equivalent preclinical tests). The FDA process is siructurad such that no tune (or
funds) could be savad by transmion from 6.3A to € 4, since the cost of obtaining FDA approva! for clinical
studies for each of the candidates in 6.3A would be unchanged, and all phases of the chnica) 1ests
normally conducted in 6.38 would still need 10 be completed. These are some of the reasons why
medical ATTDs or therr equivalent, the Core Dnug and Vaccine Program, are ditterent from those of non-
meaical maternel developers. These cliferencas are tunher oiscusced in relalon 10 ATTDs and Next
Genreration/Futyre Systems in Section IV.

; Atthough the medical R&0 process doas not allow for skipping any ol the many 6 3B test
i ! rearirements required for FOA approval of crugs ar-3 vaccines, the medizal R8D process does allow for
1 speeding new groducts 1o the hield through a process termed “contingency fielding © Those 6 2B
:“ cand.dates t.at have been approved by the FDA for huinan clinical tnals and have established their sately
Hi 0 hurnans can be provided to troeps. In essence, the recipients become par of the test population of un

1.7




FDA-approved clinical trial for efficacy. Akhough this process requires adherence to rigid “CA regulations
for human use, including obtaining the informed consant of the \test® subjects, contingency liekling does
. ‘ provida the military the potantial benefits ot drugs and vaccinas effective against sign:licant military health

! thrpats as earty as possivie in the development process. inthose instances where the military threat does
] not nalurally occur in sufficient cases 10 @stablish clinical efficacy - or has no natural occurrence at ail, as in
the case of chemical and snme biological agents -- the clinical efficacy tests necessary for licensure are not
possible and contingency fislding is tha only option for miltary use.

————

Eull-Scale Develocoment (6.4)
_ The obiactiva of this phase is to prepare a product 1o enter production and fielding. During FSD,
| the system (including necessary iraining devices, threat simulators, test equipment, and compuler
3 resources) is engineered, integraied, tosted, evaluated, and documented 1o 6nsure that it is eflective and

suitable in its operational environment, meets the usars requirements ang is ready for production. FSD
also normally provides for limited inttial production 10 verity producibility, ascentair shell-ife of drugs and
vaccings and obtain sutficien: quantities of materiel {or conduct of user/operational tests. The 6.4
activities in drug and vaccine davelopment provide the information necassary for FDA decisions on
licensure and commercial production. Evampies of medical 6.4 activities are cited in Figure 1-8.

» Developmaent of pre-production prototypes for full-scale lesting and evalyation

* Producibility studies to snsure large-scale production of final formulation, product,
device, of sysem

» Tests [Technical Test-2 (TT-1!)] of pre-production prototypes

+ Phase Hll clinical tnals (field tnals) t mclude safely and tolerance, efficacy, side eflects,
boavailat..ity, and vaidation of the final dose, dose form, and regimen

+ Foliow-on efficacy and validation studies (GLP) of pre-production prototypes in animals
when efficacy evalyation in humans is unfeasibie or further studies are warranted by
the resuite of dincal chidies

* Studies of drug interactons with pre-production prototype

« Preparation of final training and supporability packages

+ Praparation end submission of New Drug Application (NDA)/Pre-Market Approval

("MA)Micence “ .
* Assessmant of on-line production capability of industria) base " /
» Operativnal tests with troops and reliability, availability anu mamntainabity (RAM) : '
tasting
)
Figure I-8. Examples of Fuil-Scale Davelopment (6.4) f

SUMMARY

The medical R&D process links the Materiel Developer (USAMRDC) with the Compat and Traming
Developer [Academy of Health Sciences (AHS)) and the Logistician [U.S. Army Med.cal Materiel Agency
(USAMMA)] in addressing the threat and DoD requirements. For some chemical and all biological
requirements, the U.S. Army Chemical School is the Combat Developer and the Army Materiel Comizand
is the Logistician lgr 50ma of the proucts the USAMRDC develops. The Ammy has established a
-5 comprehensive appruach to the requirements develnpment process. the CERS, dicussed in detail
{ 1 Sectien il Converting these requirements into concepts and solutions provides the USAMROC with

: some of ts more interesting management challenges. The technical challer jes are equally compiex, ang

b the reurosciences and biotechnoiogical sciances are among the most rap:idly progressing fieids in

: science. The paybacks for an agyressive medical R340 program can be substantial, as d.scussod in the

t tollowing sectons Conversely. failure to provide ellective med:cal countermaasurcs on the battiehieid .5
Ikely to be 3 ‘war-stopper.®
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Section i
ARMY MEDICAL R&D IN PERSPECTIVE

INTRODUCTION

The numbers of miltary-unique heglth threats and approved medical requirements for materiel and
infarmation have always exceeded the resourcas available to address them. In times of buggetary
austertty, costs of medical R&D seem great, but payolfs in increased or sustained mission ca, xabilily and
reduced costs for haalth care delivery far exceed the investment. The challenge for the Army’s Medical
R&0 community 1s to maximize the retur:: on the invesimen; the chatienge for the Army leadership is to
recognize that the payoffs make medical R&D one of the most cost-etective choices available in an era ot
constrained resourcas. This saction providaes the perspective which validates thase points.

The medical materiel and information products realized as a result of Army medical research and
development have resulied in both actual and potential cost savings as well as increased combat and
mission effectivengss. Parsonnel are the Anmy’s most expensiva and vulnerable weapon system and
medical materiel and information keep soldiers at their missions. Cest savings have been obtained in
threa distinct areas: (1) mobilization, deployment, and operational costs; (2) reduced training,
hospitalization, and manpowar costs; and (3) reduced morbicity and montality. Ahhough there are many
exampies of direct 5avings, the most significant payback from Army medical R&D iS ds impact on mission
ellectiveness. Increased combat effectiveness and mission effectiveness result from reduced casuatlies,
more rapid return of wounded to duty, and reduced performance dagradation. Furthermore, products of
maedical R&D contribute significantly to #nprevenents in roctring and training, which are refiected in
increased fighting eflectiveness and improved soldier sustainment.

This section presents a perspective of the Army medical R&D program and #s achievements
throughout more thun 200 years of history. These accomplishments demonstrate the importanca and the
validity of continued investment in Army medical R&D. The unique character of miltary medical R&D
programs is contrasted with Civilian programs. A discussion of the impact (both actual and projected) that
medical R&D has on the Army's warfighting missinn {oliows these accounts and provdes the historical and
prospective bases tor recognizing the retumn on investment.

HISTORY AND MILESTONES OF ARMY MEDICAL R&D
Historical Pe .

Biomedical research programs are the oldest research programs inthe Amead Forces. From the tirst
command-directed immunization program -- inoculation for smallpox in Washington's Ammy -- through the
iniglion of health and weather reporing in 1818, Beaumont's siudies of digestion beginning in 1824, the
founding of the fiest American School of Preventive Medicing and Public Hzalth in 1893, Reed’s 1900
proot that mosquitos transmd yellow faver, and up to and including the presen time, many military and
cwvilian medical scientists continue to make seminal ccairbutions to mililary and general medicing.

Army medical research has played an important role in national defense throughout history by
coni.nually recponding to emerging threats. The medical achievements of the Army for mo:e t.an 200
years have benelited pecple throughout the worid. Table -1 lists some of thess accomphishmants
chronologically for both medwcal matene! and medical information. The reswarch programs of the
USAMROC have made contributions 1o this record of achievement, a'ong with military and civihan med:cal
scienlists and vanous miltary medical programs of the past.

21
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Table 11-1. The History and Major Accomplishments of Military Medicine

Medical Mateciel

1779 - The 1st effort o construct isolation wards Lo guasd
againit cvoss infecton.

1812 - War Dept ordered that vaccination be subsututed for
inoculation to preveat smallpax. Milesione in
miliury preveative medicine.

1833 . Surgeon W. Beaumont published Oticryatana op
Gasimis Ju: P (O
on & 10-ycar srudy of an sccadental stomach funula.

1892 - MAJ Q.M. Seinberg intoduced the virs
r.eugalizaon test.

1893 . The Army Medical Schood, the oldest school of
preventive medicine and public health in the U S,
(now the Walter Reed Army lnsotule of Research)
was zslablished.

1909 - MAJT-F. Russell developed an ffecuve anutyphond

o)1 vacane Immuntzaven aganst yphowd fever way
made compulsory (or the Army and Navy i 1911
Typhond fever. a mapn cause of manpower lisaan
all previous wars, was climinaied.

Study became comerstone of modem gasgoentcrology.

Medicallnf .

1775 - The 1t American texthook on surgery, Plain, Concise,
Pacial Remarks oa the Treasment of Wound isod
Engiures, was published.

1777 - GEN Washingion ordered the vanolation of the
Conanental Army t preveat smallpox. 15t time sa
entire army was immarized for 8 contagious discase.

1778 - The it Pharmacopoeia 10 be prinied in Amenca was
compilod by Army surgeoas a1 Vallcy Forge and known
as the "Litiz Pharmacopoeia.”

Recommended to the Considcration of the QIixrs of
the Armx at the MUaued SIats was the fint tajbovk ou
preventive medicine published m this country.

1818 - Mexorological records were kept W0 tnvestigy = the
relation of discase incadence 1o climate and weather.

1819 . TSG orderod Uxe collection uf records of the 3xkness
and monality of oops © collatz data and nake
comparnsous among googrsphical areas. These reports
bocame the 13t Amencan bealth statistics. published
in 1840,

1862 - Establishiment of the Army Medical Museam for
wllectung and preserving specurens dlustsave
of woands and discases ceusing death and dusabulity
o the Army.

1863 . TSG WA Herwvwnd wrote and nublished A Treatise on

1864 - The 1# clinical definition of causalgia and nerve regen-
erstion was published 1 Gynghot Wounds and Qther
lojugcs of Naxves,

1892 - Studies regarding wound balluncs proved that wounds
w from bulles were not sierile and 1 contras! o U

1914 acoepeed view that the heat of the bullet destroyed the
ucro-organums o skin and cluthing. they were
actually conveyed drectly into the wound.

1898 . The Rocd- Vaughan-Shax speare Typhowd Board found
that typhoid ‘ever was spread maurly by contact between
persons and documenied that the contral of saniaton
was the responsibility of the line comrmander.

1895 - li was dusuvertad Uhai Pudi' Riian alstinus = as wouiit
by a New World type hook worm, Necalor americanus.
A drug therspy and & prevenuon and contzol program
were developed that raduced an endemuc disease 1o &
SPOTRIiC OCCWTENCE.

1900 - Walier Reed proved that yellow fever was transmutied by
Aedes mosquilcs.

1904 . COL W.C Gorgas' work as & sanitanan in Panama
resulted 1 the control of malana 1n the Zone as well as
marked reducton 1n tuberculosu and other discases and
enabled the building of the Panama Canal

191: - CFT Vedder demonstrurd the speailic wse of eractine
n Teanng amchic dysentery

1913 - Gead hypicne. rmphacized 1o prevent tberoulons,
brouzht sbout new attitwics and praciiccs 2cou! thy
duiscase

E.
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Table 11-1. The History and Major Accomplishments of Military Medicine (continued)

1918 .

1927 -
[-B}]
1929 -

1933 -

1939 -
1049

1940 -
w4s

1942 -

1943 .

1945 -

Medical Mareriel

A simplified test for the detection of syphills was
devised and wed as the primary siandard servlogical
st {or a oumber of years.

The ninderpest vaccine and a new chiomf{orm- greated
rabies vaccine were developed.

1LT CF. Crug demonsirated that amacbec
produced anubodies v the seram of bumans, and
3eveloped the 15t serological mst (complement-
fixagon) {or amoebiasis.

Aabnne (quinacTin; mepacnine) was testod as &
subsbtute for quinine 1 combating Mmalana.

Mass production wechniques developed for

growng Use viruses of Weswrn and Eascera equine
encepha!itis M cggs. enabled the large scale
production of killed virus vaccines {or these
dueases.

Studies of whole blond preservation brought sboat
the development of kau for stenie collecaon of blood
from donors and for rapid typing of blood, the 18t
systemn fav mass colloction and shuprneet of Liquid and
dred plasma. the use of human albucten 10 treat
shock, and contributions 10 the developrneat of the
system for collecting and refrigerating whole blood
and shippang 1t overseas.

The ducovery of a specific solublie palysacchandée
antigen from ncresal culages resuwad the poseacy
10 the vaccine that preveatod eprdeinic fyphus

DDT was given it 15 major ficld test 10 Napies,
where 1t slopind an cpidermuc of ryphus. Army
malena control teams mtroduced the use of DOT for
Mosquito control 1n the Pacific 1n 1y44.

The 13t Anenican cenier for the study ol jatens with
buras was ciabinhed ard calicd thz U'S Armmy
Swesal Research Usit Tne uratinow UGSAISK)
was the prontyye for the many “bun «enters” now
esablhithed throughout the country

4

1914 -
wls

1935 -

1941 .
w4)

1942 -

1943 -

1944 .
10 45

194§ .

Medical Informaiion
The greasest qiumph of WW | from a medical poant of
view was the direct applicabon of the science of infec-
Gous diseases o mulitary sanianoen. This was the Ist
war of magnitude in history ia which the morality from
comuTrmicable discases was Iess than that from bacle
wounds.
A therapestic sysieon for treating patients with “sheli
shock” was developed; manpowet lossas and joag-werm
disability were reduced.
The clased method for wresng compound fractures was
developod.
D Medical Aspect of Chemical Warfars was published
based 00 rescarch dunng and afier WW 1. lncluded full
discasrion of the means of both individual and
collectve prolocton against chermucal warfare agents.

Stadies on effects of high veloaity mussides documented
the {act that they cTeae 8 tansent, negave pressure
cavity m passage and cause deformation ard injury
beyond the obvious.

The biclogical warfare threat was identificd.

Foundahors were lad for the present scientific capabality
10 design protccuve clothing and individual equpment
10 define watey requirements in the heat, 1o descnibe the
processes of acclimeuzauon and physical condiuoning,
and 10 relare physical snthropumetry to hurman
engincenng of vehicles.
The Mcdical Section of the Manharan Engicenng
Drstrict was cresied o define health hazards vivolved in
s projecy, which eventually produced the atomuc bomb.
The sec,on devised and supervscd safety procedures,
conducted research in raduuon brdogy, and was
responsibic {or the care of the populauons where rescarch
was bewng conducied.
Studies of shock and the reruscitative process showed the
need for using whole blond rather than plasma and made
clear that many hypotheses ahout shock wers in ertor
TSG added “Tanvient persoral iy 1cachions Lo ACUIC SUCss”
< lut of sandard duagnoses, incopotsied WW i
ex, srience with combat fatigue, similar nome actaiare
subscquenty sdupicd by AMA and VA,

N
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Table II-1. The History and Major Accomplishments of Military Mzdicine (continued)

1951 -

195S -

1955 -
10 60

1956 -

1958 .

1961 -
1962 -
1962 -
w69

1965 -

- A safe, living, attenuated vaccine for Venezuelan

- The 45th Surgical Hospital, the 13t modical wnit, self-

o cl |

The (irst U.S. Army helicopter detachments with Lthe
primary mission of casualty evacuation became
operanonal in Kores. Tests of forward air ambu-
lances led 1o the development of the UH-1 "Huey®
helicopier, which was widely used ay an ambulance
and toop camier in Viztnam.

The soft car insert was Geveloped for defeating noise,
which was 8 ma)or improvement over the hard acrylic
eaf insert for comfnn, safety, and acoustical seal.

A gastrounicstinal biopsy capsule was developed that
permifiad in vivo bnopsy of any porton of the human
guL

The coucept of “jet injection” was introdeced for
immunizanon, and the jel injoctor “gun” developed
for mass immunization of troops elinunated

the need for necdies and syringes.

The U.S. Army Medical Unit was esublished a1t Fort
Detnck and studics were iniasted i rescarch and
development in defensive biological warfare.

The USAMRDC was esublushed.

Equine Encephaling (VEE) was developed.

A malana chemoprophylacnc for vivar malenia
that would hoth suppress clincal sracks and prevent
relapses was provided 1n the “once-g-week”
combunation ablet of chloroquine diphosphate and
primaquine.

The USARIEM was estabished.

The USAARL and the USAIDR were estadluhed.
The rubella vinis (German measles) was uolated
from the blood of s recruit hospitalized at Fort D,
The vaccine producad by the NIH in 1969 was
denved from this vuus strun by virological
echniques developed at the WRAR.

Sulfamylon, an anthbactenal cream, was developed
for the treaument of pauents with extensive bumns.

conuined. zansporable (MUST) hosprial in Vietnam,
became openatonal.

1949 - Ths 15t specific cure of typhoad fever with chlaramphen-

1951 -

1951 -
w3

1958 -

1960 -
o 10

1963 -

1965 -

1966 -
o 69

Medical Informai

icol was repored.

Swmudics in Madagascar demonsiratad that broad specoum

anubodies would cure septicemic and pneumonic types
of hurman plague.

Newer methods tasght in Xorea on repair of vascular
injury markodly reducad the arrputation rate. Advanced
methods of resuscitation from shock were employed
and the fust artificial kidacy ever brought to s combet
woe was used.

The first edition of Ecxgrency War Swpery. the US.
ve:sion of the NATO Emereency War Swigery Hand-
bock, was published.

The Wind Chill Chart was publiched based on research
conducted in e Antarcta in 1948,

Studies on the ecology of plague 1n topical areas relsied
plegue epidermics 1o wesather as & funcuon of flea physi-
ology. Serological rests were developed for plague
infecton.

The causative virus of hemorrhagic fever was isolated
by a rescarch eam in South Amenca

Clinical studies of the pathophysiology cf infecuous
hepatitus demonsaated the snuitorgan, multisystem
elfecis of this disease, and paaibly many other vual
infecuons.

A Vascular Surgsry Regustry was esablished at the
WRAMC 10 {ollew up patients with vascular injimcs
from the Korean and Victnam Wary.

Srudres involving the infecuon of owl monkeys with
vivazs malana and faiciparum malania delermined the
responses of infecod monkeys W vanous new
antimalanal drugs. These studics made avaiable for
the 15t ame a feasible experumental model for resung

new drugs sgawnst those suains of nalana thatisfect man

and enabled rescaschers to begin extensive 1a viiro lab
studies not previously posnible because of the lack of a
conunuous supply of fr=.h | sasites

L3




Table II-1. The History and Major Accomplishmenis of Mililary Medicine (continued)

l . . i " .
9 Medical Matericl Megical Information
J 1967 - A live oral vaccine against adeaovirus type 7 was 1967 - Research was conducted on the value of U.S.-produced
l 1069 developed, in combination with the previous vacsine w71 gamma globulin in preventing hepanas in U.S. soldiens
f. fur type 4. markedly reducing the incudence of upper in Korea. Results showed that it provided significant
Y respimatory infection in recruits in training. protesaon against clinical hepauds Types A and B in
iJ 1967 - Developaent of adenine, used W profong sumval overseas arear, delineated the eff~ctive dosc. the period
of red blood cells. uf protection, and the groups st greatest ruk; and showed
1969 - The U.S. Army Medical Unit at Fu Detrick was that thase who stili developed hepautis had a milder
redesignated the US. Armey Medical Ressarch diseass.
Instuwte of Infectiovs Diseases. | 1969 - COLF. La Piana, WRAMC ophthalmologist, tested a wrsp
- The USAISR was establishod. ) around configured, polycarbonate injectic lded form of
+ The LAIR was csublshed from the U.S. Army ¢ye protecion in Vietnam thal involved the ulumaie user in
Medical Unit, Presidio of San Fruncisco. the early development stages.

A pulse-pressare technique for water lavuge (jet
lavage) by modification of the denial “water pick”
was developed. The pulsating technique, coupled
with novel applicalor tipe. became a new technique
for surgical debndemeat
- Daily use of Griseofulvin lablews by the Army
reduced the incidence of fungus skin discase.

1969 - The VEE vaxine was used in Cengel Anwcrica w

070 contol an epudemic.

1970 - A palysacchande vaccine against Group C menin-

gococcus, which prevens meningococcal disease

and thus prevents the epidenuc spread of meningits
in recruit camps, was developed.

Development of pulse pressure lavage for pre-

surgical scrub.

1970 . The VFF veccire was used 1 halt epizontie

w72 spreading from Mexico ino Teaas,

1971 - The 13t mass screening laboratory for urinalveis foe
herown in large populanons was established. This
program began in Viemam and expanded to include
amphelamines and barbituaics.

1972 - The USABRDL was established.

1973 . A Rare Dosoor Regustey was established at Fort Knox,

KY.
1979 - A blood preservatve, Ciawe Phosphate Dexgose 1979 - Improvements were made in the carly diagnosis of bumn
Adcoosine-1 (CPDA-1). was improved. wound infecoon and in the diagnosu of inhalaton injury.
- The Biomcdical iLab was ansferred W the - Large scale studies of “jet lag”™ in conjunction with
USAMRDC and became the USAMRICD in 1981, REFORGER exercises in Germany resulted in an SOP

{o il cepioymeat farces.
1980 - Scrgical 2xcision techniques {of bum geayment v ere

improved.

- Thyroid bormonal deficiency was demonstraied 10 ocsur

aftet a burn wnjury.
Computer mode! of wound was confinred 1n tssue
simulants.
- Prelimunary pollulant himut values were developed
- Hest winjury gudelnes were sstablished.

N W W

W

i)

1982 - Improvement were made in a ficld surgical light for 1982 - Developed and uaplemreniced a Mu:wary Entance Physical

the opcraiing rom Suengh Capatnhity Test (MEPSCAT) (o v aluating ani)
qualifying new accessions for Muiary Occupauonal
Soccialty IMOS) assignment

.
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Table 11-1. The History and Major Accomplishmeats of Military Madicine (continued)

Medical M, il [ Medical ln .
1983 - Nerve agent anndote kit flelded. } 1983 - Zioc supplernentation was found vo reduce infecaons ¢!
bum injunes,
’ ~ M198 heaning protection lutols were established.
1984 . The USAMRAA was csablished
1985 . The USAMMDA was established. 1985 - Improvements were male in the diagnoiis of severe
- Heat Struin Calculator demonstrated. blast injury tc the pastroiaesunal system
- Computer Aided Post Mortem Idenufication
(CAPMI) sysiem - used for the fizstume ina
ruliury mass casually sitvanon (air crash, Gander,
Newfoundland) 10 identi(y deceazed soldiers.
1986 - Developed an improved case for the surgical 1985 - Monocional satibodies wese shown effective ie Treatmenm
insgumer: and supply set (Mawdical Axdman's “bag”). of two common types of facial wound uifections.

« A mobie biomonitoring truiier was devcloped. - Ammo plant waker quality cricna were developed.

- Repackaged cyanide antidote fielded. - AIDS diagnostic and staging schemes were published
and ad7peed by the DoD, many Swis bealih depannenu,
and foreign health departments.

- Appiied and implemented the 40-and-over Cardio-
vascular Sreea o wdentifly personncl at rusk for hear
disease iar 10 parucipating in physical Teinuig.

1987 - A post-thaw preservative for {rozen blood was 1987 - Treaznevt for adult reqratory distress syndrome was
devcloped. improved.

- Development of ballistuc- laser protective spectacics - D velopment of inproved surgical eatment of gunshot

wag completed. wovnds.

- Nerve sgent pretreatment (pynidosagminc) {ielded. - Microwave cxposure eflects and laser glare effects were
deronstrated.

- Resulu of psychological sequelae studics a: Fort
Campbeli after the Gander aw disasier were incorporsied
into Chaplain ttuining throughout the Army.

1988 - Development complescd of: 1988 - AIDS wesnag was implemenied Servico-wide and
o field x-myMuoroscopy uait established standards for other wesung programs (high
» wheeied hitter camer accuracy ard low cost).
* ficld madical refrigeraiar - Connabuvon of severul chapien tn e Emergeacy War
+ decontaminable folding litter Surgery NATO Handbook-
* arthropod repellent - A ncw body fal prediciion oquanon “vas Jevised
+ CWA protective patient wrap - Demonstrated 1n primates the value of anuconvulsant
*» denial muniamrized field x-ray therapy for soman intoxification

- Ficided charcoul heater unit for menagement of cold - Target acquisition prediction studics were compicted.

casualties, - Updawd 1978 TB MED 81 on cold injury.

- Published ext book, Human Performancs 2nd Environ-

- Prepared NATO Handbook, Biomedical Effecis of

1989 - Human performance asscssmen: methodology validsied.

- Publiched 1'M8 283, Tooaxmans of Chacmaal Acont

- Published AModP-6. HATO tiandbook or the Medical

- 15 medwal specialuts and 7 wns of medical supplics
+nd equipment were deployed within 24 houns 10 ihe
So et Union W support bum injunes resulung from the
disasous explosion and uin wreek in the Urals
2.6
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Q.Programs

Medical R&D is conducted within three domains: the miltary, the Federal Govemmant, and the
private sector. The Federal focal point for heatth research is the Mational Institutes of Heatth (Nik), an
agency under the L anment of Health and Human Servizes. The NiH had its origins in the establishment
of a bactenologicai 'anoratory in 1887 undar the Marine Hospital Service in Staten Island, New York.
Renamed The Hygienic l.aboratory in 1891, it was moved to Washington, OC, later to be redesignated the
Mational institutes of Heahh by Congress.

In 1902, Congress changed the nama of the Marine Hospital Service to the Pubiic Health and M:1ne
Hospital Servica. in 1£12, tho name of the PLilic Health and Marine Hospital Servica vias changed to
Public Health Service (PHS). 1n 1922, th~ Library of the Office of the Surgeon Genera! (Ammy), which was
established in 1836, was renamed the Army Medical Library. in 1952 it was renamed the Armad Forces
Medical Library, and finally in 1956, it was transterred to the National Insttutes ol Healh as the National
Library cf Medicine.

During World War {1 (W'W 1), mudary-sponsored medical research had a clearly delined objective: 1o
come up with immediately applicab!} results. After the war, the Office of Scientific Research ard
Deveiopment transferred #s existing medi=al res earch eflorts 10 the Public Health Service; the PHS
Surgeon General anc the Director of NIH “recte. these etionts toward a large-scale, peacelime program of
long-term support to scientific reseatch in tned: .ine through extramurai research grants and fellowship
awards. By the crd of 1946, the progsam was  reality.

In 1943, the Army Surgeon General's Medical Research and Development Board was established to
coorcinate all medical department research with other compcenents of the Army as well 8s with agencies
cutside the Ammy. In 1958, the Army Medical Rescarch 3oard was convened to the U.S. Army Medical
Regearch and Developmeant Command, the cantral agency far alf Army miltary medical research ang
development to improve preventive medicine measures and rapid treatment technigues. The research
programs nf the USAMFE.DC addrsss military-unigus medical problems and apply directly to preserving the
health and safely of sokdiers. The USAMRDC missicn is summed up in its moltto - * Research for the
Soldier.®

A supefnivial examination of the mission statements of the USAMRDC and the NIH gives ris2 to the
mistaken percention the: there are many areas of apparent overiap in program goals and conient. Cntics of
‘he Army’s coninuing investment in medicat R&D have puinted to the large investment in these areas
within the private sector.  The nidlitary has frequently bean challenged 1o explain the apparent similarities
ot ts meadical R&D program 1o national biomedical rusearch programs. Although there are areas where
such overap apprars to occur, the similarties in miltary and civilian programs rapidly disappear under close
examination Section V summarizes soms of the more important ddterences (cee Figure V-9).

Vaccine and drug davelopment is a long and arrduous process requinng stable, long-range fiscal and
mangower commitments and the investmant straiegies of mildary and nonmilitary R&D differ. For example,
U S industry does not consider the devalopment of drugs and vaccines against most of these militarily
signilicant diseases commercially viabie. Drug and vaccing gevelopment depends on sequential steps
beginning with ideniiticaion and charactgrizaton of the *Yweat agent and culminating in safety and etficacy
testing of the biclogical or pharmaceutical counterteasures in both animals and humans. Many of these
steps must meet requlatory requirements, including those established by the FDA. The Army is fortunate
10 have one of the workd's mos* successtul drug and vaccine developers, the USAMRDC, at work on the
reguired couniermaasures. For @ detased companson of rriitary and ingusiral research and develspment
investment sirateqies, see Annex A
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t
IMPACT OF THREATS ON WARFIGHTING HMISSION t"

The most imponant warlighting system of the Amy is the individual soldier -- wall trained, wal-
eguipped, in top physical and mental condition, and in suffic.ent numbers. Thraats o the heain and
performance of this system are the focus of miltary medical R&D. These threats exert their irnpacts on the
ArmMy in war and peace, from accession and mobilization through training, to daployrient 2nd sustaintnen)
in combat.

Military heath threats can be divided irio three broad categories which are synonymous with the
tradrional calegories of casualties -- disease, trair-ng and nonbattie injuries, and batile injuries. Diseasa is
defined as a specilic morbid condition resulting in sicknass or ilness; trai.ling and nonbattle inwries
include a traumatism or injuty resulting from condtions other than a direct, er indirect, secondary result of a
hostile act of a miltary enemy, or musculoskeletal injuries incurred in a training environment; and battle
injury is a termused tc record the wounded — it is associated with diagnostic groups of traurnatisms that are
incurred as a direct or indirect, secondary result of a hostile act of a mittary enemy.

Lisease

The graphi. imuges of wounded scidiers -- their bicod and agony, which have always been intimatzly
farnitar io combatants and are now firmiy and vividly in the minds of tha noncombataid population as welt in
this age of electronic news gathering — lead many 10 assume that the. primary focus of miiitary medical R%D
is to address the threat of battie injury. Although ¢< .ibat casuaity care is an imporant and all tno
necessary concern o! miltary medical R&D, is nc (he primary concam, nof do combat injuiies Constitira
the most significant medical threal to the success of military operatvns. As MAJW. S.King, U.S. Amy
Surgeon and Medical Direclor, commented after the first battle of 6uit Run, “Diseases destroy more
soldiers than do powder and the sword” (Woodward and Otis, 1870).

Niseace ic the mainr cause of lost man-gays in all wars  An aiiing man does ot fiaht wall — 2 sick man
cannot fight. In WW |1, the Army lost 286 mullion man-days 1O diseass:; of, the equivalent of 11 divisions
every year were noi available for combat. Two-ihirds of all U.S. casualties in Vietnam were due to
infections Jisease, in ‘U368 infactious disease alone resulted in mare than 750 thousand man-days lost
from duly i Vietnam or the equivalent of ngarly one combai bngade for a year. In the continental Urited
States (CONUS) and nencombat overseas areas, nearly 2 milion man-days in 1968 were oSl because ¢f
infectious diseass. Figure il-1 depicts the percentages of disgase, nonbattle injuty, and baltie injury
hospital admissions for WW Il, Korea, and Vietnam.

The impac! of ifectious disease on military manpowar is enormous; every element of our forces is
afected. Epidemics, such as influenza, can totaliy ncapacitate operational units. Military forces are at nsk
in both pgace and wartime. o

Deployed comhat lorces are in Gouble jeopardy ircm enidemic diseases; thay have no Nalural i
immunity 10 tropical and exctic diseases and are at high risk of exposure because of decr2ased control of
sanitation and the environment  The principal threat agents are enteric and vector-bome diseases. which
tecause ol rapid transmissibitity anad shert incuiosY'on pericds, have high epidemic potential and can
rendar a deployed force inettaclive wiliin days or waeks. Spacifically, the current threat presented by
dysentery, malana, and cerain viruses jincluding dengue, Chikungunya and At Valley Fever) is every bit
as sevare as the thryal presenied by typhus, plague, and cholera 1o past arrmies. Malaria and dengue in
pamcular are very senous worgwkie civiian problems and are incraasing in magnitude and distnbuticn |
foreramgple, dengue is presenty a sencus epiderniz illness 1a Certral Amenca. Thus the thieat to the :
raiitary 15 greater now than at any hme in histary. In glarning !or present and future miltary operalions. the [j ‘f
Army Megical Depariment (AMEOD) must assess the preiabic inasct of disease on mildary torces and )
planio use whatever countermeasures are of are projected v Le availabie to lessen the impact of this
{.rmidatie threat. r‘
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Figure 1I-1. Causes of Hospital Admissiors in WW i1, Korea, and Vietnarm
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The platforms from which diseases are launched -- food, water, mosquitoes, mites -- are innocuous.
Loss of contro! over the environment that harbors disease places the effectiveness of rapaily deployed
torces at high risk of incuming substantial ratea of nonoffectiveness. Normal praventive medicica
measures, which keep disease risk relativety low in paacetime, are lost in limas of disruption ano conflict,
with a resulting rise in disease incidence in both native and toreign populations.

Later, and cnly slightly less sarious, thraats to deployed forces are diseases that can senously
deplete forces over a pariod of woeks of months. Disaases such as schistosomiasis and leishmaniasis are
presant in South America, Alrica, and As:a and are sarious apidemic problems in tha Middie East. Thase
diseases have longer incubalion periods but are charactenzed by high atlack rates in exposed personnel
and rasult in significant pertormance degradation and nonetlectivaness. Ajrican Irypanosomiasit,
endemic in regions of sub-Saharan Africa, is a similar but geographically limiled problom. Sevarat viral
diseases such as viral encephalilis and viral hemgrrhagic fevers also may have signiicant irpazy 4n
Copyod 10rCas, inCiding a 55vors impact on morala. Mobils opsrations usually preciuds eYstiive
vector control measures and increase tha risk of expusurd. Exposure to water-borne schistesemiasic and
leptospirosis may be an operational necessity and, as in the past, may resull in many casualties.

Naturally occurring infectious and parasitic diseascs alone may account for signidicam military
casuatties, but they pose an added threat to the soldier whose immune system has been depressed or
who displays increased susceptibiiity as a result of other battlefield stracses -- such as radiation, lack of
sleep, dehydration, {emperalure extremas, possibly toxic smokes and chemicals, and psycholugical
stresses of the high intensity battlefiehd. Knowledge of the additive or synergistic etfects of »  -~hined
stresses on military elfectiveness is minimal  Indivi* «als who survive the potentialiy lethi! o ‘s of
the modern battlefield may succumb 1o the more prinitive but equally effective threat of Gie. abla 11-2
presents examples of the impact selected diseases have had onunits,
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Table HI-2. Operational Impact of Selected Diseases

Qtsease Threat

Smaligoxr

Tuberculosis

fiyanza

Infiuenza A

Malaria

Cangue

Schistosomiasle

Luckst_a -
Scrks Typhws

LA hesiass

Hemonnsge Fever

Entaric Dinsosn

Jumamuae Unooballe

Setting

Revolutlonary War,
177517

1913

1917 - WW

1972 - Aiv Foroe Base in
Thaltand

WW I - Macedonisc
Campaign

WW i - Guadakanal

Vietnam

Vistnarr. - 1a Drang Valley

WW |l - New Caladonsa
April 1943

WW I, 1942-1945

Alrfield at Hang Kow, China,
immaediately after V-J Day
1944 Irvasdion of Leyte

W& ). Sansapor, Now Ouinea
V3t infamry Reamam

WW il - Preslan Guf Commano
Panzma - jungia warlare training
“orea, 1951-1954

Cperation Brgit Star &3

82nd Airoorme Division

Cairo Egyot

Lebanon, 1953

V.etnam

Operations! impact

Major facto: in the faliure of the Quebec Campaign
and in the grea: suttering and montakty among troops

Major causs of morbidity and mortakty in troops

More than 30% of all Armhy personnel infacted and
hilled 1 of every 100 eniisied men

Morg than 80% of Alr Force pilots incapacitsted in
1 waek, combat opserations significantty derec

80% of French ir00ps horpitalized; 160, 0 Batish
casuakies

100,000 cazualies In 8 montha -- 5 tirnes as many »3
from battie iniuries

Waell over 1,000,00C man-days lost; mere than 80,000
casugiies in spits of preventive Measures; evacua-
ilong for malara ohten equaled those ‘o’ wounds.
Casuatty rate of 60%; 2 battalions ineffective

645 casew/1,000 troope/tnnum

90,000 rgoordod cases; casualty rate pesked at
1%/day in Sapan

40 of the first 48 midiary personnal deployed developed
dengue fever within 10 days

1700 cases; sttack rates fof engingers exposed 1o
water while constructing bridges « 71.62%

~837 Jisvase casuaites among 6,000 rnan In 53 days

Allacker? 5% of troops urng 3 peak munths
VAxrg ot 2n JO0 casee since 195

2,200 cases with 5% (ataktas: spucicl Army hospital
estalishad for reatmant

Charrhea in ovet 20% of & 500-man (orungent

50% of Tagk (T ¢'2a 20% had d.arrhes d.21vg Y st menih
of deployment

-200 casenyner
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Inlectious gisease causes a huge loss of manpower outside the combat zone as wetl. in 1968, nearly
two mifion man-days were lost in the CONUS and non-combat oversaas araas. Mobilization of forces
carnes anincreased threat to unseasoned recruits of contracting debiltaling diseases Such as respiratory
infectrions, hepatiis, and viral meningiis, wilh a concomitant decrease in readiness. These diseases have
no geographic boundaries but occur in specific environments where troops are housed in close
conditions. They place a heavy burden on medicat support facilities, as high percentages of infecied
personnel require prolonged hospitalization.

........--.

wen.

Acule respiralory disease (ARD) such as epidemics of adenovirus respiratory inlections in Army base
camps and training posts causaed 65,000 hospital admissions in the 1868- 1969 raspiratory disease
season in the United States. Moreovar, di ring the 1860s, nearly 50 parcent of basic irainees on Northern
posts requized hespitalization for acute resy iratory disease dunng the 8 weeks of basic training. This
represented hospitalization rates of 6-8/10J0 men‘week and caused substantial difficulty in terms of
disrupted training schedules and ovenaxed medical resources. The developmem of effective adenovirus
(types 4. 7, 21) vaccines by the Ammy has vittually eiminated ARD as a miltary problem.

. Cmlbe

Miltary racruits in basic training had a tenfold higher than normai risk of contracting maningococcal
disease (meningdis). Of the 200-300 cases a year throughout the 1960s, 7-10 percent died, and the
remainder were huspitahized for 3-6 weeks. Great as these cosis were in lives and gollars, more crtical to
miitary posture was the inferruption of training by forced closing of training centers in order to control
meningris oulbreaks. A polyvalent vaccine developed by the Army has eliminated ali but group B
meningiis as a miitary threat.

A b ag

The incidence of sexually transmitied diseases (STOs) is highest among young adults between the
ages of 18 and 30 years, the bulk of the military population. These diseases (e.9., gonarrhea, syphilis)
have presented deploymem and susiainment probiems throughout hisiory. As recenity as the Vieinam
war, more than 10 parcent of Amy personnel ware ireated for STDs annually. In high risk areas of the
world, the infection rates have recently excaeded 100 percent (with repeat cases). The growing
incidence of antibiolic-resistant sirains of these diseases increases their threat to the operational
readingss of the Army.

An STD with even more serious implications for the Army results from infoction with the Human
‘mmunodeticiency Virus (HIV): the late disease stage of this infection is known as Acquired Immune
Deticiency Syndrome (AIDS). The scope of the problem is shewn in Figure il-2. Scregening recruits for the
HIV intection reduces but does not eliminate the problem. Anzual repeat screenings of active duly
personnel indicate 600 new casas of HIV infections in previoutily haalthy soldiers. The Army Science
Board's study of the AIDS problem estimated the total cost uf ts disease at $250 K per individual (0.9.,
medwal care, benelns {raimng of raplacemants). Fiqura |1-2d thows two possible growth paths for the
annual HIV costs to the Army. The lower estimation is based oh no increase in the rate of infection. whilg
the higher estimation is based on an incidence ircrease of 20 percent per year. Hidden health care costs
also include dependent care. Of the first 1,609 HIV-positive, aclive duly Army members, 40 percent were
mar.aed, the rate of infection of their children approached 25 percent.

The Artny Medical Department does not yet have in its inventory the necessary countermeasures to
provide adequate protection against many disease threats. Speciticall,, prophylactic countermeasures
aganst malana, dengue, dysenteiy and most other miilanly significant giseases are either non-existent or
sergyely delizient These disease threats and the worldwide distribution of diseases are more clearly
detined in Annex B

The proven histofical deieternous impact of natyrally occurnng disease and the existence of diseases
1IN continjency areas as established by the inteligence community make d imperative that mintary torces
have e'fective vaccines and drugs readily available to counter the threat of infechous and parasiic
disudse. Preservalion of avaiiavie manpower 1s absoluleiy essential 1o a rapidly depioy ed force with a ivng
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legistical tail and minimal medical support. Development, production, and strategic stockpiiing of thasa
countermeasures are criical to assure U.S. forces ot the readiness to rapidly mobilize, deploy, and
pertorm their missions in any geographic region. Disease threat must be considered par of the egquation
on the integrated battigtield; man is the vuinerable component.
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HV ADVERSELY IMPACTS THE COMPLETE SPECTRUM OF
MILITARY ACTIVITIES
GRNEBAL CONSIOERATIONS PEACETIME WARFIGHTING CONSIDERATIONS
WORLDWIDE DISTRBUTION | STATIONED FORWARD FIELD BLOOD SUPPLY |
(DEPLOYMENT) N ENDEMIC
AREAS A
HIV IS A SEXUALLY MOBRIZATION
TRANSMITED DISEASE
HIV CONTAMINATES BLOCD MEDICAL SUPPORT
MILITARY (BUDOY CARE)
CIVILAN
DEPLOYMENT TO HIGH HEALTH THREAT TO FORCE
INCIDENCE AREAS PERFORMANCE DECREMENTS
UNIT MORALE AND COHESION
INTERACTION OF LOCAL
POPULATION CAN ADVERSELY
MMPACT SUCCESS
DESTARKIZATION OF HEALTH CARE COSTS
GOVERNMENTS @

FUTURE IMPACT OF aiuS ON MILITARY-AGED MANPOWER POOL (18-28)

AIDS OYB STAGE €}
HEY/CASES IDIALCASES HY INFECTION

1980 r-]
1983 3,500 3,500 35.000 - 87,50¢C
1985 11,500 15,000 150,000 - 375,000
1988 15,000 30,000 300.000 - 750,000
1987 20,000 50,000 §00,000-1.26M
19389 33.000 83.000 830,000-2.08 M
1992 50-60,000 160-180,000 (CDC) 1.6M-4M

65-90,000 200-240,000 (GAO) 2M-6M

(D)

Figure 11-2. The Scope of the AIDS Problem
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Figure 11-2. Tha Scope of the AIDS Problem (continued)
Teaini 1 Nonbatle Inj

While soldiers are taced with a wide varety of battle injuries and diseases, also important are the
nonbattle injuries that troops succumb 10 in both the tralning and combat scenarios. The occupational
environment of the fighuing man is olien markedty ditferent trom that of civihan life. The histor:zal hazards
linked to battle injury -- the missiles, flame, and projectiles of the gnemy -- are only some of the unique
threals of injury faced by miktary personnel. Chimate and terrain also pose significant threals to heakh and
operational capabildy: desen heal, arctic cold. and high altitude hiave atways caused signilicant casuatties
V/eapons systems based on new technologies and materials expose men o hazards of toxic tumes,
carcinogens, and electromagnelic radiation from their own weapons Syslems.




The capabilities and imiations of the human operalor are cnlical considarations in the design and
function of modem weapons systems. Human sensory, perceptual, and cogndive abiltias are major
components of systems lor command, control, pattem recognition, decision making, and iformation
processing. Failure 10 1ake into acoount the limitations of human performance during systems design can
lead to increased injuries duning operation. Biomedical disciplinas such as sensory physiology, nutrtion,
and the psychophysiology of siress have made significant contributions to raximizing safety of operation
and human performance. .

With fts onentation 10 the interactions among the physiolagicai, emotional, and béhavioral aspects of
human effectiveness, psychiatric research provides a base of knowledge applicable to many problems of
health, safety, and human performance in military operations, systems and populations. Dep-ivation of
sle2p and severe stress and psychiatric disorders resulting from irtensive combat present severe heshh
and pefformance chalienges to the fighting soldier. For exampile, neuropsychiatric iliness has historically
been a major source of manpower 108s and related costs 10 the maitary sarvices. Dunng World War | (WW i),
over 97,000 men were admiited to hospitals; in WW {I, there were rrore than 1,000,000 hospial
admissions for nauropsychiatric re2.ans.

For most of tha hazards described, totally eflective treatment does nol yet exist. The present and
near tuiure work is aimed mainty at describing effects and determining human tolerance so as to set safety
limits ana prevent injuries and performance decrements. Not onty are affacts and responses delined in
biolsgical terms, but any adverse changes in multary job performance - €.g.. in hot climates -- should be
Quantiied for the use of dperational plannars and military staff officers who estimale strategic and tactical
deployment of units.

Preparing for war roquires that soldiers train and work in environments that they are lkely to
encountor under actual combat corditions. Phyeical training arnoses soldiers to musayloskeletal injuries:
waining and fighting in radical environments expose soldiers 10 numerous opportundies to fall prey to
injunigs from cold, heal, altitude and other extremes. Throughou! the hictory of smodem warlare, threats
from the sokdiers environment, specifically dimatic extremes and tradgiional non-battie injuries, have often
been the leading causes of death and monality. Alihough therg ars niany potential nonbattle threats, a
brief d'scussion of several of the more parvasive nonbattle haxards will illustrale just how senously these
hazards can impact readiness and soldier eifectiveness.

Qoid. Non-treezing cold injury (trenchioot”) has long been a conseguence of military operations in a
cold, wet environment. The term “trenchfoot” was coined in WW | where hundreds ot ihousands of troops
were affected dus 10 long penods of rench warfare. In WW 1l there were over 90,000 cases of
“trenchioot” in U.S. soldiers and approximately 1 percent of the cold injuries repornted in Korea we:e of the
cold-wet type. Cold injury was ane of the most frequent cautes of hospral agmission in winter iighting in
WW Il. Occasionally, as in the Aleutian Campaign, casuallies caused by cold injury were equivalent
numerically to the wounded in action. Coid injury was aimost totally confined to front line soksiers and, in a
cold and wet environment, it increased in proportion 1o the demands of combat. Unlike miror missiie
wounds, which healed rapidiy, cold injury 0! even a moderate degree randered well-trained and
experienced soldiers uniit for further duty for fong periods of time, some even permanently. Cold injury
has long been recorded as a senous problem in winter fighling, even in temperate zones, since the time
of Xenophan. Its depredations ware regpored dunng the Amercan Reveiutionary War. its incidance and
influencing factors were des . ibed in the Napoleonic War; and 1 played a signiicant role in the Cnmean
War. Most recently in the Falkland Istands conilict, “trenchioot” exacted a siyniticant 1oli on both sides.
The Brish had 220 cases requinng evacuation irom the field. On the Argentine side. 275 Iroops viere
hospralized and most required some degree ol amputation. While we have made monumental progress
in combat technolugy between WW | and the time of the {~alkiands cnsis, the incidence of soldier
debillation trom cokd injury remains a problem. Modem medical research is focusing on develaprnant of
anhipersgirants 1o keep 'ootwear dry, recondnioning techniques to imgrove penpheral blood fiow and
other enhanced treatment procadures for ¢old injuries 3long with procedures ta predict individual
susceplibility to cold inpry.
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Heal. Hot, humid climates pose a special danger 1o troops. Injunes to soldiers, ranging from heat
stress {0 haat stroke, can occur when operating in ungle or desernt conditions. Even in a temperate
theater such as Europe, heat casuallies may abound. During Wh 11 (1942-5) there werg 35,398
admissions to hospitals and Quarters for heal effects, with 238 deaths. The Vietnam conflict also provided
much evidence that poorly-hydrated, unacclimaled soldiers frequently capiu'ated to heat injury where
well-hydrated, well-conditioned soldiers lared much better. The most serious danger associated with heat
injury is the rapid rise of corg body temperature accompanied by cessation of sweating (heat siroke)
Soldiers that exparignce varying degrees of heat injury may exhibit listiessness, disorientation, headache,
nausea and a gencral feeling of malaise. Prolonged patrols and/or field oparations conducted in hot
environments resuit in an increase in fluid 10ss through perspiration and respiration. Fluid intake is
necessary to ward off the adverse etfects of dehydration. Forced hydration permas ii.& S2dy to continue
work and minimizes fluid deficit and electrolyte imbalance. The importance of forced hydralion was proven
in Vietnam, where troops observed water giscipling and drank fluigs frequentty in order 1o prevent
dehydration. A heat-injured soldier is a less etfective combatant, and in must cases is @ combat i¢ss, at
least ternporarity. In many situations whare a soidier has experianced a prior bout with heat injury, he is
more hkely 10 develop the same debilitating symptoms more quickly if subjected to a subsequent extreme
heat exposure. For this reason, the Ammy has stressed acclimatizalion and physical condtioning in its
jungie and desert oparations training in hopes of reducing the incidence nt heat injury in tronps. Heat
injury can be prevented in many instances, or at ‘east controlled within acceptable imis for miltary
situations, by the application of known preventive measures. Future research will provide the commander
in the fieid tools to: befter adapt troops 10 physical work in heat; provide adequate nutriion and water
allowances; and avoid over-fatigue and heat stress.

Alituda. Exposure of soidiers to high terrestrial elevations irequently results in reduced military
periormance as well as medical disabildias which are incompatible with tha successiul completion of
millary operations. Allilude sickness renders soldiers physically and mentalty incapable of pefforming wital
millary tasks. Afttude exposure may cause verigo, mental disorientation and unconsciousness in
addition to lite-threatening pulmonary and cerebral edema. Sowiigrs operating in a high aftitude environ-
ment must be condrioned 1o meet the mental and physical demands of their operalional environment.
High aftdude opcrations call for excellent physical conditioning, increased caloric (carbohyarale) require-
ments and adequate acclimatization 10 combat hypoxia and fatigue. Future research will focus on
treatment and prevention of Acute Mountain Sickiess, and pulmonary and cerebral edema.

Musculoskeleial Training Injury. Musculoskeletal injunes incurred as a result of training, during both
intiai entry training and und training, are a leading cause of morbidity in the peacetime Army. Most of these
injunies are of the overuse lype: e g.. stress lractures, Achilies tendonitis, and muscie strains. Atthough
the rate of sick call visits is approximately the same for injuries and dinesses, the rate of limited duty (LD) is
subslantiaii, higher. During intial entry training at F{. Jackson in 198 and FI Benning in 1997, over 5
times as mariy days of LO resulied fiom trairing-related injuries (40-99 days LD/100 trainees/month for
iniuries vs. 8- 18 days LD/100 trainees/imonth for iliness). Among infantry soldiers in unit training at F1
Drum, the LD rates for imury were 10 tirnes higher than for iliness (112/100/month vs. 11/100/month).
Additionally, Patient Data System summanes from 1981 indicate that musculoskeletal injuries result in
approximately twice the nurroer of hospial days per case than infact.ous disease. Predisposing of risk
factors tor traiming inpunes inClud?: 1) higher amounts of runming mileage, 2) low levels of physical litness,
3) high levels of body 1at. and 4) highly archad teet. The fact that many of these risk factors are prevert.
at ¢ or modiliable, coupled with the increasing awareness that the tradd.onal wisdom (e g . 11at feel lead to
increased nsk of inury, more rurning mileage 1s better) upon which most of our physical training and
27 E5510N SCIESNINg Pronams have bren based may be suspect. sugj2s!s that increased 1250a1Ch into
preventive strategies can signihicantly enhance readingss and reduce training ard health care cosls

Eledlroragnetc Enarayiiagjorziog Badialon. Although many of the hazards respans.bie for non-
battle snjunes are considered pan of the environinent (e g lemperature, humidity, alttede). there are
other sysiems-generated hazards that are ikewise responsible for precipdating nonhattle tnjunes Among
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the most common systems-genarated hazards are those associaled with the operation of laser and
microwave weapons and adjunct devices. Modem technology has provided weapons systems capable of
deslroying targets at longer ranges, whilé at the same tima creating a whote new series of potential heaith
hazards 1o soidiers and systems cperators. Radar systems and microwave generators produce large
magnetic tields which may prove hammful o those exposed 10 the electromagnetic energy (EME) tor
proionged periods of time. The hazards associated with EME are charactenzed as thermal and athermnal,
and in laboratory ammals cause distinct injunies, tha seventy of which depends upon several exposure
parametars (8.g. power lavel, exposure time, pulsad vs. continuous wave exposure). Thermal eftects of
EME can cause localized heating 10 exposed body part(s). Whole body exposure ¢an result in elevated
body temperatures which can cause gross changes in celular function and morpnology and in some
casaes, may result in total cell and tissue destruction. Key organ systems normally function within a well-
defined. rathar narrow temperature range. When subiected to abhormatly hugh tamperaltures, or even
temparatiras just outside their normal range, these organ systerns display histological and physiological
changes that are olten accompanied by functional impairment.

Athermal gftects operate to creata sublle funttinnal and physiological changes in major organ
systems. Nol uncommon are behavioral changes, forgetfuiness, and inabilty 10 concentrate toliowing
peak powar, pulsed EME exposure. Qther organ systems (6.9. CNS, circulatory system, eye, and ear)
exhibit a wide variety of different anomalies when subjected to EME. So.diers and leaders must be
cognizam of the tremendous hazard presented by microwaves, electromagnetic puise and panicle beam
systems.

Laser woapons and systems are also widely present in the modem ; rmy. Since tho earty 1970s laser
adjunct devices in the form ot range findars and dasignators have beer used by troops in fraining and in
combat. in some instances, the users have suflered injunes from improper use of the devices or because
they were uninformed as to the hazards of lagser energy. Many medical expens agree that ihe eye is
probably the most imponam sensof on the batlefield. The rapidly changing modem fiud battietie!d wilt
require soldiers 10 utilize their visual sensa 10 its maximum extent possible. “Saeing” the battle and
possessing the abildy 10 rapidly react 10 and anticipate enemy action will determine who most ofien wiris 2
skirmish. The organ systems most sariously atfected by laser energy is the eye. Depending upon the
wavealength and power lavel of the laser source, intrabeam viewing of centain lasers can cause injuries
ranging from temporary flash blindness 1o permanen i0sg of vision. Laboralory studies have shown that
even low anergy axposure from a pulsed laser can cause refinal bums and in some situations complete
photocoagulation. White less dahilitating physiologicaily, flash blindness from continuous wave laser
sources can adversely atfect a sok.'er's ability fo track a target. However, the threat in modemn wartare
clearty points to use of lasars as “soft kill" weapons as well as adjunct optical augmenialion davices. The
prevalence of lasers on the modam battiefiekd will expose the contemporary soidier 1o 1 noval threal that
can permanantly blind those who are ignorant of the hazard and fight unprotected.

Heath Hazard« of Combat Sysiems Soldiers are faced with addnional systems-generated hazards in
the form of vibration, biast and toxicoicgical threats. Modem weapons platlomrms possess unprecedentad
tirepower and range capabilty. One of the detrimental irage-offs of weapon sophistication is the increased
potential to physica'v harm soldiers and operators of such systems. A soldiers abiity o hear on the
batligtield can be svere'y restncted whan suflering from a blast-rglaled permanert or temporary audiory

threshold shift. Like vise, blast effects can be non-auditory and have adverse affects on the function of air-

containing organs, suLh as the lung and gastrointestinal tract; they can cause debilitating somatic and
momphoiog<al changes in organ siructure ard integrity.

In 3 similar vein, weapons systems produce explosions and burning, ofien giving off toxic fumas and
gases that can be exiremely hazardous to sokdiers. The 1Ww0xiC Dy-products of thete w2apons systems
pose a chronic health hazard 1o combatants and 10 Crews Serving complex weapons svstems
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and occLpant comfont and survivability. Soldiers encounter vibration ard impact hazards from cperating
and ncing in militasy vehicles. Much consideration should be given to anihropometry, ergonomics and
survivability when designing miltary equipment, it order to minimize systems-based nonbattle injuries.

Battla Injury

The efiects of enemy weapons are the second most common cause of hospitalization, the most
common cause of incapachation (next to disease), and the first cause of death in war. Reduction of
mortality (i.e., death) and morbidity (i.e., degree of sickness and injury in populations or individuals) from
injuries received in battla is the greatest chalienge 10 the military health care delivary system during
combat; contemporary weapons on tha battiefigld pose an added threat to the solder (i.e., see preceding
paragraphs on nonbatile injury addressing the hazards of electromagnetic energy). The objectives are 1o
treat the less severely injured and retum them o duty as rapidly as possible and to provide those who are
more severely wounded with the highest possible quality of ife.

The ettectiveness of combat casualty care, and confidence in it, has a direCt impact on how weli the
combat force pariorms on the battiafield. The ability of the medical system to rapidly retum casuatties (o
duty through expeditious fiek treatment and definitive medical care is essential to maintenance of an
adequate flow of trained and experienced replacements on the battlefield. Tabla !I-3 presents statislics
on injury rates and hospital days that demonstrate the effects of combat casualtias in WW Il and Vietnam.

Tabie 11-3. Impact of Battie Inunes

wwi
LS. Amy 20, Pactic (42:43) Yigtnam (65-68)

Total battle casualies 35,021 85.380
Rate/1000 mensyear 31 85
Hospital days/case 129 €5
Retumed to duty 77 % 84 %
Died of wounds in hospital 4% 2%

ecls. Shochk (hypovolemia), secondary 10 excecsive
bleeding, ls the most common cause of death in sevarely injured soldiers. One .1 tha most critical areas of
treatmont lor combat casualties at a'l levels of military medical care deals with blood and blood products,
i.8., for the replacement of blood tollowing a hemomrhage. In Vietnam the problam of screening and
mainiaining sufticie quantities of blood 1o meet sporadically heavy demands was complicated by the
short shell Ifte of stored blood. About 50 percent of the blood sent to Vietnam was lost through
outdating. The burden on the medical logistics systam of maintaining adequate supplies of biood was,
and remains, immense.

Another problem in Vietnam was the extremely short stcrage time of the blcod platelets necded for
blood cloting in the combat casualty. Military person: 21 used as walking cdoners were the only sour_e of
platelets in a combat area. This walking blood bank ic ;eopardized today by the threat ol HIV transmission

1
ﬂ
Other nonbattie hazards are also present. Modem vehicles and aircraft are capable of operating in a '
number of ditterent operational environments. Deésignad primarity for combai and combat suppon roles,
these vehicles and aircratt are made rugged and often times little design consideraticn is given 10 operator
2-17 i




In the absence of biood, plasma volume expanders have been used 10 restora and maintain blood
volume so that circulation 1o vital organs can be mairtained. in the past, human serum aibumin was the
colloid agent of choice, but was expansive and bulky; however, without oxygen-carrying capacily, ptasma
of volume expanders 2re no substitutes for whole blood.

History has shown that the survival and return to health of the combat casuatty depends directly upon
the degree 10 which the heahh of damaged cells can be preserved and restored. If sulficient oxygen is not
provided to celis to maintain metabolic tunction, imevarsible damage rapidly sets in  This is more sericus
for some organ systems than others. The most critical are the central narvous system, which has no
regenefative capacity, and the renal system (i.e., kidnays), which must be functional to remove the waste
products that turther complicate recovery.

There are no Maans for directly treating the defects in cell function caused by hattie trauma. The best
solution is to prevent tha occurrence of iraversibla damage through afteclive resuscitative and
stabilizatior methods. Maintenance of adaquate oxygenation and tissue pertusion is the key to geod
prognosis. Blood substitutes and lightweight ventitators for use far forward and during the evacuation
process are essential, as is drug interveniion {0 prevent or amast the destructive impact of metabolic
defects.

Bums. Before WW 11, Iittle attention was paid {0 the bumns incurred in battle. Ever-increasing
mechanization, modem munitions, and rclear and directed energy weapons hava increased the
likelihood of bum injuries. Bum treatment requires a huge invesiment of professional resources in terms
of physicians, nurses, and laboratory personnel. A sericusly bumad patient requiras savarali months'
hospitalization and then months or years of reconstruction {or functional or cosmetic purposes. in 1970,
there were 185 such patients evacu2tes irom Vietnam, and 200 more from the rest of the forces.

Maxillnfanial iniry In the past. iniuries {0 the maxilofacial area have occurred in 15 parcent of alf battia
casuatties. Facial appearance and normal functicn constitule major components of the personal identity of
an indivigual. This identiy is altered when injuries produce facial disligurement and loss of speech, sight,
smell, or the ability to eat. The resulting psychological debiltation may be refractory to normal modes of
adjustment ang require prolonged psychialric care.

Yyound Healing. The pmcess of wound healing in the soldier is not the same as in the highway
accident victim or other civilian counterpan. Missiles and misgiie fragments cany dint and debris into the
tissues and cause varying degreas of tissue damaga. In the process of evacuation, the wound may be
exposed to furthar comamination. Thus greater emphasis must be placed on debridement. As a result of
the greater risk of infection, thase wounds have 10 be left opan initiaily.

To lilustrate the magnitude of the resulting 0ss of manpowaer, consider that approximately ong-half of
all combat casualties have had multipla supercial missile wounds not afiecting vatai structures. Because
of the danger of infection. these wounds have had to be feft oper: inttially, and could not be closed safely
until they were determined to be uninfected at the end ot 5 days. At the paak Vietnam war rate of about
500 men wounded per week, 250 men spent S extra days each in the hospdal, for a total of 1,250 m.an-
days par week or a loss of 65,000 man-days in a year -- the equivalant of 34 infaniry divisions.

Begarative Surgery and Transp!ariation. Another major problem of Vietnam comiat casualties was

the destruction and loss ¢f budy components -- celis, tissues, vital organs. or e¢nlire limbs. Thesa combat
¢ .ualties presented a greatl challenge 10 tne military surgeon who perormed reparative and
reconstryctive surgery. The cost of therr acule and fong-term care was enormous.

In some instances loss of suppontive structures cou'd be corrected by use of prostheiic matenals. For

other injyries, the ideal teplazement was ireeze-dried preserved human tissues such as bone, cantilage,
fascia, tendon, and dura. However, some lissues couie De repiaced only with living tissue gratis.
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Vietnam pointed the way for the fieid of preservation and transplaniation of those tssues and omans,
which would have prime imponance in the treatment of combat casualties. A lesson learned was that
stockpiles of human tissue grafts must be developed to meet the needs of future combat medicat care.

Neryous Systery Injury. Head injuries, spinal cord injuries, and peripheral nerve injuries have been
very commen sequelae to combat exposure; 40-60 percent of soldiers with head wounds died in the
hospral. In addinion, approximately 50 parcent of those surviving penetrating head injury developed
epiiepsy that was Service connected. Spinal cord injuries that cause paraplegia or quadriplegia have a
direct cost to govemnment (VA hospitalization plus compansation) over the course of the vetarans' lives.
The Army had about 1500 paraplegics and quadriplegics in Vietnam.

. The capabilities o1 many Third World
countries and terrorist groups to produce biological and chemical agents pose a potentially serioys threat
to the United States. For example, in 1983, a Belgian company was alleged 10 have exported 500 tons of
thiodiglycol to Iraq. This chemical, when combined with hydrochloric acid, produces mustard in excellent
yield. Clearty, the symhesis of sulfur mustard Is within the capabitity of any Third Wortd couniry. Howover,
this threat is not restrict2d to commoniy known agents. Novel agents may be developed by potential
arversaries. The abilty to prevent BW and CW casuatiias ihrough etfective prophyiaxes is essential to
maintaining iritiative and momanium in combat.

American losses due to CW agents in WW | represented 2.5 percent of “died in wounds™ and “killed

in action.” ln 1218, however, 30 peicent of the "wounded in action” were caused by CW agents. Table
il-4 repons the number of losses Dy country for the duration of the war.

Table l14. Losses From CW Agents During WW |

Country Poisoned Read
Germany 200,000 9,000
France 190,000 8,000
Great Britain 189,000 8.10C
Austro-Hungarian Empire 100,009 3.000
ftaly 60,000 4,600
Belgium and Portugal 10.000 1,000
Russia 475,000 5¢,000
USA 73,000 1,500

TOTAL 1,297,000 91,200

In extending Table 1l-4 to include hospitalization, the figures for U.S. troop :me lost in the hospitai
during reatment for gas poisoning in WW | amount 1o 2,947,199 days. or 16 8 percent o! all time lost in
hogpitatls trom batlle injuries. The average amount of time lost for each patient admitted for gas poisoning
was 42 days. Of the gassed patients whose injury did not prove fatal ~34,000, or ~47.2 percent were on
sick repoit for less than 23 days, the average hime lost for this ¢lass of cases teing ~13.5 days.

idistoncal exampies of the yse of BW and CW agents in warfare include: the Germans' inoculation of
hiorses {with glanders) and catlie (with anthrax) for shpment to the Allies during WW L. the death o! 700
victims, according to the international Sciertific Commission, as a result of Japarese attempts to use
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biological agents in 1940.1944: the use of toxic matenal in the Yemen Civ.. War in 1967; the use of
chiorine in 1915 and mustard gas in 1917 by the Germans against the Allies in WW |; the deveiopment of
the synthetic chemical poisons duning WW II; and most recently, the employment of chemical muniticns in
Alghanistan and Laos in 1982, and by Iraq in 1986 10 as late as 1988.

Medical Field Equipmem. Medical diagnostic and e suppont equipment has been a vital pant of the
total care system for treating the combat casualty. Military operational concepts involving the wide
dispersion of highly mobile tactical and support units dictate that the medical diagnostic and treatment
capabilities be mobile, compact, rugged, and raliable.

The greater part of the medical hardware that supports civillan heatth servicas is too bulky or too
delicate to transport to the field. The problem has been enhanced by the continuing nued for more
sophisticated equipment to provide improved patient care ar.d complement the skills of physicians trained
in modem facilities.

RETUSRN ON INVESTMENT iIN MEDICAL R&D

Army medical R&D materisl ard informational products have produced actual ccst savings and the
potentiaitor cost savings as well as an increase in missinn effectiveness. Potential cost savings may be
realized through the projected availability of future medicai products. Table il-5 presents a few selected
examples ¢t the operational benefits and cost savings realized as a result of the accomplishments of
medica! R&D.

Table I1i-5. Selected Exampies of Operational Benefits and Estimated Cost Savings
ot Medical Accomplishments

Accompishmeants Qoerangna' Benefin Esimated Cost Savings
DISE*SE
Malana prophylaxig Sustaing operations In Many areas of  $85.5 M betwaen 10668-1069 (hen dollars),
the world (Mobikzation and deploymaent costs for
replacement yoope wauid have been
substangally more)
Development of Mafioquing Chioroquune-resuatant malaria can be $20 Myoar In dwect madical costs
treaded
Adenoviryg vaccing -- comhined use RAeduces Talnng/mobrization deigys  $7.5 M between 1570-1971 (then dollars) in
of oral entenc coated 8denovirus types 4  through reduction of recyckng of hospi>al costs aione
& 7 vacones fteduced ARD maa by 5% recrus in basc
and adenvwus ARD rates by 95%;

Licensad by FDA, these vaccines have
beon aftactvely used on LU S taining
posts since 19/1

£ 4aniNGOCOOCUS Vacsw — reduced Basic raining conducted $7 Mysar (not included ve Manpuwer and

incidency of MINiNgms in ywung any Yme reiated cost savin)s)

environments by more han g5%

Acproval o! Dorycychng o goat Jungw taining in Pana na unintes- $12 Mygar in terms of coerabons in Panamy,

fepiospross and saub typhus rup‘ed and safer, Troops daployed 1o $60 Myear in endemic scrub typhus asoas
e Paanc Basin can be protecied

Dovelopad and implomentsg AIDS Elminated acoeision into Army of $33 Myeadr in Army health costs saved

sTeen:ng intected roctuits ~$190 Krecuit, $152 Miyear saved by ‘o

scr@gmng out 800 A.DS intoc'ad meruits fyear
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Tabla II-5. Selected Examples of Cperational Benefits and Estimated Cast Savings

of Medical Accomplishments (continued).

Accamaizhments

Terst of arenavirus ~aoonNg N
Argenting

Testng t 15t gen broad spectum
antviral drug

Alphavirus vaoane

Q-tgver vaccine

Gla ucoma research (emnephnne
theracy)

Prysological optics advances

Hoalth hazard assassmonts
coNQUCDY fov &l ~ew Army systenms

Hazard protecton

Pertormarce oftectveness

improved treatment of neuro-
psychatre inuines

Advancos n vascuiy swgay and
now MaEm™'s for vasoular grafts

improved protecton hrom balkshc

fragments and drocted enorgy (B-1.PS)

Mantenance ¢t a stong laboratory
diagnoshe base

Qonarapooal Beoonty
DISEASE (roniinued)

Suocassiul 8t can potentially remove
another group of viruses as dffensive
threat

Abifty 10 Yeat ai least 2 highty fatal vical
digeases oocumng in areas of U.S. inarest

Removed an enbre group of viruses
as an oftensive Nreat

Removed a highty etfective weapon from
aaversary's arsend

NONBATTLE INJURIES

Army piots returnod 1o cockpit

Roduction n Army hekcopier crashes and
OTeNTON'S ¥vas los(

Reducton n saider and oparatar infuries
resuttng from tmpact, vibration, 10IC gases
and ragAdoN harards: sate fisicirq of
MOy pe ANd 6MAYING Syslems

Formuigtion and davelopment of new
$0idiar PrOWCEVE AQUIPMENT; SOl Cer
productvity enhanced, incidenas of injury
fram extyemne cimates, mechanical foroes
and bxic threats

increasod physical wark capaaty ;
enhanced physal anng atfcency and
18GUNed TANNG INUNes . IMpProvud system
design th-1:gh ergonomic consideratons
in new systoms

Sustained human effectivengss; reduced
avacuation

BATTLE INJURIES
Fowor amputabons
Roducoon of balirstc kagment and laser-
1013t0d 1NjU1aS | r6UORd eVACUAtIN

Prevynts Uveat and tocnnological surpnse

Espmated CoslSav0gs

$8 Wyear in depioyed yoops

$5 Myear in 0ops depioyed in Andemic
areas

$22 M¥year in F0o0ps deployed in endeTic
oas

$92 Mysar int roops @xposed o the
wuapon

$72 Min Taining costs Bwough 1974 (Lhen
dolirs)

$10G M br-twoan -1968-1971
L hen adatlars)

$40 Myr

$70 Myt

£100 Myr

$70 Myr (1970, hen doliass)

in 1970, $162 Min hletme VA costs saved
(then dollars)

$20 MWyt
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The primary purposes of miitary medica: resenrch: and developmer.: are the preservation of lite and
heatth and tr.» maintenance of {c-ces in the figld. However, thera is probably no other DoD prograny ike
medical R&D, whose research re sults are so applicable to the civilian community, both domestic and
international. Advances in anti-malanal drugs, vaccines for a do2en diseases, blood and tissues
substitutes, and the treatment of trauma are all of direct anJ present benefit to people everywhere. For
example, DoD medical research teams in Egypt, Ethiopia. Taiwan, indonesia, Thailand, Malaysia, ang
Vietnam have worked directly on civilian health problems that are not only threats 1o the future deplovment
of Amencan troops, but also present scourgos to the native populations.

Riscase

Vaccines such as those developed by the USAMRDC to reduce training and mobilization delays
caused by epicemic cutbreaks of infectious diseases are ¢ssential to building and maintaining operational
readiness. These vaccines have reduced the incidence of acute respiralory diseases and meningitis in
training environmenis by more than 95 percent. Figure 11-3 graphically gemonstrates the signifizant
savings that have accrued not only in lives saved but in health care cosls avoided. Furthermore, the
davelopment of vaccines and drugs effective against such militarity significant diseases as hepatitis,

shigellosis, and saimonellocis (diarrhea and dysentery) will maximize the operational capabilily of deployed
troops.

MENINGOCOCCAL DISEASE
ACTIVE DUTY ARMY 1964 - 1980

500 v 75
450
400 4 60

e VACCINE AVAIL/-BLE

350
€ 300 $a
< 250 =
© 200 Jr 0 g
150

DEATHS

r & PP S SR 1 " &
* * i ey - v

F. 65 65 87 68 62 70 71 7273 74 75 76 77 76 79 80
YEAR

Figure 1i-3. Benelit ol Meningococcus Vaccing

Perhaps no other research on a current medical threat olfers the potentia! for dollar savings paycH as
that o the AIDS epidemic. Contrasted to the annual requirement tor AIDS R&D of approximat-ly $40
milion per year over ten years, the potential return on investment of $15C million each yeat in perpetuity is
signiicant. Already the Army is henefiting Irom the highly accurate screening assay procedures
developud by the USAMADC at arate ot appmximately 544 milion per year from preaccess.on
¢hminations aione.
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Nonbattle laiury

The return on investment in Medical R&D in support of reducing nonbattle injuries can ha measured
in poth concrete and abstract terms. While there are numerous examples ot reduced injury and lives
saved because of R&D accompiishments, there are also examples of enhanzed soldier task perfcrmance,
impreved man-machine inteface and an overall added dimension of safety for soldiers and systems
operators.

. Research psychiatry has
been increasingly coordinated within the sarvices and considerable progress has teen made in reducing
such costs to the military. With an improved theory and knowledge of combal psychiatry, soldiers with
combal fatigue can now be treated as close 10 the combat situation as possible. This one strategy has
reduced psychialric evacualions from a level of aksut 23 percent of all medical evacuations diring WW {1 to
less than S percent in Vietnam. Rasearch on the causes of psychialric breakdown has led 1o major
changes in how we train and man our units to improve unit cohesion and stress resistance (the Uni
Manning System) and how we manage combat psychiatric casualties 1o minimize long-tenm disability and
hasten retum-to-duty (Combat Stress Control Unis as part of Medical Force 2000).

Exergise Physiolcqy. Research in exarcise physiclogy has comributad to enhancing the basic
heafth, appearance, and performance capaciy of the so'dier through better selection, standards and
training. The overall soldier litness in today’s Army is markediy :mproved as a direct result of research-
derived physical screening tests for fitness and body composition, as well as balanced and efficient
physical training programs which include ali needed asnects of fitness. Optimum mixes of strength and
aerobic training havy led to rapid improvements in miltary task performance, such as lbaded road marching
and repelitive lifling. Health has been improved through the development of cardiovascular screening
methods for the older Army population. Exercise physiology studies of the physical demands o1 Army
orcupatiang can tead to better matches between individual capacity and occupational demands.

Miltary Ergonomics. Research in military ergonomics has provided payoffs in ¢etermining the degree
and nature of physiological tolarance limits for soidiers at work under the environmental and terrestriat
extremes of military operations. This program identifies strategies and evaluates techniques for extending
these limits by train‘ng, acclimatization, conditioning, or use of materiel aids such as clothing, dr.gs. and
nutrients. information on the mechanisms and effects of dehydration and rehydraticn has been provided
10 doctrinal and materiel gevelopers. Recently, research has idemiied the importance of adequate sleep
to proper hody temperature regulation during pnysical exertion as well as the performance enhancing
eftects of red blood cell infusion during heat exposure. Physiokgically based performance evaluations
have been conducted for chemical warfare agent pretreatment compounds and antidotes, as well as
microci:mate cooling systems and toxicological proiective clothing ensembies. This resea ch program has
l2d 1o the developoment of 2 hand-held haat strain cakculator which can forecdst sustainatle maximum work
times, work-rest cycles, and associaler water requirements 10r individua's based on user input of clothing
ensemble, physical work intensity anu ¢ . ~nmental conditions. Future work is glarned 1o extend the
capability of this predictive modaiing technulogy to cold and higi altitude environmental extremes.

Environmental Stress and Performance. Research in this area has helped to quantity the separate
and interactive ellects of environmental stress and operationat factors on military perormance. Basic
neurZ' mechanisms underying the perdormance of military tasks have been studieg 1o -:nderstand the
process of performance degradation dunng environmental and operational strece. Luusequ:nt research
tas developed intervenlions which prevent performance degradation anc 2nhance perdormance under
operatiznal and envirormental siress. Most recently, a senes of studies aemonstraled that the
administration of tyrosine, an amino acid neurotransmuller precursor, may reduce of even prevent centamn
perdormance impa:rments of bypoxia and cold in soldiers subjected 1o abrupt changes i high terresinal
elevations This sugaests that dunng warime, treatment with tyrosine may reduce the impact of 3dve:se
environmantal concil.ong and olher types of acute stress among soldiers engaged in combat and combal
sunpon activiting
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blulitary Nutrition. Nutritional support of the combat sokdier has been omphasized durirgg the recent kl
redaesign of the Army Field Feeding Sysiem  Ration. and fond dealivery systems have been designed and '
tested 10 suppori high lgvels of physical and mental penorn:ance in the soldier. Rations designed to
support unique performance crilaria in susianed opera’rins, extended surveilance missions, cold
weather operations and shorn but intense contlicts have Hean developed and tested. Nulrtion programs
dasigned to improve the cardiovascular heath ot garrison sokdiers have been evalated in a seres of
nuliitional assessment studies in CONUS Army Gamison Dinirg Facilities. These inttiatives have resulted
in a reduction of 1ot and cholasterc! consumption by soldiers 5'iueisting in Armmy Dining Facilities.

Ritecied Energy Potection. State-of-the-an laser eye orotection has been developed and i3 being
ssyed to coningency forces. The ballistic-laser prolective spectaclas (BLPS) are designed to protect
against two laser wavelengths commontly used in the training environment and against small grain, low
velocily  listic fragments. The BLPS will reduce the incidence of ballistic and laser eye trauma and will
minimize lost duty time because of ey injuries. Additionally, the BLPS provide fhe soldiar with a
psychologically superior edge in knewing that he/she is protected trom known eye hazards in the training
environmeant.

Healh Hrzard Ascessment (HHA). By conducting @ health hazard assessmen of new and emerging
Amny systems, the soldier is afforded a safe "hexd stan” prior to the figlding of any new piece of
equicment. HHAS dentity and categorize all known hazards in any new or planned system. By analyzing
the hazards, enginoers and medical researchers can arrive at suitable alternatives for reducing or
eliminating hazards prior to development of the prototype system. While some hazards are inherant in the
design of a syslem, the end result of the HHA process Sees the soldier operating a system that has been
“hazard-proofed™ to minimize hazards. HHAs in support of the M198 howitzer resulted in the successiul
fielding of that system. Additionaily, extensive studies have been conducted in suppornt of a wide range of
ballistic platiorms 1o ensure that blasi-related hazards are minimized during system operation. Satety m
Army systems may be a combat force multiplier.

Batile Injury

The relum on investment in combatl casualty care is much harder 1o measure in terms of readiness,
mission capability, of doliars saved than that from indectious disease research. The cost of human life is
undeniably great, but difficult to assess. Certainly benelits accrue from retuming wounded soldiers to
productive status, consider the savings in time and costs associated with training replacements for those
who are retumed 10 duty. But on pura cost and operational effectiveness bases, successful delenses
against infeciivuy disease provide a steadier retum of soldiers to duty. Perhaps the mos! important payof!
of afteclr/y coTLat casualty care is the hardest of all to measure - the positive impact or morala.

Anincrease in the casualty rate can mean either more wounded man or more survivors who reach
nedicz! care -~ in Vietnam, the latter was the case. as shown by a decrease from 27 to 17 deaths per 100
men injured as a rasult of hostile action (IRHA) froin WW 1i (1942-1945, South Paciic) to Vietnam (1965-
1968). Rapid halicopter evacuation 1o major medical facilties afier iniial surgery or stabilization offered
significant advantages over previous evacuation metho-s (athough advanced air defense systems put
the fulure of safe aeromedical evacuaiion in jeopardy).

The handling ot shock was so superior in WW Il that it is estimated to have caused a 35 percent
dechne in total mortaity as compared to WW I,

Surgical research has reduzed the monality rates in baltle. For those men admitted to hospitals tor
wounds, 4 percent died in WW |1, and 2 percent in Vietham.

The evolving natures of the combat environment and operational concepts dictate new requirernents
for ield medical care and support egquipment. The operational requirements of Airland Battle (ALB) arg
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Army 21 demand that medical units be mare mobile and saif-supporting. An example of research,
aevelopment, {2st and evaluation (RDT&E) efforts to decrease reliance on extemal logistics support is the
development of a system to produce resuscitative fluids in the battietield environmant. This system will
reguce 15-day resupply requirements for a four-division corps from 24 C-130 aiccraft loads 10 a toad carfied
by a single aircraft.

~

Figure 114 illustrates how combat casuatty care impacts the breadth and depth of the combat zone.
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Figure I1-4. The Emphasis of Cormbat Casualty Care is on the Combat Zone

IMPACT OF MEDICAL R&D ON WARFIGHTING CAPABILITY

The conduct of battle is highly dependent on many different factors. Modeling involving computer
simulation and wargaming has been used 10 demonstrate the contributions of medical materiet ang
information products 10 the accomplishment of military objectives. An effective analysis strategy has been
developed trom a hierarchy of mode!s that represent different levels of the battle. In this hiararchy, the
largest scale is represented oy theater level models such as the Integrated Warfare Force Evaluation
Mode! (IWFORCEM) and the lowest sc2le is represemed by smail unit and company levael models such as
the Army Unit Resiliency Analysis {AURA) model. In this scheme, tha @i'acts of changes at the small unit
level are generated and used as inputs into the next level of models. Figure 11-5 shows where AURA is
positioned in the hierarchy of wargamss.

>

The objective of the computer modeling described here was 1o assess tne impact of medical R&D
materiel and informalion products on the Army’s wadighting capabilities at the comg:any/batialion fevel.
Army standard models have becnfound to be sensitive fo: a reduction in casualties, a decrease in
severiy of casualiies, an increa'. - 1 tolerance to the hattiefield environment, a reduction in the number of
rreops ard the tme that the 1roog - away frein th- i tor medical care, and the increase in medical
capatility that reduce the logistica, wurdan by cutting ack the raquired repiacament rate.

S ——
-

_..v—-..
——

e L ud

To begin the process of v.r ~hiying the tenelits and potential benelils of ihe medical rescarch and
development program 1o genera: warighting czpabilily, a study plan was Geveloped. The AURA mocel
wat chasen in reprasenl company lavel unis  AURA estimates und etlactiveness by considernng the
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state of perconnel, equipment, operational conditions, and efwvironmant; unit effectiveness being
defined as the unit's ability 10 obtain an optimat level of performance on iz assigned mission and
expressed as a percaentage of the Army Training and Evaluation Program (ARTE.?} s.andard. In looking
across the spectrum of the battlefield, five units typical of Central European situations such as developed
in the Scenario Onented Recurring Evaluation System, Europe V (SCORES EUROPE V) were selected.
The company level units were: an artillary unit, an attack helicopter unit, an :nfantry unit conducting anti-
ammor operations, a bngade level headquartors unit, and an ammunition supply point. These units hove
established data bases which have been refined by the U.S. Anmy Ballistic Research Laboratory with the
appropriate Training and Doctiine Command (TRADOQC) schools and centers.

COMPANY/ COAT oy
BATTAUON (2,sw) (1-SIDED)
LEVEL ¢ g CASTFOREM AURA
CORPS/DIVISION ccswaAT AD
LEVEL . conmowlm
THEATER

a9 FORCEM '
SIMULATED HOURS DAYS TO WEEKS MONTHS l
DURATION
CASTFOREM: Combsred Arvma and Suppon Tash Foros Evaismton idadsl l
CORDVEM: Corpe/Omenn €veluaton Mode
FORCEM' Force Evelusson Mode!

Figure I1-5. Ammy Unit Resiliency Analysis (AURA) in the Hisrarchy ol Wargames | !

The selection of the input parametes was developed based on the characieristics of the products
being modeled. AURA is highly sensitive to personne: degradation factors: casualty rales, task i
performance effectiveness, and retum-to-duty rates. Therefore, input parameters were selected to
represent the impact of medical R&D products in mitigating the adverse consequancas on parsonnal
degradation factors of selected battielield hazards: chemical and biologicai threat agentis, infectious
diseases, operational and environmental extremos.

The specific intervantions modeled includad pretreatments and antidoles for nerve agent (soman),
vaccines and drug prophyiaxis for potential biological agents (Rift valiey fever, Junin fever, Q fever, and
tularemia), vaccing and drug prophylaxis for Malaria, sleep disciplines for continuous opaerations, and
work/rest cyclas for bhigh thermal stress environments. In each case, unit affectiveness with the medical
intervention was compared to unt performance using current doctrine and equipment

The modeling conducted o dale has shown significant benefits of many medical R&D products For
this presentation, pretreatment and anticonvulsant therapy for soman. vaccing and post-exposure '
prophylaxis far Junin lever, and sleep disciphne duning cuntinuous operalons were selecled to display
the variety and extent of improvements in wartighting capability.

.
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Figure 1i-6 depicts the results of a chemical wartare attack by soman-filied artillery ounds. The effects
are portrayed for an attack helicopter unit. The unit was in Mission-Oriented Protective Posture (MCPP) 0
at the time of the attack and immediately went 10 MGPP 4; parsonnel retumed to MOPP 0 at “alt clear
(~60 minutes). After the aftack thera ware no personnal replacements except for chemical casualties that
retumed to duty. No conventional weapons effects were portrayed. The medical inlerventions compared
were no therapy (squares), atropine plus 2-PAM therapy (circtes), pyridostigmine pretreatment plus
therapy (diamonds), and hypothetical anticonvuisant combined with pretreatmem and therapy (lriangles).
All treaiments prevented the expeciad 17 percent lethalities, but all treatment regimens temporarily
incapacitated tlight personnel for the first two days after attack as a side-etiect of atroping on vision. The
fresults demonstrate a dramatic improvement in unit effectiveness starting two days after attack compared
to unpiotected personnel. Pyridostigmine pretreatment, therapy and anticonvuisant restored unit
effectivenass to over BO percent. Pyridostigmine pretreaiment combineg with atropine and 2-PAM
requires 21 days 10 restore effectiveness to over 90 parcent. The anticonvulsant added to this treatment
regimen (pyrigostigmine, atropine and 2-PAM) rastores ellectiveness (0 over 90 pesvent in four days.
With no medical imervention, the unit is at best 60 parcent effective 21 days after attack with no potential
for further improvement without tresh replacements.
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ﬂ
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figure 11-6. Attack Helicopter Unil - Single Artdiery Attack with Soinar wih Medical Intervention
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Biological Agent Hazacd

Figure II-7 depicts the results of the AURA modeling of unit effectivanass follawing an aarosol
exposure to Junin fever (Argentine hemorrhagic faver). The effects are portrayed for an infantry company
in anti-aimor mission. In unprotected troops, such an exposure is expected to have a 100 percent
infection rate with an itcubation time of 7-16 days. The majority of symptomatic cases would be inefiective
| for a period of 7-25 days and 15 percem of the cases would be fatal. The medical interventions comparad

; were no intervention (boxes), vaccine prophylaxis (diamonds), and ribavirin post-exposure prophylaxis
§ {circles). Both the vaccine and ribavirin dramatically improved unit efiectiveness comparsd 10 the medicafly
unprotected by reducing the number of fatalities and incapacitated personnel. Whilg the vaccine must be
administered prior 10 exposure, ribavirin must be given after exposure and betore the onset of symptoms.
The benetits of ribaviri. require timely diagnosis and logistics suppon immediately after exposure. In
addition, ribavirin creates an incapacitating effect on some personnel. This scenano demonstrates the
very significant banefits of an aggressive and well-planned vaccination program in the context of potential
biological agent exposure. Protected unils can be expected 10 remain 85 parcent effactive, compared to
unprotected units that are reduced 10 less than 20 paercent effectiveness for 12 days and naver regain
more than 80 percent effectiveness without frash replacements.

% Unit Effectiveness
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=g No Therapy
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Figure I' 7. Infantry Anti-Armor Unit - J ‘nin Fever with Medical intervention

Qoeralional (Systems) Hazards

Figure 11-8 depicts the results of AURA modeling of sleep discipline doctrine as it drives unit
eflectiveness -- porirayed in terms of tFe daily oulput of rounds per day by an artilfery unit during
continuous eperations. Sleep requirements were representaed by a normal distribution with a mean of &
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hours and a standard deviation of 0.75 hours. The job specific fatigue atfects were based on an average:
decrement of 25 percent par day. The sleap regimens comparad were four, six and seven hours of sleep
per day. The results incicated that after four days of operations, the group given seven hours of sleep per
day (and pertorming the fewes! hours per day) generated the largast dally output of rounds. This is the
consaquence of progressive performance degradation that occurred with less sleep per day. Six hours of
sleep can sustain a high level of performance for at least ten days: however, four hours of sleep cannot
sustain a high level of periormance for more than four days. This analysis demonsirates the direct
contribution of medical research on sleep to Army allowances 10r soldier sleep requirements, force

st cturing, doctring, and Army planning for continuous and sustained operations (FM 100-S and 22.9).
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Figure 11-8. Artiliery Unit - Effectiveness During 24-Hour Operations

SUMMARY

Agvances in Army medical R&D significantly impact the warfighting mission by conserving the tighting
strength of our scidiers and supporting the nation’'s global military strategy. Army medical R&D
produc.s (materniel and non-materel sslulions) provide the foundation that ensures the fielding of a
liexible, sustainable, modemized forca across the spectrum of contlict and in the full breadth ano depth of
the ballletield. Countering diseases and other medical threats has provided a signilicant increase in
miiary effectiveness in the past and presents the potential tor future enhancement on military operancnal
effeciveness.
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" Sectlon I}
v} INFLUENCES SHAPING MEDICAL R&D PROGRAMS

J INTRODUCTION

The development and execution of medical R&D programs are nfluenced by oconsiderations from
many sources. Primary sources are:

» The Army Long-Range Planning System (ALRPS), which guides planning for functional and
special areas of the Army and describes workiwida trends and influences;

< The Army AirLand Battle Future umbralla concept, wiich incerporates the implications of the
future battiefieid for R&D;

« Army 21, which considers implications beyond AlrLand Battie Future;

« The Health Services Long-Range Plan (HSLRP), which provides guidance to the Ay Medical
Department (AMEDD);

» Intelligence, threat assessment and documentation, which provige continuing guidance for
focusing of R&D programs on the most urgent requirements;

» The Armwy Concept Basad Requirements System, which formally identities the raquirements
having the greztest importance to future warfighting capabilities;

» Geopolitical and Regulatory infiuences, which affect execution of necessary R&D programs; and
* Advocacy issues, which divert resources from execution of R&D programs.

Ea 1 of these sources influences the Ammy's Planning, Programming, Budgeting and Execution
System PPBES) in which finite resources are matched to the muititude of cuirent and future
requiremsnis. '

THE ARMY LONG-RANGE PLANNING SYSTEM
The Amy Lo0g-Range Planiing Gu.dance (4.SPG)

The ALRPG is the lead document in the Long-Range Planning System which directs change within
the total Amy. It guides the operation of the Army CBRS and initiates periodic course corrections as
required. The currert ALRPQG is the senior leadership's vision of the Army for the planning period 1998-
2006. It presents broadly applicable guiding principles and worldwide trencis and idkuences. The ALRPG
also is speciiic enough ¢ provide direction to each of the functional and special areas of the Amy. The
ALRPG is supplamented by functional documents such as the AMEDD's Health Services Long-Range
Plan.

Figure -1 summarizes the Amy feadership's predictions for the thrae levels of conflict, from low
inmensity miltary operations short of war to high intensity conflict invelving nuclear axchanges.

[,
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Figure ll1-1. Kay Implicatirs for the Future
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Al RPG Planning Trands: Imelications for Medical BAD

Figure Ill-2 summarizes some of the more impontan trends descnboed in the ALRPG. Of these,
several have particular impontance for medical R&D.

+ Begional Confiicts Will Becoma Mora Numerous. Given the expected shift in tocus from Europe

1o less developed areas of the worid, the significance of the adverse impact that endemic
diseases could have on the ability of U.S. Forces 10 deploy and sustain combat operations will
grow, not diminish,

!
Level of Conflict* Implications for the Army
- Show of force, humantasion ald, G
LOW-INTENSITY CONFLICT. Full mnge of poliitical- security assistance, pr 3oskeeping, rescue :
military acUvity short of conventional war: propagarda, operations, svacuation of U.S. nationals,
psycho-social prewsure, legal action, ront group #ctivy, joint snd combined opararions l
irtimidation, asulonage, sabnage, terrorsm, amed - Terrorism coumeract.on
insury ency, subversion, ano Narcotcs trafficking. - insurgency suppon and countennsurgenty
In2r5ased use of chemical weapons oxpected. Tavrcdsts - Psychological operations and palitical .
ax insurgents will t3 a3 well armed as the Thind wartare a }
World gove:nments they oppose. . « Uimitad use of convensional foroes to
protect U.S. interests and when UN/other
rasty organizatons are unprepared to act -
- Cperations i~ chemical and biniogical .
srvironments
MID-INTENSITY CONFLICT. Constrained by - More capabis adversaries
linked political objectives, will use tha most - Abiiity 10 win quickly in a tast tempo, highly '
modern technuiogy in C31, service support, lethal war regardiess of constraints
mobility, and tirapower. Other constzainms are + Uncon rentonal warfare
possibie: aparaions kmited by geography, - JoiM end combined uperations
vse of epacific weapons, maximum treop - Chemical wartare operalions including pre- !
strength or ime imit (e.9., YWar Powers Act). veatment of own toops
Ragional confiicts ocnducted by inareasingty : - Logistics capabifty to suppct high rates of
ideciogicaily mot, eted forces prepared to fight CONSUMPRON I austere Masters
1 the limits of national endurance. '
HIGH-INTENSITY CONFLICT, Al mean3 - Dependence on alkance solidarity
of waging war, ‘nduting uso of nudesr wezpons. - Rafigtion sickness prophylais
increased number of nucieas-capable adversasies. - EMP hardening for all arltical equiprment
- Joint and combined operations
« Mobilization base sufficiency
- Adequacy of nationsl stockphes i
* Definitions from current authoritmive sources are modifiad here 0 reflet potentisl chenges over time,

- « Nuclear, Biokaical and Chemicai Weapons Wil Continye 1o Prolilerate. Recent events have
established chemical weapons as the “poor man's” strategic weapon. Given the relat ve ease of
producing massive quantities of biokgical weapons for an even smaller capita! investiment and the
i difticultics inherent in etfecting enforceable sanctions and controis, expanded use of these

. weapons is regicted !




« The LS. Mildary Age Manpower Poot is Shdnking. Demegraphic projections indicate that the

average age of activa-duty service mambers is likaly 1o increase, thus prasenting a ditferent set of
chatlenges for military medicine. Additionatly, intense compatition is expected with colleges and

-
- .

. the private sector for high schoo! graduatas, a situation that mandates close artention to the "ease-
i of-use" tactors in design of new medical equipment and technologies for tha battiefield,

.

J - Qperations Shor of War Will Predominata. Civil assistance or *nation-building* missions will often

include combat service suppoit unils operating independantly, and with reduced logistic suppon.
Funhermore, thase units must be equipped with the matoriel and knowledge to counter the
heatth threats of Third Wosld countries without making thesa countries dependant on the United
Stales for long-term support. This Third Worlkd mission can bensfit from increased atiention by the
USAMRDC and its overseas laboratories.

. Conflicts in the Fakland islancs and Southwest
Asia have clearly demonstrated that U.S. Forcas are likely 1o face modem weapons regardiess of

the adversary. Lasers and other directed-energy (DE) weapons might be in the arsenais of
9 potential adversaries.
] = Global «» Technology
- Miliary and Economic Pasity Among Nations - Continued Rapid Growth
Increases - Revolutionary Advances Probable
3 - Regional Conflicts Proliferate - Increased Invesmment by Soviets and Regional
. « Nuclear, Biological and Chesnical Weapons Powers
Proliferate - More Widely Accessible
- Amms Control Negouauons Coatinue - Rapid Inseruion into Ficlded Systems
J s Sovict Union +» Barlefield
- Continues 10 Project Global Influence - Increased Mobility and Lethality
- Remains Primary Threat 10 U.S. Interests - Geographical lzi.?crsnon in Breadth and Depth
B - Perceived as Less Hozule In Europe - Simultancous and Sustained Operations
- Continues Modemization
« Army imperatives
+ Nauonal Quilook - ngh Quahity Soldxm and Civilians
3 - Military-Age Manpower Pooi Declining - Realisuc, Intensive Training
- Public Support for Military Eroding - Progressive Leader Devel
- Military Budget Fucing Perodic Austerity - Modemn Warfighiing Docrine
- lndusmal Base Shifung Offshore - Materiel Supen:r 10 Thicat
- Todunlo% ca! Supenonty
ac.litics
]

Figure 11-2.  Trends Shaping the Future, 1990-2006

)

The HSLRP, which is pan of the ALRPS, provides guidance to tha AMEDD in performing its wartime
mecical mission and in changing to et future neads. The HSLRP is based on the ALRPG piedictions
of the Army operating environment early in the 218t century.

-

Tre HSLRP integrates the Army's med:cal planning activities into a single deccument that can be used
by the USAMRDC and other commands’ heatth services planners and allows ior decentralized execytion.
The HSLRP provides a long-range vision of the medical requiremerits necessary to conserve tha fighting
strengtn of our soidiers and mael our country’s national and strategic objectives for the vear 2010. The
ptan s published by the Othice of The Surgeon General (OTSG). Headquaners, Depadment of the Army
(HQDA)
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Because of the importance of the HSLRP to medical R&D pianning, extensive excerpts are included
in Annex C.

DOCTRINE

Army warlighting conzepts are avolving to cope with the future battistield. AirLand Batile-Fulure
{ALB-F) treats warfare 15 years in the future, and Army 21 continues the growth to 30 years. Revoly-
tionary changes in warfighting concepts that may ocour are categorized as advanced concepts.

2parational Eovicomen

The Armmy's prasent warlighting doctrire, AirLand Battle (ALB), is based upon the conduct of
simultaneous operations over the full breadth and depth of the battlafieid (Figure 111-3) . AirLand Battle-
Future continues the trend of rapid action, increased mobility and lathality of forces, synchronized
operations geographically dispersed in depth and breadth, ang sustained operations over long penods.

AirLand Battie

Conduct Simultaneous
Op_. utions Over the Full
Breadth and Depth of the
Batrtlefield

| Rear Oan !

e Freedom of Action

Figure 11i-3. Simuttaneous Operalions O-wer the Full Breadth and Depth of the Battlefiekd.




In a mid- to high-intensty ~ontlict, improved capabilities will exist to iocate and kill targets at greater
rarGos. Atthough forces will move rapidly, weapon systems with increased (ange and lethality will place
ket comozt and noncombat torces at nsk. Rapid and drastic changes in tha situatinn ..nd a diversity of
comuat methcds will tunther complicate the battiefield. Future technologies and imps sved battletield
mebaly may tend to dissect the battletield int> many small battles, wah the intarmingling of opposing
forc2s neany ineviiable.

This battletiekd environment will place new demands on the haahh care delivery system. Given the
expected geographical dispersion of cagualties and intermingling of forces, as well as the likelihocd that
2nemy forces wiil have shouider-tired weapons capable of interdicting air evacuation vehicles, far greater
cap ibilities for far-forward casisalty care must be available. Development of methods for resuscitation and
proiwwnged stabilization without increased morbidity will be a major challenge for future R&D efforts. The
likeiihood that the users of these tar-forward products witt net be fully trained medical professionals further
complicatas the challenge.

Ine Suategic Eovironmeat

The ALB-F descnbes the capabilties the Amy will need to conduct pint and combined operalions in
support of the nation's global miltary strategy earty in the 21st century. Taking into accourt glotal trends
and projected national interests, this concept 1ays out a strategy that is regionally based and that addres-
ses both the combat and noncombat roies for the Ammy in the years ahead. Changing relationships
among the superpowers and other nations over the next 15 years may require a change from a focus on
Europe toward a more global perspective.

This concept looks ahead 15-20 years 1o determine what land force capabilities will be needed in
regions of the world, based on our nationai interasts and projected threats to those interests. Future joint
miltary missions, as part of our national detemrent strategy, are predicted from these regional assumptions.
Prchahle missions fer the Army can be forecast similaity. This ooncept may lead 1o recognizing the need
for greater strategic flexsbilty 10 iImprova our daterrent capatulicy and provide credible opposition to the
roste intlugnces in the workd, thareby providing a more stiective means (or ansufing our national survival
&nd a more stable workd.

This planning prcess leads to the identiication of more capabilitias, forces, and systems than are
avaitable today or will be in the future, if projected constraints matenalize (e.g., zero real-growth budget,
inadequate strategic Idt). For now, this process permits us 1o identify the capabilities needed regionaily,
establish priorities basad on our national interests, and structure the land component of tha military force
accorgingly. This analysis is the stanting point for identifying the Army’s requirements tor the future.

inthe ALB-F analysis, conflicts other than superpower confrontation are less threatening to our
-ational survival, but these ¢onflicts and their unfavorable outcomes could have a significant impact on our

national interests as well as those o1 our ailies. Consequently, the key 19 deaing with these snuations 15
identitying and ur.cerstanding the preblem anticipating its strategic impact and applying the eiements o!
national power in the enrrect balance. Succe~siul operations provide a means, consistent with our
natonal wilt and capabiltty, fer reducing risks (i.e.. rémoving threats that may resuht in miltary esca‘ation) or
making the threat more manageable. Mildary operations short of war are a complementary part of our
national sirategy and may have the greacest strategic impact in the next 15 years.

L'o2of thitary Rogourgos by Other Depantments of Goveroment
Tie Army may be required 1o suppor civil Gavernment agencies in mMissions that potentiaily attect our

r:honal secuiny and perhaps even sur suraival (2.9, drug interdiction). While the idea of Army suppon for
a0 gancy oyl the DoD s not new, the number of mussions and responsibilities s iikely 1o grow. The




ALB-F identities the capabilities that could be usad by non-DoD agencies. The Army must show the
relationship of these missions and capabilities to our national iterests and assess thair impaci on training,
organization, doctrine, materiei acquisition, leader development, and joint operations.

THREAT DOCUMENTATION

In broad terms, the definition of tnreat is the ability of a potential enemy or environmant to I'nit or
prevent mission accomplishment or to neutralize or reduce the effectiveness of a current or projecied
organization or tem. The threat to a specific component of the Army i3 a statemeant of that component's
capabilty. A threat then, to the Army, identifies vuinerability in the Army’'s capabilities and identifies a need
for Army planning and development of concepts, doctrine, and meterial,

The thraats that must be addressed in developing a responsive medical R&D program are described
in a classitied document entitled The Medical Mission Area Threal (MedMAT). The fcllowing (unclassified]
planning assumptions indicate the scope of that document.

«  Naturally Ocouring infectioys Disease Threat. Endemic diseases will continue tu be a signiticam
medical threat to the Armmy. Past experience suggests that 60 to 90 percent of hospital
admissions on the battlefield may be due to endemic diseases. The impact of Acquired Immune
Deliciency Syndrome will need to be addressed.

- Environmental Extremes (Heat, Cold, and Teresidal Aflilude). Severe performance degradation
may be caused by extremes in the battle erwironment. The success of military operations may be
determined by which force does the best job of minimizing the negative impact of these
€ xtremes.

- Batile inunes (Small Aoms, Adillery Fragments. and Mines). The use of high-valoctty projectiles,
plastics and other nonfarric materials, and new types of anipersorinat ammunition (e.g., caseless
ammunition) and kinetic anerQy weapons will complicate the management and treatment of
medical casuallies with traumatic wounds from these weapors.

+  Saviel Bioiogical Wadara Threal. Soviet BW agerts include pathegenic microorganisms and
toxins imended 10 incapacitate, injure, or kil. The growing Soviet capabiity in genetic
anginaaring could significantly complicate medical detense against BW agents that may be used.

« Non-Soviet BV} Threat. Many Third World countries have the potential (o develop and use BW
agents.

+  SovielWarsaw Pact Chemical Wartara Threat. The CW capabiliy of the Soviet Union and ns

Warsaw Pact allies is formitable and may be augmented in the 2151 century by ths introduction of
nuw chemical agems.

- Noax-Soviet. Non-Warsaw Pact CW Threat. Additional countrigs will acquire chemical waapons or

the capabiiity 1o produce them by the 21st century. Irag and iran are known to poscess CW
weapons.

+ Direded-Energy Weanons Th gat. The primary DE antipersonnel threats are lases range finders
and designators. Wilh curientlechnolegy the major healtn etiects trom laser radialion are eye
injurias, ranging in severdy from temporavy tlash blindness to permanent loss of vision. While
current lavar eye protection consists o' lens hfters to scre :n out laser radiation, enhanced
protection will be needed 12 combat the trequency agile Jaser threat as that technolegy is fie'dad.
High er:ergy lasers wiil also constitute an antipersonnel threat as technology advances in field
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enargy production. Radio 1requency (RF) and microwave (MW) emissions may also prove lo be an :
antipersonnel threat requinng protection from ataztromag ietic emissions in these frequency .
ranges.

+ BlastElledd Weaperns (BEWY. The use of BEW, su~h as fuel-air explosives, could signiticantty
increase the numbaer of pnrnary blast casuatties encountered on the battlefield. These casuatlies
will complicale triage and treatment of battlelield casualties.

« Combat Stress and Coninning Operations. Continuous and sustained operations, and the
increasingly lethal weapons systems being fieided by adversary forces, will add a significant
componsnt {o tha exisling siress of combal. Additionally, other strass related hazards tn the A
physica: well-beging of troops exist due 10 substance atuse, wmch poses a threat to both
deployed and gamson roops.

i o

Nuclear Threal. Tactical nuclear waapons are a thre 1 in the European scenario. In addt:on, Thid w
World countries are likely to obtain nuclear weapors in .he 21st century. A nead for proiection
and treatment from the efiects of these weapens continues. #

«  Uealih Hazarls. Health hazards generated by our weapon systems, hazardous wastes and
industrial poliution, and equipment will continue 1o be a concern in the Army’s Materiel Acquisition :
Decicion Proces - (AMADP). Protaction against hazards such as combustion producis and ]
chemicat compounds must be incorporated through ~ngtineering design, use of personal
protective equipment, and administrative controls.

THE CONCEPT-BASED REQUIREMENTS SYSTEM

"he Army has developed a 2romarehensive approach to attain its goal of balance among readiness,
modernization, sustainabilty and force structure. This approach, called the Concept-Based Require-
rnents System, was introduced in Section | and is shown schematicatly in Figure lll-4. The CBRS is the
primary system TRADOC uses to identily and prioritize Army wartighting re quiraments ‘or doctrine,
training, leader development, organization, and materie! (DTLOM). The focus of this effort is 10 produce
an integrated sct of force modamization actions within spacified time frames. Distinctive products of the 3
CBRS are the Army Modemization Memaorandum (AMM) and the Fiekt Long-Range Research De- slop- '
ment Acquisition Plan (FLRRDAP). Linking to the Army’s PPBES, the CBRS devekps solution sets 1o

-y

dentified needs, organizes recommended solutions into Capability Packages (CPs), analyzes the f
comparabie cost-benelits of the soitions, and prioritizes them in the AMM. ¢

J .1
Cross Mission St udies

The Comhat Developer (CBTDEV] uses several 100is 10 identily specttic deliciencies or areas for
improvement 11 warfighting, Capability Issues {Cis) for the future battlatield are developed and 2nalvzed;
i.e., the percaived threals, the envisioned battletield scenario, doctrine, and the siz¢ and compssition of j
the forces expecled lo be available. From these emerge descriplions of requirer.rents for which solutions
are sought through improved CTLOM. Changes in doctrine and training are the ‘irst choices considered,
since they offer the lowest cost and quickas! response. Throughout the CBRS process, Maieriel
Develcpers (MATDEVS) interact with the CBTDEVS to ensure tuli understanding of speciic nee<ts and to
cller expent advice on the lechnological eptions, as well as development ¢f raateri2l and non-inatenel
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8aietiold Funclional Mission Area G

Wartighting concepts describe desired capahiities for the entire batilefield. Integrating centers
expand upon wartighting concepts by develop:nj cuncepts at the Battlefisid Functional Mission Area
(BFMA) level. There are seven BFMA concepts which provide additional detailed descriptions of how to
f:3ht on the future batilafield and provide the focus for the branch planning process (e.Q., Armor,
Chemical, Medical.) Under these sevan BFMA concepts, there are twenty-nine CPs that address a
standard capability for the Ammy across all force lines. Tha tiva BFMAs and associated CPs to which
medical solytions contribyute are shown in Figure 11I-S. '

BATTLEFIELD FUNCTIONAL MISSION AREAS E
MILITARY OPERATIONS SHORT SPECIAL OPERATYONAL FORCES
OF WAR Proponent - JFX Specs! Wartare Cenier
Proponent - CAC E
. Lightweny Medccal Equpment
Al Me3cal Frograms & Sugphes
COUNTERMOBILITY/SURVIVABILITY INTELUGENCE COMBAT SERAVICE SUPPORY
Proponent - CACDA Propunent - CACDA Proponent - LOGCEN
i 1 |
PROTECTION CLOSE RISTA MAN
EME Protecton Repid iderchAcaton Finld Modcal EQuE.
Militasdy Ssgreficant Ute Mawnel
Ovoenes & Dwagnosecs Support
NOC DEFENSE DEEP RISTA COMBAT DISTRIBUTION
Mad Chom Def Rad !danthicason LU W Modhcu!
Med Bo Del & Ouagnosiocs Equerrent
CAC - Comb ned Arrs Center NBC - Nudledd, Berofpcal, Chemcal
CACDA - Combined Arms Combat Developments Activity RISTA - Reconnaissance. Intelligence,
LOGCEN - Legistics Conter Surveiliance and Targat Acquisstion

CAPABILITY PACKAGFS I

Figure 111-5. Medical Intertaces with Modemized CBRS.

Hegu red capabiiies are determined through meetings with Subject Matier Ex, arts {(SMEs). and
1w st Leovious Mession Area Analyses (MAAsS)  Current deficiencies are determined for these are s,
1w ine entabl shment of performance standards. a difference in operationgl capabiity ¢an be

¢ ool Thes gitterence represents the AMEDD Capanility Issues (dekciencies/etficiencies)




These analyses are performed unc ~ the traction of the TRADOC Deputy Chief of Staff for Combat
Cevelopment {DCSCD) and the TRADOC venter: und schools. The Academy of Health Sciences, as the
primary medical CBTDEV provides medical Cls [formerty Mission Area Develooment Plan (MADP) Clsj to
the Logistics Center (See Section V!). Solutions in the form 01 branch solution: scis “re developed once
the Cls have been determined. Inmegrating Centers and the TRADOC group the solution sets by CP and
iMegrate and proritize the solution sets based on cost-benaiit and trade-off analyses. These solution
sets then bacome the basis for the AMM, which provides a comprehensive, constrained strategy for tha
! Future Army. Solution sets for the CPs are generally presented as "Systems of Systems*® (SOS). These
. SOS indicate items that should or should not be present for a system to function as dasigned. Table
i ] 111 shows the AMEDD's SOS and the comrosponding Managemsnt Decision Packages (MDEPs) and
: program elements.

S . oy v o e i o

Table HI-1. AMEOD Systems of Systems and Comesponding MDEPs/Program Elements

1 SOS Health Sarvice Support System - Includes all doctrine, training, laadership, organization, and mateciel

i (including research, development, and scquisition) to provide stabilization, svacuation, medical treatment,
medical reguiation, 10 treat all categories of Casualties (i.e., wounds, shock, trauma, bums, combat siress,
3 otc.) in all types of medicai faci'ties, level |4V throughout the theater, communication zone (COMMZ) and
. level V in the CONUS.
- 1
? RJ21 - Combat Service Support (CSS) Lite Save
FL8D «  Doployable Medicai Systems (DEPMEDS) Equipment
A2 - Frozen Blood/Replacemsnt and Modernization
MSAZ - Other Medical Systems

83807836 - Combat Medical Materiel Advanced Development
64807 832° - Combat Medica! Materie! Engineering Development

g s

SOS Medical Chemical Delense - Inciudes all doctrine, training, leadership, organization, and materiel
f (including research, development, and acquisilion) 0 provide medical pretreaiment, antidctes, personnet
decontamingtion, and casualty care unique ‘0 the treatment of chemical casualties.

™ I\".

64807 848° - Medical Chamical Defense Lie Support Malenel
63807 393° - Medica Defense Against Chomical Warfare

SOS Medical Bological Defense - includes all doctrine, training, leadership, orpanization, and materiel
(inciuding research, development, and acquisition) to provide preventziive methods such as vaccines and
pharmaceutical prophyiaxes and casualty care maissiel unique to t.e treztmen of biological casualies.

&

$ 63807109 - Madical Biokgica! Defenss Dnug/Vaccine
1 64807 847° - Maedical Biological Defense Engineenng Development

1 SOS Infectious/Endemic Diseases Aflecting Miliary Operations - Includes all doctrine, training, leadership,
organization, and materiel (including research, development, and acquisition) 10 provide preventive
methods such as vaccines and pharmaceutical prophylaxes and casualty care materist unique to the

i prevention of infectious and endemic disease casualties.
63807 6808° - DoD Drug & Vaccine Advanced Development
| 84807 849" - Infectious Disease Drug/Vaccine Engineering Development

SOS Medical Nuclear Directed Energy Delense - Inciudes all docirine, training, leadership, organization,
and matens! (including research. development, and acquisition) 1o provide medical sctons taken lo
prevent injuty or red-sce the vulnerability of riendly forces 10 the adverse etfects of Army systems to
inciyde the research, developmeni, and acquist.on of medical matenel,

* These Program Elements/Projects are included in MDEP RJ22.
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Ibe Batlglisld Development Plan (BOP)

The BOP is generated by TRADOC to consolidate results of cross mission studias. It describes the
battlefield environment forecast tor the Army, highlights the doctrine used in the analysis, and assesses
the Ary's capability to survive and win on the battiefieh). The BDP assessment cuts across mission area
lines and the TRADOC prioritized list of deficiencies. The BDP provides the relative priorities of alt
deliciencies, identilies non-materie! problems, and identitias critical materiel deficiencies for the

" development community. The BDP is a bi-anawal planning document that guides technology base

prioritization processes performed jointly by HQDA, each MATDEV, and each CBTDEV. This process
suppons the developmen of the Ammy Long-Range Research Development and Acquisition Plan and
guides the MATDEVs in preparing the Mission Area Materigl Plans. The AHS, as t"e medical CBTDEV,
ensuyres that the AMEDD's requirements recaive full consideration in the BDP.

The Mission Area p AP

The purpose of the MAMP s to prioritize product development programs according to their abilty to
address materiel requirements in the AMEDD Cls and BDP. The MAMP prasents a comprehensive
description of R&D projects and the combal requirements they address. The CBTDEYV is responsible for
identdying mission needs (Capability issues) based on Ammy doctring and for determining wren a Cl has
been satislied. The MATOEYV I responsible fur mairtaining the technology base and for managing the
development of technology base products that can be fielded within given resource constraints.
Continuous coordination between the CBTDEV and the MATDEY is required 1o develop and maintain a
MAMP that matches products to Cls, reflects priorities that are consistent with Ci impontance and resource
constraints, and represants a jointly developed strategy for achieving program goals and addressing
mission Cls.

Annual review of advanced development R&D productia through the MedMAMP finks the CBTDEV
(AHS), the MATDEV (USAMRODC), and the logistician (USAMMA). The MedMAMP priofitization of Army
medical ROT&E programs against the AMEDD Cis ard BOP ensures the necessary compliance with the
CBRS The Medical Res~arch, Development and Aoquisition (RDA) MAMP providas the framework for
essential programmatic efforts: .9, LRRDAPs; PPBES activilies; and cohesive RDA strategies to
overcome deliciencies in MAAs. Figure HI-6 shows the relatianship of the PPBES to the Modemized
CBRS.

PLANNING, PROGRAMMING, BUDGETING, AND EXECUTION SYSTEM

The Army’s principal 0ol for resource aliocation is the Planning, Programming, Budgeting and
Execution System. The PPBES provides the mechanism and the visibility required to faidy match limited
resources with pressing requirements. 1t uses a sequential, analytical, and integrated approach in which
budgels (reai money) flow {rom programs (future mestv).and programs are shaped by the force
requirements identified in the CBRS and by the need t) develop and implement technology that meels
those requirements.

Planning and the Lopa-Range Besearch Development. and Acguisition Plan

The ptanning phase of the PPBES includes the ALRPS and the CBRS, and culminates in the
LRRDAP for research, development and acquisition. The LRRDAP, with its 20-year view of programs and
prejecis and their associated prorties, provides the foundation for matching resources 10 requirements
for development procurement and the technology base supporting them. The ATBMP Science and
Technslogy Obyectives (STOs) form an imponant pan of the /- ny's topdown qiidance for develnpment
of the LRRDAP.
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Figure ll-6. Relationship of PPBES to CBRS

The LRRDAP displays R&D and precurement programs and individuai systems that support the
reQuirements that were identitied and prioritized through ihe CBRS and the Amy Modemization
Memorandum. The LRRDAP provides a rosd map for the R&D community, stabllizes the RDA process,
couples planning with the PPBES through the development of the Program Objective Memorandum
(POM), and provides an audit trall of approved programming actions.

The tield LRRDAP is developed using guidance provided by HQDA and prioritized based on those
Cls identified through the CBRS process and the AMM. This guidance is derived from the ALRPS, the
requirements of the wartighting CINCs, and specific program and funding guidance provided by HQDA.
Technoiogy base guidance is provided by the Director, Ressarch and Technoiogy, Ttice of the Assistant
Secretary of the Army for Research, Development, and Acquisition (OASA(RDA)), and is based on the
invesiment strategy published in the ATBMP, including the Army’s STOs. The field LRRDAP evolves into
the Depariment of the Army (DA) LRRDAP during a series of intensive management reviews that alkocate
resources according to the established investment strategy. The reviows are conducted jointly by the
LRRDAP proponents, OASA(RDA) and ODCSOPS, with panticipation from all interested HQDA statf
elements, culminating in an Off-Site Raview by senior Army leadership. )

Once the Ammy leadership is satistied that the LRRDAP applies available RDA resources 1o :he most
imponant battlefied needs, i becomas the basis for the equipy-ing partion of the Program Objective
Memorandum. The OASA({RDA) diracts the development of the POM basey on the priorities established
in the DA LRRDAP. Review commitiees instrumenta! in this process are the Program Budget Commitiee
(PBC) and Select Ccmmittee (SELCOM). which review and respond o program directors’ defenses of
assigned programs. The committees' exploration of the issues, risks and trade-ofts, and linal
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recommendations 10 the Chiet of Statf of the Army (CSA) and tha Secrelary of the Army are designed to
ensura lair rgsource allocation, consistart with Army requirements and resource availabiltty.

Budgeting

The budgeting phase translales the program need for dollars, facilities (Military Construction, Arrry
[MCA]), and manpower into requests for Congressional appropriations. It has two stages: budget
formulation and budget justification. In the tormulation stage, a budget is prepared for submission ‘o the
President. In this procass budget estimates are davaloped, reviewed, and adonted or modilied based on
resource availabilty and priority. The justification stage deals with Congressional review and approval of
the budget submitted by the President. Budget justification inciudes review by the Office of the
Secretary o Delensa (OSD) for adherence to Defense Guidance, as well as participation in Congressional
heanngs to study the nation's defense posture and military managemen.

Sudget Execution

The budget execution phase consists o commitment, obligation, ang disbursament of budget tunds
for performance of approved programs. In addition to administrative control of funds and manpower, this
phase covers the reponing of results and program stalus and the assessment of rasults tor feedback imo
future plang, pragrams, and budgets. The QASA(RDA) reviews tha stalus ot obligations and
disbursements during the budgel execution year and realiocales funds from programs tha! do not meet
astablished targets to those requinng additiona! funding.

JIechnology Base Versys Development in the Beguiremenls/PPBES Process

The organization and mechanisms of the PPBES process maka it sasier 10 prioritize product-oriented
development programs than tachnology tasa efforts. Nevertheless, the LRRDAP establishes the
strategy for focusing technology on identified problems according to the priorities astablished during the
CBRS process. In paralle! with the CBRS process, the MATDEV must maintain a strong technology base
for correction of future deliciencies and c.evelopment of new capabi'ities. Thus the CBRS documents
{e.0.. BDP, MADP, MAMP) guide the davelopment of technology base (6.1-6.3A) programs but do not
completely constrain them, as they limit development programs (6.38 and 6.4). Because of the need o
anticipate and deler new threats, the MATDEY is required 1o monitor inlelligence repors, scientific
breakthroughs, and threat assessments.

The principal gocumantation for techrology base requirements is conlained in the ATBMP. The
investment strategy (Volumae 1) and the STOs (Volume II) guide the Army technology base community in
planning and directing a research program consistent with the senior Army leadership’s projections. The
ATBMP and the CBRS have equal weight in the PPBZS process. Current medical STOs are described in
Section VI.

QTHER INFLUENCES ON MEDICAL R&D
irt Service B il

The Armny is the executive or lead agency for most DoD medical R&D programs. For those programs
tor vm.chthe Army s the lead agercy, USAKIRDC is responsible lor glanning, programming, and
budgainag for research requirernents for ali the miltary departments, even requiiernents that are service-
uniyue.

o c.ngie structure s prescrbed for the management of all joint programs for medical materiel A Joint
Service Agreement (JSA), a Memorandum of Agreement (MOA), Congressional language or other
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documantalion may be used for managing a Multi-Sarvice requirement. Saveral coordinating groups and
committees have been established to assist in the management of RDA eflonts related to chemical and
biologica! defense matenels. In addition, informal information passas among the Sarvices, largely through
scheduled meetings ot gervice representatives. The Armad Services Bliomedical Resaarch, Evaluation,
and Management (ASBREM) Committee, discussed in Section V, is the primary forum for inter-Service
coordination and planning in medical R8D.

A Joint Service Review Group (JSRG) courdinate ; programs for which the Ary has responsibility for
both medical and non-medicat portions, such as chemical and blological defense. The JSRG, chaired by
the Army's DCSOPS, recommends to the Sarvices a joird plan that:

ldentifies the requicements of all the Services and recommends priorities for them;
Recommends the MATDEV lead Service(s) for each requirement;

indicates the key milgsiones for the requirement; and

Supplies tiscal and programming guidance to ensure that, within the constraints ot resources
available, the highest priority needs of ali the Sarvices are met.

s ®» ¢ o

Agreement on joird requirements for chemical and biological defensa provides for the conduct of
coofdinated research programs by the Services. The JSA establishes goals that can be achigved within
available resaurces, can meet ihe highest priority requirements of alf the Services, and are compatible with
the goals of Defanse Guidance. Requirements addressed under the JSA can ba either Joint Service, and
thus the responsibility of the Army as executive agent for programming and execution, or Service-specilic,
remaining the responsibility of that Service. There are three types of requirements contained in the
Chemical-Biological JSA that must be considared in planning for medical R&D programs:

AMatepe| Bequiremem (MAR) calis for fielding malenel lof which the necessary technologies are
available. MARS are addrsssed by Systems Advanced Development (6.38) and Full-Scale

Developmem (6.4) programs.

« A Science and Technology Oblactive (STO) calls for development and/or demonstration of the
technology needed lor a materiel kem or family. STCs are addressed by Basic Research (6.1),

Exploratory Development {€.2), and Non-Systems Advancad Development (6.3A) programs.

«  AChemical Data Need (CDN) calls for acquisition of data on the properties and etfects of a
chemical, biological or medical system. These data ase needed for the development of doctrina.
1actics, training, and materiel. CONs are addressed by Basic Research (6.1), Exploratory
Development (6.2), Non-Systems Advanced Development (6.3A), programs, force development
tests and experimentiation.

Joint Servica Agreement medical requiremants are cited in Annex D.
imemational Standardizalion Agresments

intemational Agreements establish cooperative programs with ihe North Atlantic Treaty Organization
(NATO) and friendly non-NATO countries for developing advanced lechnologies. By these means, the
Army reduces duplicative R&D and enhances rationalization, standaryization, and imteroperability with
allled and other friendly nations. The USAMROUC will continue 10 explore more agreements for cost-

shanng, as described under “Leveraging” in Section IV. The USAMRDC participates in the iniernational
programs described below.

Mulua' Weapons Developmert Dala Exchange Agreement (MYYODRE s} These agreements, with
their medical annexes, establish cooperative medical R&D data exchange programs and promote
cooperalive medicai research. Conlnbulions include. the review and evaluation of Chamical Detense
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Programs; the review and evaluation of Biological Defense Programs; the determination and prioritization
of iniiatives that shouid be pursued; the avaluation of product interoporability; and the determination cf
procuct marketatilly. {Annexaes to the Data Exchange Agreements (DEAS) are in place with many
countries, including France, Germany, Israel, and Korea. There are several classified DEAs ]

NATQ, Panel Yill. Research Study Group 3 (BSG3). The RSG3 investigates prophylaxis and therapy
against chemical and biclogical agents. Contrbutions include: long-term study on defensive aspects of
chemical and biological warlare; detailed investigation of C'A agent casualties from the Middle East; and
the standardization of test paradigms.

NATQ. Pansi ‘/ill, Research Study Group 8 (RSGR). The RSGB investigates the nutritional aspects of
miltary feeding. Contributions include: agreed nutritional crite ria for operational rations and garrison
feading. invastigation of nutritional strategies to sustain physical and mental performance during
prolonged operations and exposure to climate extremes; and agreed methodeologies for nutritional
evaluation of miltary feeding systems.

. The TTCP agreement is among the United
States, United Kingdom, Australia, and Canada. Subgroup E (Chemical Dafense) includas Technical
Panel 1, “Treaiment of Chemical Agent Poisoning,” and Action Group 32, "Field Therapy.® Contributions
by Technicz! Panel 1 are: a quad-Service casualty care exercise (U.K.); trial CHACE | and Il (Canada); a
medical management of chemical casualties course {(U.S.); construction of a pyridostigmine data base
(U.K/U.S.); construction of a physostigmine data base (U.K./U.S.); and collaborative researcti on Hi-6
(U.S/Canada). Adion Group 32 contributions are: cooperative programs in tha management of CW
agent casuatties; and cooperative medical R&D inttiatives in treating vesicant injury, field resuscitation, and
preventing/ireating chemically induced non-cardiac puimonary edema.

US.-UK.-Canada tMemorandum of Undecstandiog (MOUI). This MOU establishes a cooperative
program on tha research, development, preduction, and procurement of chemical and biological defense
materiel. Cosperative programs have been established to: maximize resource ulilization, ensure
standardized! defense capability, provide technological assessment of emerging threals, promote timely
sharing of data, and focus special program iniliatives. Cooperalive medical R&D intiatives have been
established to: davelop concepts for decontamination; explore countermeasures {o emerging threats;
devise prophylaxes, pretreatments, and antidotes; assess anliconvulsants; make casually care estimates;
angd evaluate therapy.

The ABCA (America, Britain, Canada, Aydfralia) Standardization Program, The ABCA Agreement is
among the United States, . 'nited Kingdom, Canada and Ausiratia. The objective of the ABC A agreement
is 10 standardize, insofar as possidle, doctrine, training, and matarial among the four armies. The program
is accomplished by means of Quadripantite Working Groups (QWGs). TSG, AHS and the USAMRDC
parnticipale in the QWG Health Service Suppoit (QWGHSS).

Regulatory lofiyences
Several regulatory agencies impose requirements that constrain the medical R&D process. These

agencies have responsibilities for sateguarding the environment, protecting the heaith of the public, and
overseeing the developingnt of new medical products.

Foidand Qg pimicioienvion - Tho FRA IS the regulatory agency most involved inthe AMEDD
acivity. The FDA s res ponsmle 1or the regulation of al! drugs, biclegicals, and medical devices usedn the
United States, regardless uf ongin. It monitors these products from the pre-clinical investigations through
the preduction, cistnbution, and long-term perdonnance of the drug or device. The FDA is concerned with
the effectivanese of the product as well as s calety.




The FDA requires adherence to Good Laboratory Practice (GLP), current Good Manufacturing
Practice (¢cGMP), and Good Clinical Practice (GCP) guidelines. These standards for research, testing, and
manuiacturing cover personne! qualifications and training, project organization, tacilities, quality control,
and overall management. GLP applies to non-clinical satety studias; it specities methods for their
appropriate conduct and documentation. ¢cGMP apoplies 1o synthesis, production, and manulacturing
procedures: it astablishes standards tor product consistency and quality control. GCP applies to clinical
s2afety and efficacy studies; it astablishes standards for conducting human studies, protaction of subject's
rights, and proper record keeping. Documentation is reqQuired in applications to the FDA to assure that the
guidelines are being or will be complied with and that every rea-onable effort is being or will be made to
mest compiiance.

‘fhare are two points in the medicai materiel development and acquisition process at which the
USAMARDC is required, by statute, to obtain FOA approval: 1) before the initiation of testing in human
sutjects; and 2) before release of the proauct trom investigational status. Moreover, the entire procass ot
product development is subject to FDA oversight; the agehcy may intervene to request additional
information; to inspect tacilities, data, products or activitios; or 1o require change or modification of
procedures. The process ditfers lor pharmacauticals, biologicals, and medica) devices.

LLS, Depanment of Agrculture (USDA)Y. To develop prevantive measures or treatmants for 2oonotic
diseasas that are not native to the United Stales, k may be necessary 10 impont live cultures of
microorganisms for study. This requirement is in direct conflict with the USCA mission of preventing the
importation of exotic animal pathogens. The USDA publishes a list of micicorganisms whose imporation
is banned. |f the required microorganism is on t+a proscibed list, the USAMRDC must reques: an
exception. ¥ USDA approval is obtained, uge ot the organism I8 subject tc stringent USDA safeguards
that ensure against introduction of the diseasa into the U.S. ecology. if USDA approval cannot be
cbtained, the research must be conducted in an overs2as area whure the diseass is endemic. In addition,
the USDA administers the Animal Welfare Act,

\LS. Envirenmental Proteclion Ageacy (EPA). The EPA acts as the regulatory apprcval authority for
now iNsect repei- :nis, pediculicides, and clothing impregnaics useu ' Ji<eacs vector contrul. The EPA
has varying leveis of involvement in the development of biologicals, but no direct rois in nhiummaceuticals
or medical devices. The EPA would be expecied to closely monitnr any biological material, but only rarely
becomes invoived with tha AMEDD, except for development of ropellents, clothing impregnates, and
other pesticides used in disease vector control. Because virtually all of the biologic products developed
by the AMEDD are vaccines and sgrums being prepared for human administration rather than release into
the environmenrt, it is unlikely tr.at any of these might be an environmantal threat. Nevertholess, Titla 42,
U.S. Crde 43214337 of the Nationa! Environmental Pelicy Act of 1969 (NEPA) requires thal the Army
conside; any possible adverse impacts on the environment prior (o inftiating ary hew research efforts,
whether they invoive biologica': or rot. The appropaate level of documanation will vary depending upon
the level of hazarg.

i 3 i . A). The Occupational
Salely and Heanh Act (OSHAct) ot 1970 requored OSHA fo pformlgata safety and heath stancards
applicable o the privata sector workplace. Section 19 of the OSHAG directed Federal agencies to
gstablish comprehensive occupational safety and heattn prog-ams “consistent” with the private sector
standards promulgated by OSHA (29 CFR 1910). This mandate was emphasized in Executive Order (EQ)
12196, Occupational Satety and Health Programs for Federal Employees, and in an implerenting OSHA
regulation, 29 CFR 1969, Basic Program Elements for Federal Occupational Safely and Health Programs.
Cne of the elements cailed for the adoption of the OSHA standards or corresponding standards that
provide al leas: equivalent protaction. 't also encouraged the development of applicabie standards not
addressed Dy the OSHA. Beth EO 12156 and 29 CFR exempt uniquely miltary equipment, systems and
operalions. Nevertheless, the Army has recently requested GSHA inspection of some facilities.
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_standards and requiremants covering the milltary-unique situalions exempted by the Federal regulations.

Occupational safety and haalth nrogram guidance is contained in DoD Instruction 6055.1, :
Depariment of Defense Occupationa. .atety and Health (OSH) Program; and DoD Instruction 6055.5, 1
Irdustrial Hygiene and Occupalional Heatth. These directives include provisions for satety and health }

Each of the D00 components has published program documents that implemant the DoO guidance. The
Amny program is oullined in AR 385-10, Amvy Salety Program; AR 40-5, Preventir@ Medicing Program;
and AR 40-10, Health Hazard Assessment.

Depanment of Yranspaation. Standards are regulated for transportation of diologicals among DoD
and civilian laboratones.

Qther Regula‘qry influences. In addition to respondirg to the previous agencies, the research
efforts of the USAMRDC must also aghere to quidelines e:itablished by the NiH. Protocols involving
recombinant deoxyribonucleic acid (DNA) are reviewed by the NIH Recombinant Advisory Committea
(RAC) under the Otfice of Recombinant DNA Activities (ORNDA). The guidelines on containment of
biohazards established by tha NIH through the Centers for Dissase Control (CDC) dictate both facilities
requirements and safety procedures for research using pathogens. An additional complication in the
executlion of a research program is Title 10 (Limitation on Use ¢f Humans as Experirmental Subjects), U.S.
Code 980, which mandates special requirements for military research involving humans. Specifically, the
requitements for obtaining informed consent are more restrictive for the military than similar provisions {or
human research in the private sector.

Pt | Public Opini

Domeslic politics is sensitive to the pressures of public opinion. These pressures act directly or
indirectly to produce constrainis or contingencies for the Army. The public opinion ehvironment is both
dynamic and uncertain. New factors coms into play, while others fade away. The pace and magnitude of
the changes in public opinion are sources of uncenainty and dependance for the Ammy.

The Army's medical defense programs are highly vulnerable to the pressures of public opinion in two
ways. First, USAMROC programs depend on research contracted to the academic community. The
“stigma" of military research, plus the stigma of perceived BW or CW applications, render this conractor
base vulnerable to political movements on college campuses. Second, citizens groups oppose aspects
of the USAMRDC program, ranging from animal experimentation to chemical agent storage. Activities of
these groups have recently resulted in limitations on wound research on animals. Given the initial
successes of these geopolitical influences, tira USAMROC must consider the impacts these influences
wilt likely have on its mission.

Each of the USAMRDC's research areas has been variously affected by public opinion pressures.
For example, the Miltary Disease Hazards Research Program hag been profoundly atiected ac a result of 2
lawsuit brought by the Foundation of Eccnomic Trands. Under the tenms of 2 court agreement, the
USAMRDC was required 1o submit a programmaiic Environmental impact Statement (EIS) on the Biological
Defente Program. Preparation oi the EIS was a cosily endeavor {(estimated cosi, $2.5 million) and the
outcome of this suit rnay result in additional suits liled (e.9., CB Delense Program). The funding and
manpower 1esources necessary 10 meet this requirement were drawn from the USAMRDC. AR 200-2
requires full consideration of tha enviranment in tha decision-making process.

Centain laboratory practices have been intermupted as a resull of public opinion concerning animal use
in research. In particular, the Urider Secretary of the Army directed the AMEDD in 1986 to discontinue ;
an:mal tesis in the Bradley Fighting Vehicle. This prohibition of amimal use in studying the combined i
ellects of rive lire, toxic gas, and tlast overpressure has resulted in the use of empirical, predictive macels ;
based on iaboratory reszarch. These models cannot address the problem directly, nor can they take into
azcount the syr veaistic effects of heat, blast, and toxic gases. Ahhough attempts are being inade to
di:v2iep compulor fnodehing as a subsitute for live-tire testing, such models will not be avaianle for many
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yoars. Similar sansitivities are threatening continued usa of animal modeis in combat casualty care
research,

To preserve its ability to conduct research that can save lives and recduce the long-term debilitation of
disease and injury, the USAMRDC must join with oft:6r arganizations in the national medical R&D
community in defense of responsible, necessary animal research. Atthe same time, each research
project reGuiring animal models must be carefully scrutinized to weigh the knowledge 1o be gained against
the need 13r use of animals i research.

The expansion of facilities for medical chemical and biological defense research programs is
threatened by increasing social concems about the anvironmental consequencas of research. These
concems hamper the Army’s abiltty to place new contracts with universitias in certain areas, expand
defensive chemicalbiological agemnt research to in-house facilities, or continue research in existing
facilities.

USAMRDC programs vuinarabie to political interruption are continually assessed and their
vulnerabilities addressed. Thase vuingrabilitias fall into three categoties. Some, such as studies of animal
models, are inherent in medical research; some, such as handiing of CW and BW agents, are inherent in
the medical defense mission; and some rasult from DoD activities in the past. Some inherent problema
can be ameliorated - or at leas: not aggravated - by management sensitive (e the program's
vulperabilf '9s. Unnecessary public relationrs biunders can be avoided.

Iieaties and Conventions

Ihe 1925 Geneva Protocol. The Protocol for the Prohibition of the Use in War of Aspn)xiating,
Poisonous or Other Gases and of Bacteriological Methods of Warfare was signed at Geneva on 17 .jung
1925 and enmtered into force on 8 February 1928. As of the und oi 1585, 108 nations wele panies to tha
protocol, inctuding the five permanant members of the UN Sacurity Council. Viruses are covered by the
Geneva Protocol, but are not mentioned; they were net regarded as biological entitias dilterent from
bacteria at that time. Further, in the legal context of te Genava Protocol, the prohibition of
"bactenological methods of warfare” means a much broader prohibition of biological methods of warfarg.
Similarty, the language "bacteriological (biological) weapons® and "microbial cr other blological agents”
appears in the 1972 Biological Weapons Conventien.

Bagterojogica! (Biologicall and Toxin Weapons and o0 Their Destruction. On 25 November 1969,
Presigent Nixon announced a major policy decision on the U.S. chenucal and biological wartare program.
With regard to chemical warfare the U.S. forswore first use of chemical weapons but reserved the right 1o
retaliate in kind With regard to the BW program, the use of lethal bactenological (biological) agents and
weapons and all othe: methods of biological warfare were renounced, and the DoD was direcied 10 make
recommendations for the disposal of existing BW weapons. No retaliatory capability was {o be maintained.
This prohibition was extended o include toxin waapons in 1970. Presidem Nixon further stated that the
U.S, would confine its binlogical research to defensive measures such as immunization and salety -
measures.

The Convention on the Prohibition of the Development, Production, and Stockpiling of
Bacteriological (Biological) and Toxin Weapons and on Their Destruction was signed on 10 April 1972 and
entered into force on 26 March 1375, As of the ei.d of 1985, 103 nations were parties, including the
UK.,the U.S. and the USSR, hree of ihe live permanent members of the UN Securdy Council. The
parties have agreed “never in any circumslances to develop, produce. stockpile or otherwisa acanirg or
retain: (a) microbial or other hiological agents or toxins whatever their origin or method of production, o!
types and in quantities that have no justification 1or prophylactic, protective, or 0uier peacelful purposes;
(b) weapons, aquipment, of means of delivery dasignac to use such agants or toxins for hostile pumacre.
orn armmed contiict.”
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SUNMTMARY

N9 matter how the glotal envionment changes in the next 20 years, the principal tasks confrenting
the U.S. Army will remain detemence of war by maintaining a credible warlighting capability, and cefense of
U.S. interes!s, if deterrence fails. To maintain adequate capabilities for daterrence and defense, e Army
must plan for the future, program for the near-term, and set priorities for ts annual budget, which atways
wilt be too limited tor all contingencies. These issues must be addressed. which technologies to adopt,
cevelop or forego; how 10 adjust organization and doctrine; how to develop battletield leaders; how to
train the Army under the constrairts of rising costs and limited maneuver area; and, ultimately, how to
satisfy the requirements of the combat commanders.

Today's system of Army plannir.g depends on futire projections. Whether these projections are
near-, mid-, or long-term, thay are needed for datermining program and resource requirernents to
accomplish the health care mission. As such, ong-range planning must be a continuous process.

The objective of the Medical Technology Base Master Plan (MTBMP) is to provide direction for tve
ancept, materiel, personnel, and organizational developers. The intent is o enable the madical
community 10 follow the iogical progression from the ALRPG, ALB-F, the projected mission area threat,
the HSLRP, and other planning influences to the development and ‘unding of medical R&D programs in
the LRRDAP und POM. Conversely, failure to provide effective medical countermeasures on the
battletie.d ¢an 'lead to continued exposure 10 “war-stopping” threats.
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Section v
TECHNOLOGY BASE INVESTMENT STRATEGY ’

INTRODUCTION

This setion describes the invesiment strategy that will be impiemented 1o attain the ¢oals comained
in the Medical * "chnology Base Master Plan. (i presents :ha foundations of the MTBMP and describes
the Issues upon which the medical technology base community will focus over the next 20 years. The
medical Technology Base Investment Strategy (TBIS) implements and supports the Anmy TBIS.

The Army TBIS +:ails for the distribution of technology base resourses to the following four areas, or
domains; .

T ABTRGNIAS 7 T LA e

« Emerging Technologias: Investmant in 13 high-payoti 1echnology areas that hava the potential
to significantly impact warfighting capabilities. Of these, bictechnology and neuroscience
technology are of particular intarest 1o the Army medical R&D community.

CX
»
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« Systemic lssuas: Persistent, pervasive issues that do not :ocus on only one system or capability.
For their etective resolution, these require continuing investment {e.g., soidier-oriented R&D,
lightening the focce. and madical logistics RAD).

« Supporting Capabilties: The technoltgy base's contribution to the maintenance of the
infrastructure that supports the .echnology development procass (2.g., laboratory modemization,
tost facilities, special-purpose equipment and computers, testing technology, simulation and

, modeling capability, and assessment technokgy).

+ Next-generation and Future Systems: Technology base investments (6.1-8.3A) that can be
i linked to specific preproducts or notional solutions rather than {o emergirg technologies or
’ systemic issuos. These include the iechnology demonstrations (tech demos®) required 10
Quality candidates for transition to development.

THE ARMY TECHKNOLOGY BASE MASTER PLAN AND THE TECHNOLOGY BASF
INVESTMENT STRATEGY

Ihe Anny TuchnoloQy Basa Master Plan

The ATBMP proviues the foundation for the MTBMP. i cescrbas the link. j@ between te nation's
technology base and national goals that influgnce the Army. it contains the Army’s offica 1831S for
reaiizing loadership’s vision of {uture Army needs.

The ATBMP provides an assessment of the threat that the Army faces, and of the warfighting
doctrine and concepts thal address thal threat. It highigits the importance ol Army modamization plans
1v the implementation of those concepts, and i describes the linkage betwaeen the technology base and
Ammy madarnization plans, key emerging technologies, and basic research thrusts. It also discusses
iniliztives necessary 1o overcome lingering systemi¢/chronic issues, the need 10 maintain those
t.apathties upon which the technoloqgy base depends, and the interface o! the Army ‘echnolojy base
witti other technology base coinmunities
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Vo'ume Il of the ATBMP (Classiied SECRET) contains the Army’'s STOs. The STOs provida Army
gu:dance «o the techrolcgy base community. In addressing the STOs, the teciinical hase community

should manage thair efforts in concert with that guikdance and with a vision of the futirr 2y This r

guicance requires that subsequent technology base PPBES acticns ate it step wiih o unified vision. -

Tre T» ! [ '
The Army's TBIS is designed to provide the requisite Army © capability acrass the full

spectrum of conflict. The TBIS focuses 6.1, 6.2, and 6.3A resourt afforts that ensure tecl.nological

superiority for the Army in both materiel and knowledge on the battletield. The sirategy is based onthe
cight principies shown in Figure V-1. :

= Ensure technology base program supports Amny’s warfighting capability
« Balanca technology base:

1. Near-, mid-, and far-term needs

2. Technology pushvrequirements pull

3. Weapons systems/other requirements to sustain Army on battiefield
« Distribute technology base resourccs in four areas:

1. Key emerging technologies

2. Systemic issues

3. Supporting capabiiities

4. Next-genaration and future systems
+ Seize and retain technology initiative through endeavers such as the
Balanced Techrology Initiative Prc  am, compatitive sirategies, and
technology forecasts
I:nhance return on investment by leveraging R&D outside the Army
Speed fielding through focusaed advanced technology transition demos
Restore stability to {he technology base
Provide top-down guidanze 10 create an atmosphere that fosters
technologies initiative; pursue novel, promising opportunities

L] L » .

Figura IV-1. Army Technology Bas# investment Strategy

ALLOCATION OF RESOQURCES

The TBIS provides the basic guidance for resource allocation. implementation of the TBIS requires
balanced partitioning of the resources into lour descriptive categories. Figure V-2 tists each category s
componanis. Al theé cord of tha Army tachncicgy base ig the gcience base, 6.1 Batic Researcir. Note
that the science base supponts all domains, just as 6.1 research can be in support of any of the domains.
Althecugh each domain may r2ceive lunds trom any of the three funding cateqg-ries, the investment in

PR

emerging technologies will be primarily from the 6.1 and 6.2 categornes, and the investmeant in next-

generation systems will be 13.gely from 6.2 and 6.3A. Based upon the bes. judgment of the Army

technology base leadarship, ihe percentages shown represent the istribution of funds deemed r
appropria‘e lor each of the four domains. {
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Figure IV-2. Technology Base Descriplive Categories and Resource Allocation Goals

THE SCIENCE BASE

The Army's 6.1 science base is the knowiledge foundation 10r the 6.2-6.3A portion of the techrologQy
base. By dentdying the vital areas in which scientiiic advances will be necessary 1o achieve the Army's
vision of As future, this section discusses the direction of future medical researdt..

For a variety of reasons, the Army naods fis own research program. First, Army-supported research
ads as a window oh academic and industrial science: it montors scientdic research and adapts advances
10 miltary needs. Second, 6.1 resourcas provide the Army with the ability to advance science in areas in
which other supporters of recearch hava little interest. Finally, the Army's research program buikds and
suslaing the necessary in-house scienthic capabiiity o more quickiy and effedivery transition the resuils of
basic research into miltanly useful applications. To obtain benefits, however, Army research requires a
long-term commuiment, stable funding, ard the clear program focus that this plan outhines.

The objective of Army biomedical research is 10 dgvelop products that are both tangible (e.g . drugs,
vaccines, madical equipment) and intangible (e.g., information to suppor coctnineA. aining/operations and
preveni techinological surprisa). The inhgrent complexity of the human organism requires that the
tiomedical knowledge base encompass a broad range of scientiic and technological disciplines 1t is
crica! that the Army rnairtain biomedical expe tise in al! periinem ¢isciphines 10 maximize the benefis of
“tachinslogy push.® whilg invesiing in areas of specdC interest to the minary medical community,
“regqurements pull®

Although basic biomedical research concentrales on siudies dasigned to character:ize the
pathophyswiogical and behavioral conseguences of miltarily signdice 1t disease and injury and to ideniity
vencal s1as and mecharisms of actions. 6.1 programs are designed 1o conceptualize and fermulate
i+ .- il solutans 10 technological deliciencies  Concepls lor effective madical countermeasures «re
110 - evaliated ain Exploratory Development (6 2)
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g2z Research Thuusts

From the very broad, classical scientilic disciplines and diverse application areas, the Amy has
targeted nine areas for basic research emphasis. Table IV-1 shows selectzd products ar applications of
these research thrusts, organized by Amy research areas as reported to the OSD. Table IV-2 shows how
1hese research thrusts contribute to fultiifing research needs in e key emerging technologies areas
{which are mghhgmed in Figure {V-2).
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Tabla IV-1. Army Rasearch Thrusts by Research Aroa
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Most of the research thrusts have application to medical science. Six are particularty relevant to
USAMRDC programs: chenucalbiological detense, biotechnology, communications and inforMmation
o processing nfect:ous disease and combat casualty care, soldier perlormance, and system dynamics  The
i 4 relevance of these thrusts to Army needs and plans for these resoarch areas are described below.
L Cremca O i~c~of Dafonep  Medical research in this area focuses on the prevention. diagnosis,
o and trealment o1 cretucan and bmiogicai warlare casvatbes. Medkal bological defense research focuses
.;" Lmopatmcgenes.s ane .o ology of 1axns. endogenous physiologically actve compounds, and other
2 vy 330ris ol Les G 23 27g:n as well s vector-comrol technology  Medical chemical defense research
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will emphasize palhophysiological and biochemical studies 1o identify the effects of an expanding array of
CW agents. Additional research relates 1o pharmacoiogical studies of chemical biologicai (CB) agent
absorplion, distribution, and me'abolism, 10 determine strategies for protection of soldiers against C8
agents and treatment of CB casuahies.

Bigtechnology. To realize the potential of biotechnology for application in medical products, the
Ammy needs to expand s knowladge base with regard t2: the nature of macromolecular interactions;
structure-function relationships; and enzyme active sites #nd membrane receptors. Other basikc research
supports the development of rapid identification and dia«-nostic methods for the assay of toxins,
metaboltes, and analogues in clinical specimens and col'. ctor samples. Studies include the invesligation
and evalation 2 sensitive, specific methosis of detectio:. ‘or both antigen and antibody in biological
matenals, celular repair/regengcation, and the application 41 nucleic acid probas or symthetic antigens.

Communications and Information Processing. Rese-rcit into antificial intelligence (Al) has contributed
significantly to the development of expert system technok gy. Subjects of intarest for application within
the medical community include computer-based reasoning, perceplion, decision aiding, neural networks,
and natural language processing. Research in this aroa i driven by new computer architectures and
concepts related 1o the eventual implementation of Al, as ~al as by the increased knowledge of human
brain function provided by rgsearch in the neurosciences. Thase concepts have wide applications in
diagnostics and as awds for lield decisions. Molecular modeling techniques are making important
contributions 1o the development of prophylaxes and treatmants for chemical and biological agent effects
as well 2s 10 other aspects of miltary medicine.

. Research targeted tu the prevention and treatmant of
gisease includes studies on the pathogenes:s and immune mechanisms of rickettsial, enlenc, parasitic,
and other viral or bacteral diceases. Other studies concentrate on the modes of action of drugs, as well as
on mechanisms of drug resisiance and targeted drug-delivery systens. An important research focus is on
develupment of generic medical countermeasuras 10 broad classes of mildary disease threats.

Advances in combat casuatty care are promoted by basic siudies on the pathophysioiogical
mechanisms, sequelae, and management ol bumng, shock, and combat-relaied rauma. Research locuses
on identification of biccompatible ang biodegradabie materials for use as implants 1o replace los! lissues or
bone: on resuscitation techniques, including blood technology and blood substitules, and on ventitation.
Of special importance are studies delineating the physiological and psychological 1clerance of soidiers in
climatic and environmental exicemes, and studies on the effects of continusus uperalions and other
combat-related stresses.

Soldier Pedammance. Medical ressarch extends #s focus beyond preventing and (reatling casualtes
10 maintenance of soldier and unit performance in an increasingly compiex and lett.al environment.
Environmental extremes, cominuous operations, disrupted communications, protective clothing and
equipment, complex equipment, sensory overioad, and prophylactic medicahions for protection against
infectious disease, BW and CW agents all agd to the performance-impairng effects of anxiety. Research
not only specilies the performance effects of these factors, but guides the development of second and
third generation prolectinn and battletield ireatments. Additlional siudies focus on enhancing soldier
resiiency through individual stress management tachniques, leadgership strategies, docinne and
crzanization to oplimize sncial suppont, and elmination of non-combat related sources of slress

Sysiem Dynamics The AMEDD has the resprnsibilty to address tha health hazards domamn ol
MANPRINT for all syslem acquistons. Modern technology 1ends 10 place operators and crews in
canjerout operain;) environments. Blast overpressure, fumes, vibration, noise, and a2 host of other
fhenomena can have delnmental eHects on crew and operator health  To tullill MANPRINT requirements,
research 10 devekop an ungerstanding of these effects must be suppored.




W \mplementation
L The USAMRDC implemanis these thrusts through 6.1 rasearch oriented to the four medical R&D
L . program directorates (gescribed in Section V): Military Disease Hazards; Combat Casuatty Care; Chemical
“ - - Delense: and Army System Hazards. Table IV-3 lustrates which medical research areas addrgss which

) " - research tivusts. Research invesiment is leveraged through research conducied by other Ammy and DoD
age.ies, nmsuy acadamia, 2nd foreign sources.

Table IV-3. Basi: Resaarch Thrusts by Medical Research Programg

Applicable Medical Research Programs
Army Basic Miary Combai Army Medical
Research Disgase Casuaky Systems Chemica!
Thrusts Hazarcs Care Hazards Detense
Chemicay '
Biokgical X X X
Defense
Biotechnology X X X
Communication &
information X X X X
Pmcossing
System Dynamics ' X
infectious Disease
anc Combat Casuaty X X X

_Cam

Soldier Pertormance X X X X

EMERGING TECHNOLOGIES

The Arrny has identifiect 13 technology areas as likely 1o have greater impact on future warfight:ng
capabilnias than wouki competing fechnologies. These are identified as the Army’'s key emerging
technologies and are hsted in Figure 1V-2. Many of these technologies al least are indirect’y related lo the
medical mission. Severa!l hold near-certain promise of enhancing medical capability. neuroscience,
biotechnology . and computing/artdicial irelligence. The pnmary invesiment of the medical R&D
communiy will be in the biotechnology and neuroscience fields; other tlechnologies will, 1o a great exteni,
be explofed by the USAMROC. Table IV-2 hsts putential medical application areas of these technologies,
by Ammny research thrust. Figure IV-3 depicts these technologias and the investmerit of more than $40
mithon a year that the medical ommunity will invest in tnem.

Ve EeT i v~
| S| | S




——ra e . .
——n s Ateme el e em =

— e

PATIS. s 5ol 90nd.d PO ey St el

i s

e ——. 1 s vy € v

+ Neuroscience
- Improved soldier performance
- Reduction in combat siress casualties

« Biotechnology
.- Broad-spectrum vaccines and drugs
- Targeted vaccinas and drugs :

« Computing/Al ' .
- Diagnostic imaging systems
- Expen systems for irlage and diagnosis
- Disease vector control

Figure IV-3. The USAMRDC Investmant in Emerging Technologies

Neurscience Technology

Neuroscience technology 8 an integraticn of many subdisciplines that share a common focus: the
nervous system and its control of other biological systems. Within thess subdisciplines, the Amy
agdresses military-spacitic problems associated with sieep disruption, combat stress, cognitive and
sustaingd performance, protection against chemical and biological weapons, casuatty care and
return-10-cuty, and protecton against infectious disease (Figure 1V-4). Products of these rasearch eflons
will increase wartighting capabilities by protecting and sustaining the soldier-the most essential and often
most vulnerabla componant of any Army system-while enhancing his performance.

The promise of neuroscience for the solution of Army problems is rooted in techrical achievements
that have mado the discovery ot detailed brain processes possible. Over the past iwo doecades, the
detection Limits for brain modulators and membrane receptors—the sitas for action by
neurochemicals--have decreased exponaniiaily (Figure IV-5), Assay specificity in detecting minuie
dtiergnces between brain substances has also dramatically improved. These advances have led to the
discovery of additional neuromodulators--the regulators of biological systems--and o an understangding ot
their responses to environmental disturbances. Transformed into rapid, precise analyltic test methods,
these aiscavaries have spawned new pharmaceuticals, the eftects of which can now be studicd via
fesi-iube analyses of brain receptors and cuflured brain tissue. and by compulerized quantitaive
structure-3ctivity relationships. In paraliel, breakthroughs in brain-imaging techniques--cormputerized
tomography, magnelic resonance imaging. and positron emission tornography--have permiited
noninvasive, real-ime views of both struciure and function. These leaps in measurement t~chnology
have revaiuticmzed the time resclution of measurements, abbreviated the dala coliecton pious, und
increased the rate of Aiscovery.
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Figure IV-4. Neuroscience Contributions to the Warfighting Mission
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Neuroscience may provide the ability to optimize miltary perfostnancs under strassful conditions of
modam and future combat operations. The historical trend in engagements is a steady escalation in the
number of attacks per day. The advert of night-vision devices and the prospect of facing an enemy with
superior numbers dictate that future conllicts be waged continuously. Soldiers and their leaders will have
to remain alert for days, with ittle or no sleep. Brain-image analysis of k cal changes during sleep
disruption and heurochemical assays during sleep will suggest new way s to prevent the usual
pertormance degradations that occur during sieep disruption, and to improve the restorative powers of
limited sleep.

The greater imenskty and lethality of the future battletield will exacerbate combat stress. Nearly 30
percent of the casualties in a high-intensity war will be psychiatric, an increase caused by more combat
stress braakdown-a military-specific syndrome that can render nommal soidiers temporarily incflective
when they are exposad to the extremas of battie. Neuroscientific advances during the 1980s have
provided a detailed picture of the neurochemical changes that accompany sevare stress reactions. By
exploring the detailed mechanism~ of stress--progressive changes in the brain coupled with specilic
precipitating events, culminating in breakdown--concepts ¢an be developed to protect the sokfier from
batilefield stress's most debilitating aspects without distorting his appropriate assessment of risk (see
Figuse IV-6). Clearly, the control ot combat stress and the rapid retum-10-duty of stress casualties are
assential combat multipliers.
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Figure IV-6. Neuroscience Technology Contribution 1o Reduction in Combat Stress Casuatties

ol

Already. neuroscienliic technology has advanced the development of pretteatments and of
second-generalion antidotes for nerve agents. During the next decade, emphasis will be on
pretreatments against and antidotes fos future chemical and biological threat agents (Figure IV-7). These
new compounds will be more efficacious and specilic, and will produce fewer side effects. Their use
dunny a threat agent attack will reduce the number of incapacdated soldiers, severdy of the agent’s eftects
on survivors, and the number of deaths. tis expected that their development will dete, *he use of
chemical and biological weanons.
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Figure 1V-7. Bbtochnobqy and Neuroscience Contribution to Protecting the Fighting Force
From CW/BW Threats

. The most sweeping advances in 3oldier protection and performance enhancement will buildon
racent hauroscientific discovaries: the existence of an intricate web of relatonships between the train
a3 otha: blological systems, and the identification of specific heuromodultators that control an array of
processas. For exampie, one substance released trom the brain after severe blood loss triggars shock-—-a

- {#thal maction when uidreated, and a major cause of battiefieid death. Chemical blockers can reverse this
. stalg in secnas; administering them aliows a soldiet to survive until more definitive care can be provicad.

A simbar, experimental approach has been used (o pravent the death of nerve cehis iofiowing trauma to the
snine, thus protacting & Ainst paralysis. Ancther area of investigation involves the roles that other brain

-, Agoslances play in measlaing the body’s immune system, especialty during periods of siress. THis area
- promises {0 prownse on ateita-mal means of proteciing the soldier from infectious diseasa, tho pnmary

causootperson'm R sHes } 2Mhwears,

Kioteshng!ay

‘ Hicdechinrskogy mev a4 ] vaniety of techniques for manipulating &nd controiiing biological
pacestRs. The D0 dekines it 6 “any technique that uses iving organisms (or 2ars of organisms) lo
3@ Of MeCHy hrixduEts, 10 impiove plants, of to develop MICToo. ganisms for spucilic uses. The
Mehnologins spistalicaty indduded in this definition are recombinant DNA, ceil fusion technology including
hyaridamay, sermate <elt genetics, and novel bioprocess techniques.” Aithough biotechnology offers the

" po.ential for iaTiei & agvancement in many areas of mlitary inlerest, 8 greatest potential is in miitary

medical vwiense and health servicas. Industry, as well as the miltary, is ex'oitng advances in
botechrology. The exampies that follow highlight biotechnology’s potential for snlsing mililary medical
problems. Nun:erous oth.7 i'tary applications of biotechnology exist in areas such as delaection,
ideridicaton, and decomam :~tion of chemical and biclogical agents and in & whnoie range of products

tfrom the field of materials science. Rasearch in bictechnology is not only a rnedicy! detense goal: is a
natienal imperative. .

Endemic disease and bivlogical threats can pose bamers to deployment and warflighting. % is
expected that research in molecular biology will lead 10 medical . .cphylares and treaiments that offer
improved speciicity and polency, thus increasing eficacy and reducing 3de ettects. Figure V-8
demonstrates the predicted alfect of the appiication of biotechnology 1o medical defense on the time
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required to counter disaase threats. The development ol muttivalent vaccines thal confer immunity
against more than one disease will be emphasized in the nearterm. These vaccines will simplify the
medical logistics system and will minimize the likelihood of surprise by eithar Nature or hostile action. The
new generaiion of medical prophylaxes and treatments made possidle by blotechnology promises to
{acilitate deployment to areas of the word in which endemic diseases o¢ biological agents would now
threaten the success of military operations, and to greatly reduce the adverse impact that disease has had
on the availability of troops for combat and training.

Cal GENETIC
ANIMAL-BASED CULTURE ENGINEERING
TECHNOLOGY TECHNOLOGY TECHNOLOGY

IDENTIFY
OISEASE AGENT
PRODUCE NON-
TOXIC ANTIGEN
DEVELOP
PaN AN AN —J] VACCINE
1908 1349 1977
TYPHOID SOLIO BIRTHOF
VACCINATICN IN CELL GENETIC
CULTURE ENGINEERING

Figure IV-3. Biotechnoiogy: Reduction inthe Time Reqguired 16 Counter Diseass Trreats

Medical biclogical and chemical defenses are other arezs in which bictechnology ofiers the potential
or dramatic increases in detensive capabiity. The spactrum of currently recognized toxing and chemicai
threats represent one of the major warstoppers we may face on the hattlefield today, and biotechnology
will provide our adversarios with an increased capability 10 field chemical agents and toxin weapons. We
must use the polential capability of biolechnology to defend against these tnreats. Knowledge of the
agents is critical 1o preparing our detense. Biotechnology can provide the capability 10 diagnose or
analyze a wide variely of parameters critical to defense, from the nature or ideniity of the agent 10 the
blood chemistries of casuaitias. More impontantly, biotachnology can provids the prophylaxes, anidotes,
and treatments to counter the threats.

Progress is underway in dasighing and testing bintachnoiogy-produced prod=ais tor nerve sgenl
prophylaxis. As shown in Figure IV-7, products o biotechnology, in COMUncion vith neurosciiniitic
technology. will allow a much larger fraction of soldiers o stand and fight alter hav'ng been exposed 10
chemcdn or foxin agents, ;educe the degree of incapachation of ow-dose casuaties, ang shoren reluin-
to-duty times. B, enabling a larger percantage of casuaties 1o treal and evacuale themsel/es, these
prozucts wi! signdcantly decrease the combat manpower burden imposed by "buddy aid,” and extended
fcss of duty.
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In addition to reducing disease and providing chsmical 2nd toxin defense, biotechnology may
&N ance soldier performance in othes ways, including improved nutritan and cther ~ Jvancas in soldier
sustainmant not yet conceired. Potential batilefield payoffs include increased toierance for stress
induced by tatigue and by sxtremes of heat and cold. Cthar medical defense payofts can derive from
rapid wound repair, synthei.c blood replacemants, and bone healing — ali of which will extend the abiiity to
suppon extanded fieki operations and improve soldier survivabiity. Also, the cost of many mecical and

organic products will be greatly reduced as biotechnological synthests bacomes feasile.

Over a longer time frame, concepts under study are expecied i lead to techniques for organ and
narve regeneration, and to a battiefield role for madical interventions that today are classified as *heroic*
measures. These advances would reduce the number of casualties, speed recovery of casualties, and
hasten retum-to-duty, thereby reducing manpower and logistics requicements of future battiefields.
Biotechnology will be a major force multiphier of future warfighting capability. :

c ng/Aniicial intel

it is well raecognized that integration of new computer technology has had a dramatic effect on 2imost
every aspect of the Army’s wartighting capability, as well as on how fhat capabiity is exercised. The
capability to deliver medical care on tha battiefield should be no exceptlion. Advances in compuiation will
not only provica new locls and products for the tield, but also will sr.able advances in other emerging
technologies through laboratory applications. Although the USAMRDC will not be a major investor in the
development of computing 2nd related sottware technology, expicitation of this techiology for both
laboratory and fiekt applicatsc. 18 will be an essential conponent of the medical TBIS.

One of the most immadiate applicaticns tor hich-speed computere and expert systems will be in
#mproved diagnostics. 1t is expected that current technokagical capabilities in applications such as blood
cell counting, microscopic uring examination, and other pathology determinations wili be extes.dted.
Comgxster-erhanced diagnostic imaging in X-ray applications is currently being erpicred by the
USAMRODC. Future applications should see i Creased use of exper system software for automaled
recognition of normal and abnormal structures . well as computer-assisied diagnoses and
recommendations of (reaiment allematives.

Triage on the battietield is another process that could benefit from application ol compute: and
sofiware advancements. The requisite dlagnostic and rasource managemem skills of casuatty care are
extended to their limits in mass casualty sduations. The use of computer-assisted diagnosis. expert
systems, and simplified computer imerface dasign would enhance the capability of physicizns and
physician extenders to provide timaly and productive medical care on the high-intensity battiefieid, to a
single casualty or to marny.

SYSTEMIC ISSUES

Systemic issues are pervasive ani persistent pratems that may not have a system focu, but are
critically important 10 success on the hatllelield. It is essantial that the Army aggressively pursue solutions
10 such problems, beca'ise even partial answers have the potential to provide major advances in our
warlighting capabiliies as well as retum savings in the 1orm of reduced operating and health care costs.
By any measure, such solutions invandbiy have an exiremely high return on investment.

Tenissues are listed in the ATBMP. They are: atmosphernc/snvironmanal effects; lightening the
force; logistics research and dovelopment: rehability, availabilty and maintainabilty (RAM). fuels arnd
lubricants; corrosion. soldier-oriented research and deveiopmont: manufacturing technology;
consiructnn technology: and battlefield coftware erqgineering and support  The madwal fachnology base
contributes in the area of Soldier-Oriented Research and Davelopment (SORD). SORD is the Army's
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overall initiative o ensure that state-of-the-arnt technoloqy is developed and applied for the soldier, from
enlisiment to perdormance and survival on the battlefiekd. SORD comprises three areas: Personneil and
Training, MANPRINT, and Health Services. The medical technology base contributes to the Health
Hazards domain 0of MANPRINT as well as to Health Services. Figure V-8 lists the major issues under study
and reflects the sustained resource commitmen 1o this area, ranging from more than $30 million in 1990
1o more than $40 mitlion in 1996.

+ Weapons Bioeffects
- Directed energy
- Novel conventiona! weapons
- Emerging chemical and biological threats

* Preventive Medicine
- Epidemiology
- Disease vector contro!
- Environmental medicine
- Health and nutrit.on

+ Army Systemg Hazards
- Human performance limits
« MANPRINT
- Health risk criteria

Figure IV-9. The USAMRDC Investmeni in Systemic Issues

Heahh Hazards Domaio of MANPRINT

Taking the soldier into aconunt ag operator, user, and/or maintainer when designing a weapons
system continues 1o be J persistent research and daesign problem. What is known about soldiers’
capabilities must be integrated into system design from the beginning. Technokgical advances ¢an be
negated i soldier-orientod issues of mainainabilily, training, soldier availabilily, health hazards, and crew
performance are not acdressed early in syslem desigri. The MANPRINT process (AR 602-2) is the Army's
cotiative 10 ensure thei these factors are considered.

F.olure Ay sysiems will continue to challenge the physiological and psychologicat tolerance limits of
the cold-2r cperator through exposure (o such cGcupational hazards as: toxic fumes, vibration, ncise, and
nolce gverpressures frorn operalion of our own weapons systems or from nonpenetrating impacts on
conniai vehicles: nonaomizing) electromagnelic radiation from laser rangehinders and target gesignators;
ard meeowgyoimiimatar wave gmiscinns from commynwatnns and radar systems  Thece hazards
Foooen signidkant, but manageable, risks for health and ~arfarmance degradanon,
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As our owi forces modamize their weapons systems and tactical operations, medical resaarch must
maintain a technology base to identily potential delicits in the planned use of the soidier himself, or in the
interaction ol the soidier with Army systems. Research eHorts will ganarate the knowiedge base
necessary t0: define the mis of human physioiogical and psychological tolerance; idantity the heaith
risks in the evolving battlefield environment; davelop t1e risk assessment methodology required to
evaluate the hazards, recommend the critenia tor desi n ol 1he protective equipment necessary to
eliminate or reduce risks to heatth and performance; and, finally, to establish melhodoloqoes o evab.a!o
effectiveness of current and new integrated protective equipment systams.

The failure of the sys19m designer to adequately consider the capabilities and limitations of the
operator is a chronic problem in matariel Cesign. identification of the gemands on and risks {0 the soldiar
operator during the development of concapis allows time for assessing the nature and magnitude of the
probiems, and ensures fielding of a hardwere system whose performance is not unnecessarily
constrained by the physiclogicalpsychological capabilitios and tolerance of the operators. it i3 essential
that hazards affecting human operators be considered earty in the development cycle. Post-production
moc.ication o comect operator-related cystem deficiencies is, at Dast, expensive, and, at worst,
impossible.

Heatth Services

Heatth services consist of those services pesformed, provided, or arranged that promote, improve,
consarve, or resiore the menal or physical weli-baing of individuals or groups. Although alt medical
research and the investmente in each of the domains of the TBIS support heatth services, several
research issues require continuing attention and are thus part of the Systemic (ssues domain. These
iS5Uas can be groupad under the Lroad headings of Preventive Medicine, Combat Casualiy Cars and
Survivability/Sustainability.

Breyentive Medicing. Disease, not injury, can be expected to remain the major contribulor to
rmanpowaer loss dunng wartime. Athough i is planned that drugs and vaccinas will be developed 1o
compansats for the lack of natural immundy tor diseases not endemic o the U.S., such gains may be
reversed by disease organismes’ constant evolution of drug-rasistant strains. Medical technology base
research will continue to emphacize fundamental studies to prevem, diagnose, and treat inlectious
diseases and biclogical threat agents thai endanger the abilily of U.S. Forces to deploy and sustain
operations in any parn of the world. Continuing aftention must be paid to the issuas of vector transmission
and control, epidemiology, Ind risk assessment {0 provent threat surprise.

Combat Casuatty Cara. The increasing complexity and imtensity of the future battialiekd will present
persistent challenges to the AMEDD's ettorts to sustain warlighling capabilty in accord with its mission 1o
conserve the fighting sirength. The nature and weapons of warare are constantly evoiving and tha Army
will continue 10 need a combat casualty care research program that supports the warlighting capability
through enhanced retum-10-Juty rates in the forward battie area for soidiers who have sustained non-lite-
threatening woundds o injunigs and a reduction in the Mmorbidity and monality irom batllelield episodes of
major physical or psychologicai trauma. Combat casually care mus! adapt lo the high-intensity, integrated
battielield to provide resusciation, treatment, and return-to-cuty capabillties 10 smaller unts operating tar
forward wah imied logistical support. Medical capabilties must provide eHactive diagnostics and
lreaiment tor single and combined injuries expected from luture weapon systems employed on the
eregrated battiehe o

Supvivab sy 'Susianabildy The psycho' gical and physiological siressors of the mildary environment
are notf resincted 1o systems covered by MANPRINT, disease, or wounds. The age okd prablems of
ocerations interrestnal anc cumatc extremes anct the mental stiess of combat ramain. ard in some cases
veilincrease imimpatance nthe era of ArrLand Batle-Future. Bywomedical rescarch :nto the napasihucs
argd i:maatong of the Suihicr will continue 10 be 1mponant 1n ensurig both imanyved survivability and
sustadiabuay of the human component of warlighting svstems.
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SUPPORTING CAPABILITIES

Supporting capabiliies are those elements of the R&D program that abet the technology
development process: facilties in the Continantal United States and overseas; special-purpose
equipment and compulers; tasting technology: simulation and modeling resouices: and assessment
technology. These provide tha structure and the 10¢ls with which the R&D community can achiave the
required Army systems of the future.

The Army must maintain a robust and forward-locking R&D establishment of workd-class stature H it is
to altract and retain the high-quality personnal who will develp the winning technowgy of the future.
Recent experience indicates that inadequate, antiquated facilties and equipment are key factors in the
departure of many of our most productive scientists. H this trend is 1o be reversed, a concernted effort mus!
be underntaken to place greater management emphasis on supporting capabilties.

Figure IV-10 depicts priorty supporting capability requirements for the medical technoloQy
development commundy and the budget of approximately $20 million per year. These funds come trom
the Army technology base budget. Other support funds are ottained. For example, physical plant and
range costs are generally secured through MCA funding in a separate Congre-sional appropriation. R&D
compates with other Ammy and DoD activities for the MCA approprittion. Technology base suppont
capability funds can also be provided through: Operations and Maintenance, Army (OMA); technotogy
management {6.5/6.7); and advanced and engineering davelopment (6 38/6.4) appropriutions,
particulanly when the monies are for special-pu:pose equipment, test and evaluation facilities, and
computers. Usually, howevor, this benefit {akes the form of acquiring equipmat { left over from these
activitigs for technology base application.

- Capabilities
- Biohazard & chemical containment
- Ovarseas lahoratories
- Equipmemn modemization

+ Mcdeling & Assessment Technology
- Performance assessment meinodologies
- Laboratory-io-fickd exirapalations
- Computer modeling of living systems

Dolars in Mi%iore

figure 1V-10. The USAMRDC Investment in Supporting Capabilities
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Equioment and Facili

Although technology base tunds normaily are not used for faaiities construction. they are often used
for the laboralory renovations and new equipment necessary to support specilic projects. The age of
currem (acilfties, the space and utilty demands placed on these facilities by modern research equipment
and the requirements imposed by Faedaral regulations goveming animal care, occupational heatth and
safety, and environmental protection, have placed an increasing burden on both technology base and
nther funds used to suppon faciltties (e.g.. MCA, Real Property Maintenance Activity (RPMA)).

Many facilty renovation needs are handied locally through the use of current year funcing, often to
the detriment of ongoing technology base programs and at a sub-optimal ievel of 2ffort, in order to stay
within local expenditure authonty. An integrated, Army-wide etiort must ba initiated 1o optimize renovation
projects of critical impertance to the R&D mission and secure activity-wide funding authority on an annual
basis for these small but imporiam projects. The OASA(RDA) is exploring solutions to these probleins,
but each laboratory must continua to carefully balance, within allocated resourcas, the investment
requirements of R&D and ils supporting infrastructure.

The Army's technology base R&D community 1s housed in buildings that average 31 years of age.
The CONUS laboratories of the USAMRDC are even older, anr average of 40 years. Over $200 million in
MCA requirements currently exists for medical R&D facilities. Primary needs include replacement of the
Watter Reed Army Institute of Research and expansion for the U.S. Army Medical Research Institute of
Infectious Disease (USAMRIID). Additional requirements depend on Congressional decisions concerning
implementation of the findings of the Base Realignment and Closuré Commission, which recommended
the relocation of the Letterman Army Institute of Research (LAIR) to Fort Detrick, Maryland.

Modeling and Assessment Technoloqy

The use of simulations and computer models represents one of the greatest potentials for advancing
the Army's R&D program effectiveness. The overall objective of this effort is 10 change the development
process from one of “prelotype-buikd-test-break-fix* to "simulation-based manhardware-in-the-100p.° In
many cases, this will permit: evaluation of advanced concepts befora pitotype construction, lower
developmental costs, elimination of falss 51ars, and shoner Jevelopmental timelines. This area can be
divided into two genaeral categories: physical simulation anc anatytical simulatior:,

jon. In numerous areas, physical simulation is a vital element towarc better

understanding the problem.s facing the soldier un the battietield and their potential solutions. Physical
simulation models provide data for situations in which the risk involved precludes use of humans or in
which the cos! of fieid testing is prehibitive.

Medical models in this category include cell- or animal-based models used 1o identily physiological
sitas and mechanisms of action of health threats, and 10 evaluate/pradict the effectiveness of candidate
medical countermeasures 10 these threals. The unique nature of many military heatth threats (e g.,
biclegical weapons, diseases rare 10 the U.S.) mandates continual attentinn to model development,
Auyditionally, expectations of continuing social and polfical senstivity 1o the use of anirnals in research
domand an increased invastment in research aimad at redycing the medical community's dependence on
animal models.

Medical research also requ:res hardware-type simalators, such as envionmental chambers and
awrcrafl simuialors, to rneet mission responsibiities economically. These simulators enable detailed study
of cperatvns in controlted stressiul envirgnments.




—

Auahvtical Simulalion. Analytical simulation techniques provide the methodology for generalization
and extrapolation ol effects trom a Umded base of experiance or data and provide insight into the real:
world implications of miltary/medical operations.

More effectively extrapolating the results of animal experimentation to man, and of human research
from the laboratory to the field setting, presents a continuing challange for science. The development of
more accurate and relidble assessmant anc prediction modals and techniques will facilitata the utilization
of basic research results; reduce the time required 10 liekd improvements in maleriel, doctnne, ang
training; and reduce rasearch costs.

Further research on hazard risk analysis will be required to more closely match this methodology to
the unique requirements of the miltary environment. Tachniques that are adequate for the civilian
workplace may be unsuitable for the miltary, especially under watime conditions. This situation magnifies
the long-standing probiems that oparational planners have had in estimating individual and unit
perormance decrements associated with operations in NBC-comaminated envionmenis. A better
understanding of the physiological effects of vanous exposure to NBC threats, couplad with the
predictive methodology necessary 10 translate these eflects into operational impacts, will aliow
commanders 10 select the minimum level of protactive postura required to accemplish a mission.

Finaily. analytic modeiing assists R&D program planners in effiziently allocating scarce resources
among compating raquirements. Examples of this type of analysis can be found in Section il (i.e., AURA
mogaling).

NEXT-GENERATION AND FUTURE SYSTEMS

The ultimate mission of the Amy's technology base program is 10 provide the soldier with a fighiing
advantage on the battlelield. To this end, the Army ideniities promising technologies, then sxecutes
basic and applied research that examunes them, advancing the state of the art as necessary toward the
application of thase t*chnologies to militanty significant problems.

A major responsibility is to show that the technology is mature enough to be incorporated into a
system that will be ficided. Technology demonstrations (discussed below) are one link between today's
technology development and tomormmow's systems.

Army modesnization plans are developed as a coordinated eftort of tachnologists, system designers,
and users. The R%D community detines the capabilities that new technologies make possibie; the
planners 1t these capabilties into the Army's plans for systems. Rtis an iterativo procass in which the Army
modernization plans and the  TBMP reinforce each other through diali.gue among the players.

g I Transition O .

To more expeditiously incorporate emerging tachnologies into figided systems, the 1987 Defense
Sclerce Board Summer Study on Management of the Technology Base recommended a new class ot
tecanoloqy demonstraticns, the Advanced Technology Transition Demonstration (ATTD). Successiul
ATTOs are candidates for direct transition to Full-Scale Engineering Developmant (6.4), bypassing both
the Concept Exploration and DemonstrationvValidation phases of 6.3B. Defingd as technology
demonstrations lasting approximately 3 years, costing $10 million to $100 millon, and conducted in a higid
environment with panicipation by the CBTDEYV !{i.e., with troops). ATTDs will cemprise 50 percent of the
total 6.3A program by 1991, according o OSD direction. The programs will be reviewed and lenced by
both the OSD and the JCS. A list of ATTD critena is showriin Figure 1V-11.




+ Risk-reducing "Proo! of Principie® demonstrations to de conducted at the system or major
subsystem level in an operational environmont rather than in the laboratory environment.

+ Potential for new or enhanced military operational capability or for signiicant improverment
in cost eftectiveness.

* Duration o1 3 years (typically).

Total program cost of $13 million to $100 million (typically).

A transition plan in place at the outset of the ATTD. Potential systems appiications and
fransition windows shouk! be idemitied at this time.

Panticipation by the user (operator). Ordinarily, the user should serve as the program spnnsor.
Participation by the developer (systems command). The developer should serve as project
manager for the damonstration.

Figure [V-11. Characteristics of ATTD Projects

Medical Technoloqy O .

The USAMRDC's 6.3A research programs do not meet the formal definition of an ATTD. As required
by Federal law, it is establishad DoD and Ammy policy that all biologicals, pharmaceuticals, and other
medical materie! subject to Federal regulation be appmved by the FDA prior to purchase or use by U.S.
military torces. The FDA regulations permit human testing only after extensive preclinical tests have
demonstrated the safety and efficacy of the products mn techmlogy demonstrations using nonhuman
modeis. As discussed in Section |, medical 6.3A programs (i.0., Core Drug and Vaccine Program) are
designed {o provida the greclinical data base which is used both to gain FDA approval for human testing
and as the basis for & Milestons 0 gacision. 1t is human salaly and elicacy, not the formal provess of the
Army's system of life-cycle management, that is rate-limiting in the development of medical products.

The operational environmert of medical 6.3A technology demonstrations involving unlicensed drugs
and vacsines is restricted 10 laboratory testing in nonhuman models by FDA regulations, as well as DoD
policy. Even atter FDA approval is obtained, in many cases human lesting cannot be conducted in a truly
operational environment due to legal, moral, and ethical proscriptions (9.9., exposing troops 1o BW or CW
agents).

The approach 10 tachnology demonstration within the Core process is 10 use the diverse contractor
and in-house capabiliies provided by the Core Drug and Vaccine Program to produce the information
required both 10 gain F DA approval for human testing and as ihe basis for informed decisions on the
technical feasibilty, fie:d utility, and cost-atfectivenass of candidate nroducts. The process nains its cost
effectiveness from management as individual technology demonstr. .ions within a consotidated and
sustained Core program (see Figure IV-12).

Given that vaccines and drugs already have the suppont of the CBTOEYV ard user (i.e., generic or
CAPSTONE O&C plans have previously been approved), and that a well-developed system for assessing
technological (2asibility is in place, the preponderance of the medical 6 3A program already meets the
intent of the Deianse Scierice Board (DSB) which led 15 tha currenmt ATTD program emphasis. The user
rerrGseni2tives unucrstand the restrictions on medical R&D and suppon developmenial new stars if
:nodeling of op erational conditions in a Iaboratory setting identities a polentially successfui candidate.

The user comn unity, thrcugh participation by representatives of the medical CBTDEV and the Surgeons
Gericral of the Sarvices, 'akes partin the evaluation process through established decision and overs:gh:
foryms such as the MGRE, the AMEDD Tech Committee, and the AS:JREM Cemmiltee.
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in recognition of the inapplicability of the strict ATTD guidelines to medical 6.3A programs ard the
need 1o sustain the Core Drug and Vaccine program, the Deputy tor Rasearch and Technology,
OASA(RDA), has agreed to consider the Core Program equivalent 1¢ ATTDs in terms of meeting DoD's
mandate for a 50 percem investment.

Several work units within medical 6.3A projects do support other Army ATTDs, particularly the Soldier-
Integrated Protective Ensemble (SIPE). Among medical ellorts supporting SIPE are the Core Drug
Program, which supports the technology de™onstration for skin protectants; the laser bioatfects program,
which supports laser eye protaction; and the environmental and nutrition research programs, which
support the development of combat rations tailored for environmental extremes. Technology
demonstrations for medical equipment and validation of medicaf information products are also conducted
within the 6.3A program.

Nex1-G : | Euture Medical S

To support the goals of The Surgeon General's Medical Modernization and Health Services Lorg-
Range Plans, new generations of medical systems and products will be assessad for technical fegsibility
and operationat utility. Primary emphasis will be placad on systems 10 support conservation of the
warlighting capability through prevention of casualties and through increased relurn-10-cuty rates for
sokdiers incapacitated by disease or injury.

Medical products for the soldier and combat heatth care provider are grouped into five tamities of
systems: (1) system of medical dafanse against infectious diseases, (2) system of combat casualty care,
(3) system of sokdiar protection, sustainment, anc enhancement, (4) integrated system of medical
chemica! defense, and (5) integra’'ed system of biological detensa. Details concerning next-generation
and future systems within these families are provided in Section VI. Figure iV-13 depicts the investment of
more than $70 million a year that the USAMRDC wilt invest in these technotogies. The following
paragraphs describe the strategy for future invesiments in tachnology base research programs
supporting advances in each of these families, key products within the family, and the expectad benelits
to miitary wadignting capabilty.

Syalem of Medical Defense Against Infeclious Diseases. The ability of U.S. Forces to deploy and
sustain a warighting capability anywhaere in the werld must be supporied by the development of products
for the prevention, diagnosis, and treatment of infectious diseases, especially those for which U.S. Forces
have no natural immunity. New generations of vaccines and drugs will be required to counter {hose
disease-causing organisms ti.at have developed rasistance to current medical countermeasures. First-
generation medical countermeasures must be developed 10 diseases endemic 1o those areas of current
and most probable future U.S. military in-olverment and to ciseases for which there are no current
vaccings. Product improvaments in topical skin protectants tor insect-bome and other parasitic diseases
shouit 350 be Duued. A rey procdkict wih high impact on manpower avaiability is a vaccine efisClive
against mataria, a disease which has traditionally debiltated U.S. Forces deployed to tropical areas.

For fulure systems, increased application of the principles and techniques of biotechr logy will
facilitate the development of saler, more effective vaccines. Expanded use of genetic engineering
technologies will advance the development of polyvalent vaccines, which can confer immunity to more
than one disease. Biotechnology offers the capability to rapidly counter, or parhaps avoid, the
development of rasistant organisms. Additionally, application of microencapsulation and liposomal
technology. coupled with krowledge ga:ned from the neurosciences, will enhance prospects for the
development of targeted drug and vaccine delivery, reducing the potential for performance debilitation
and toxic side effects and a'lowing new approachaes to disease prevention angd treatment.
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SYSTEMS OF:
+ Medinal Defanse Against Infeciious Disease
« Combat Casualty Care
» Soldier Protection, Sustainment, and
Enhancement
« Medical Chamical ang Biological Defense

INDUSTRIAL BASE:
* DoD Drugs
+ DoD Vaccines

-Figure IV-13. The USAMRDC investment in Naxt-Generation and Future Syslems

System of Combat Casuaity Care  Troops retuming to duty trom the health care delivary system
provide operational forces with their primary source of trained and experienced replacements. Force
eflectiveness should he strengthenead through concepts and materie! that foster enhanced retum-to-
duty rates in the forward battie area and that support reduced morbidity and mortality. The evaluation of
medical materiel and techniques for combal casuaky care shouild focus on the identification of improved
diagnostic, resuscitation and stabilization techniques for employment far-forward. The primary goal is to
provide a margin of safety against the delays in evacuation to definitive medical treatment facilities which
can be expected on the integrated battiefield. Examples are: a therapeutic compound that would reduce
the incidence of brain damage whizh often accompanies head injury, biood 0ss, or shock; blood
substitutes; and minlaturized x-ray sources and filmiess x-rays.

Since military medicine will continue to depend, in wartime, upon Resefve Componen parsonnel, as
wel as on physicians recenly trained in a Civilian setting, & is wmponant that the medical 6.3A program
conminue o provide a path for insenting currem medical tect.nology Mo future systams, matenal, and
methods supportable in the field environment. Improvements in medical equipment will resutt from
advancements in microelectronics, power generatiorystorage, advanced materials, computing. and
artificial intelligence: for exanple, the availability of lightweight, fieid-portable, medical diagnostic systems
using techniques such as magnetic resonance imaging (MRI).

Expen computerized Systems 1or ifiage and diagnosis at tha baltation aid station will reduce the
requirement for professinnal medical training and will pmmote the expeditious handiing of and appropriate
treatment for combat casualies. Advances in the naurosciences will provida for improved return-10-guly
ol psychiatiic casualies.

System of Soldier Projection, Susiaioment, and Sohagcement. In addfori to the threat of disease or

injuries as a direct result < | enemy action, the nature of the military occupational environmant itse!f
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conains unique threats to the heahh and wali-being of soldiers, in training as well as combat. The ciimatc
and terrestnal environments in which solkdiers must train, work, and light expose them to increased risks of
in;ury, lliness, or performance degradation from axtremes of haat, cold, and high terrestnal atdyde. The
cystems they operate may present adgdtional health hazards trom electromagnetic of PON-VNL2iNY
radiatron (lasers, high energy microwaves, particle beams), noise, vibration, blast overpressure, and toxic
chemical by-products ol weapons systern operation, inciuding fire and explosion. Products in this sysiem
provide preventative or therapeuiic countermeasures against these threats and also maximize soldier
periormance effectiveness during deployment and sustained operations. Although inlormation products
provide major contributions to this system as gudelines for Matenel Developers and hazard-nsk cntena for
use by Commanders, the resources allocated to information products are captured under the TBIS
categoty of Systemic issues (see p. 4-13 ff). Only those medical resources dedicated (o development of
materiel solutions are captured here. In some cases, the end tem Is developed as a non-medical product
in coordination with the Army Materiel Command.

Next generation contributions o this system include biomedical healtth and performance assessment
of two Army Materiel Command products: the Soldier-integrated Protective Ensemble (SIPE) and a tield
feeding system. Medical items under development include two drugs which use neuroscience
technology to improve soldier performance, i.e., for prevention of acute mountain sickness and for sleep
induction to prevent jet lag dunng long deployments.

Future products in this area must keep pace with the hazards of future weapon systems as they are
developed. Several biomedical approaches are under investigation for protection against faser and non-
laser directed energy weapons. Mission effectiveness in enironimental extremes shouid be improved by
products to assess hydration status of field personnel, expert systems for selection of perfermance
sustaining dietary supplements, a hand-heid heat stress caiculator {nr work-r@st Cycles and hydration
requirements, and ultimately, personal thermal control systems. Advances in the naurosciences are
essential for the prevention of combat stress reactions and technologies to promote soldier alertness and
enhanced performance. Future options for tield nutritional strategias will be expanded by
biotechnological approaches.

g : i jologqis anse. Although chemical and binlogical
defense are otten reterred to logether (l e., Chemauo or CB Defense) the medical chemical and piological
defonse programs are saparately managed. in contrast to the similar approaches used by the nonmedical
program for individual ang collective protection against chemical and biclogical threats (6.9., protective
1nasks), the medical programs utili2e difterent technological approachas to the chalianges they face,
shaped by differing iegal and reguiatory influences. These approacihes are suited only for integration
within each program, not acruss programs, for management purposes. Nevertheless, from the standpoint
of the end user, the soldier in the field, these separate programs provide an integrated and flexible system
of protection against both chemica! and biological threats.

In contrast to most medical programs, the products of the medicai chemical and medical biologica!
defense programs are heavily integrated into nonmedical NBC detense systems, and are o*2n issued as
soldier, rather than medical, tems. The fiexibility afforded by the interaction between capabilities
provided by medical protection and by individual or collactive protective equipment can si¢ nificantly
enhance mission effectiveness dunng chemical or blological warfare. Medical products forn integral
components of both the Soldier Modernization and NBC Defense families of products developed by the
Anry Materiet Command. Coordination among medical and nonmedical programs is achieved thmugh
lormal and inlcrrnal interactions and joint planning at many levels, trom individual fabs and cerers to Joint
Service.

Technology demonstralions during the POM years wili assess the feasibility of a new generation ol
medical approaches 1o proiection from {he incapacdating and lethal effects of chemical and biolog:cal
threat agents. The provision of signiicant protection aganst the effects of moderate levels of threat




agents ihrough medical prophylaxes will enhance force effectiveness by allowing commanders to adopt
lower levels of Mission-Onented Protective Posture. Among the key next-generation produycts will be
improved pretreatments for nerve agents that wuil provide tha soldier signiicamt protecton. For biologicat
threat agents, the availability of a first generation of medical prophylaxes to toxins wili provide sigmificant
protection. improved antidoles and therapeutic measures will further enhance force effectiveness by
increasing the rate at which casuallies are retumed to duty, and will lessen the evacuation burdern on both
medical and nonmedical personnel by reducing the proportion ot non-ambulatory casuatties.

Future products within these families of systems shoukd provide protection against an expanding
range of chemical and biological threat agents. in addtion to the provision ol prophylaxes, pretreatments,
antidotes, and therapeutics effective against threats not previously addressed (i.e., emerging threats),
there should be an acceleration in the development of single products effectiv: against broad classes of
threat agents {8.g., polyvalent vaccines, improved antiviral drugs). To aid i~ the treatment of casuatties,
diagnostic equipment should be developed that better identiiies both the cpecitic threat agent employed
and the nature and extent of the injury. Achiavemant of these objectivas will require concerted etiors to
use emerging iechnologics, especially biotechnology and neuroscience, in military medical producls.

TECHNOLOGY BASE FUNDING

Investiment in the Army's 6.1 and 6.2 funding categories, which represented as much as 3 percent of
the Army's Tolal Cbligation Authonty (TOA ) in the 1960s, has been declining steadily since FY78 (see
Figure 1V-14). Continued decrements, coupled with demands to suppornt high-priority, near-term needs,
have sencausly damaged program stability and resulted in a weakened technology base. A major risk is that
needed efforts tack the “crtical mass® of resources that they require if they are to be productive.

Increased support and stability in tha Army :echnology base are prarequisites tor scientific and techno-
logical competitiveness and superionty.

FISCAL YEAR

3 61Flus62

Figure IV-14. Army Technoiogy Base (6.1 plus 6.2) Percent of Army Total Cbligation Autnority
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To anain a measues: <t stacity for the Anry's 6.1 and 6.2 programs, the ATBMP TBIS sets a goal for :
UM sustained funding dt the Army's Y30 level, with no less than zero percent real growth !
mairtaned thereattor. 1tis hoped that the technology base will show a 2 percent real growth for FY32-97. i
Although not an id2at sduation, this investment strategy aspect is consistent with the long-term nature of
nasx and anplied research and will permit the Army's scientists and engineers to conduct long-range
planning ' énsure that the technologies required tc address future warfighting needs will be available.

P

In FY88, the Total Army Technology Base comprised 11.3 percant of the entire DoD Technoiogy
Base funding (e.g., $8,.661.1 million FYB88). The Army Meucical Technology Tase funding of $187 4
million represents 17 5 percent of the Total Army Technolegy Base in FY88 but unly 14.2 percent
{3176.6 million) in FY9V. Allocation is in tine with Ay goals (Figure 1V-13).
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Figure 1/-15. Medical Technology Base Resource Allocations by Category

From the late 1970s to the mid 1980s, funding for medical R&D grew in responsa 10 the aocurnulation
of expanded missions, primarily for Joint Service Programs. The funding profiles shown in Figures 'V-16
and IV-17 demonstrate this growth in botn current and consiamt doliars and as a poercentage of the Army’s
total investment in R&D. Although the number of missions has remainec constant since 1986, the
funding has decreased, both in terms of real doliars and as a percentage of the Army’s R&D investment
The increases in funding projected for FY93-94, based on the 90-94 POM, are likely 1o be oplirn:st.en 2
current iscal environment.
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- An essantial component of the Amy TBIS is o amsaliorate austere technology base Army funding ‘ :
projections by leveraging non-Armmy technology base programs; i.e., using “Other Peoples Monay ~ : ¢
(OPM). Sevaral sources of funding within the DoD can be accessed 10 supplement the Army's RDT&E 1
funding. One is the Artny’s panticipation in the Balanced Technology Initiative (BT!) Progrant. Another .
source is tunding provided by the Defense Advanced Research Projects Agency (DARPA), and another
through use of congressionaily approved funding for irternational cooperative RDT&E. .

: Ia \nitiat

In FYB7. Congress established the BTI to provida additional support for the rastoration of the
conventional defense technology base and for the development of techhologies that promise to
significamly advance our convemional defense capabitities. The technology base budget for BTI for FY83
is $338 million; of this, $71 million was provided directly to the Army, and $203 million 1o programs relevant
to Army needs.

{mernational Cooperative RDTAE (“Nunn Money®)

In the arena of imemnational cooperative sgreaments, the Artny position is that there shouid be two-
way flow of ideas and information, and cost sharing is encouraged. Intemnational cooperation in RDT&E
otfers an opponunity to capitalize on advanced technology daveloped by our aliies, and to make programs
more atfordabie by spreading costs among a number of pariners. As a means of encouraging more
international cooperation between the Unied States and ils allies, Congress passed the "Nunn
Amendman” to the FYE6 DoD Authorization Act which, for the lirst time, provided monies designated
spectically for cooperative international RDT&E ventures. This annual infusion of congressionatly
approved funding has been supplemented by Defense Guidance which eslablishes an FY34 target of

10 percent of total RDT&E to be set aside for cocperative programs. By FY2000, the goal is 10 reach
25 percent.

To optimize the use of additional yearly funding, and the technology advances and nondevelop-
mental tems (NDIis) of our allies (as well ag their investmant), it will oe essentlal o focus on those
oppontunities o'fering the gieatest retum.

Accordingly, R&D projects selected by the Army 10 share in the allocation of *Nunn Money ~ will be of
such importance that they would be pursued as “U.S. only,” even if overseas partnors could not be
attrac »d. The Army's Interational Cooperative R&D Program is managed by the QASA(RDA). Selection
criteria are that each vooperative R&D project must:

« Contribute toward improving the #onventional detense posture (includting chem 2al and biological
defense);

Meet a datined U.S. requirement;

Occupy a pnority pesition in the Army’s Long-Range ROA Plan,

Be suitable for collaboration:

8e supported within the Army, the OSD, and the Congress;

Be funded in the Five-Year Dafense Plan, or be scheduied for funding submission:

Be of interest to potential partners who have funds and are willing to share the project cost on an
equitable basis; ang

« Be acceptable for ether U.S. or t2reign lead/management.

* e » & o




Given ihe increasing lkelihood of level or recuc~d Army funding over the naar- to mid-term,
leveraging will become an essental eiement of the TBIS for medical technology base programs. The
Nunn Mcney program is just one of maiy ways (0 accomplish this objective  Maore broadly, the USAMRDC
ieverages lechnology dollars through academia and other Government agencias al buth the national and
imermnational level, and through industry. The objective is to aocess, with a relatively small contract
investment, the extensive and costly data and knowledge base that is availabls outsde the Services.
Figure IV-18 illustrates some of the means used 10 gain that igverage.

* Nanonal
. Academic institutions through contracts, Intra-govemmental Personnel
At (IPA), feSowships
- Tha National Acadermy of Sciences (NAS)he National Insttutes of
Healthvthe National Science Foundation (NSF)} throeugh Mitary interage-cy
Purchase Requests (MIPR<}, data tases, .2minars, exchanges
- Govemment agenciet theough MIPRSs, the Detense Technical iInMformation
Center (DTIC)
» intermnational
- Technical DEAs
- Cooperative developmam programs
- NATO comparative 1esting and foreign material evaluations
- Symposia and meetings
- Foreign academic contracts
- European Research Oftice
- Scientific and technical centers. Europe and Far East
- World Health Organzaton (WHO), Pan Amencan Health Organwation
(PAHO)
* Incusirial
- Cooperative Research and Davelopment Agresmerts
- Smalt Business Innovative Research Program

figure IV-18. Leveraging R&D Dotlars

The USAMROC encouragas research in relevant fields at collenes and yniversities, and cooperates
wil research etfonts at the NiH, the NSF, and other Govemment aguncies. Tha USAMRDC recearch
programs complamem and explont civilian science and tachnology effons over the fuil research and
development spectrum (6.1 through 6 4). The commercial sector is encouraged 16 address problems of
niltary imerest through the Smalt Business Innovative Research Program.

The Fedaral Tecnnology Transfer ACt. passed to enhance technology transter from Federal
laboralories to the private secior, i1s the authority for numerous USAMRDC Cooperative Research and
Development Agreements (CRDAS), pnimanly wih pharmacoutical, chemical, and tolechnology firms
Funds, personnel. ard equipmeri may be provided In tha Goyemnment Laboratory by industry 10 st:tnulate
collaboratve research and development, the Govenmem may grart an exclusive Ixense 10 a firm for
invenans concer/ed or reduced 10 pracice during perormance of the CRDA  The CRDAs stmutate
commercigi development, as well as the evolut:.on 31 mildary products.
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Medical research and devetopment is an intamaticrna! program that most typifies broad and etlective
current and polential oppnrtunities beth in devetoping and developed nations; hence Army technology
basa infliatives olten have high pay-off and leverage potentizl. The USAMROC participales in information
and data exchange programs, cooperative developments, NATO comparative tests and foreign weapons
evaluations, and symposia and meetings. Foreign academic contracts may be awarded where payotis are
evident.

. The Medica! Cepatment (USAMRDC) is in a position to leverage R&D dollars as responsble agency
~ for ihe Army ir: it8 role as lead or executive agent for several DoD programs, These are AIDS research,
Infectious Disazsas, Combat Dentisiry, and Biological-Chumical Delense.

Use of OPM 1o sustain the momentum of military medical R&D will become incraasingly imponant.
Augmentation of Congressionally-approved prograris with funding from non-Army sources, such as the
invesinent Ly the KiH for Human immunodeliciency Vinus (HIV) research 0.1 peGiatrc cases, is APPropnaie
when such incentives complomant but do not have an adversa impact on miltary-unique aspects of the
program. The USAMRDC managers and scientists are encoiiraged to identity atiernative sources of
funzing 403 other intiatives that will alfectively ieverage the invesimant in the technology base that the
Army can aftord.




Section V

MANAGEMENT OF MEDICAL RAD PROGRAMS

INTRODUCTION

Scigntific and management personnel of the U.S. Army Medical Research and Development
Commana are active in every phase of the R&D process, from identdication of problems to provision of
eftective solutions. The management structurs has been optimized to faciiitate the transition of medical
solutions, both materiel and informational, 1o the user. This section describes the organization, program,
management, arxl exacution of medical R&D programs.

ORGANIZATICNAL FRAMEWORK
Offica of the Secrelaty of Defense

The technology base managemem oversight functions of the DoD &re performed by OSD through
the Oftice of the Director of Detense Rasaarch and Enginaening (ODORE). Within this office. responsi-
bilties overlap (Figure V-1). All medical technology base programs are overseen by the Director of
Ensironmental and Lite Sciences: the 6.1 Basic Ressarch programs are under the additichal oversight of

tha Director of Research and Laboratory Management. Chemical and bioiogical dotense issues are often
coondinated with the steff -t the Deputy Assistant to the Secretary of Delense (Chem¥cal Matters).

1 ]

DEPUTY DIRECTOR OF DEFENSE ASSISTANT TO THE
RESEARNH AND EMGINEFRNG QECOCTAMY OF NEFEAEL
RESEARCH AND ADVANCED ATOMIC ENERGY
TECHNOLOGY [ATS0{AS))
(DDDRE(RAAT))
DEPUTY ASSISTANT TO THE
OIRECTOA DIRECTOR SECACTARY OF DEFENGE.
EN/RONMENTAL AND UFE RESEARCH AND LABORATORY CHEMIC AL MATTENS
SCIENCES (EALS) MANAGEMENT (RALM) [DATSDICM))

Figute V-1 Organizational Structure lor the Offce of the Under Secretary
ol Delense {Acquistion ) [QUSD(A)]
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Headguaners U.S. Any

The Goldwatar-Nichols DoD Reorganization Act of 1986 (P.L. 93-433) resulted in placement of
responsibility for all rgsearch, developmant, and acquistion tunctions within the Army Secretariat (Figure
V-2). The rationale tor this reorganization was that the primanly ‘civilian-like® nature of these functions
manciated civilian (i.e., Sacretary of the Army), rather than military (i.e., Chief of Staif) management and
control. The office and position of the Deputy Chief nf Staf for Research, Development and Acquisilion
(DCSRDA) was dissotved and s functions moved to the Oftice of the Assistam Secretary ol the Army for
Research, Development and Acquisition. The three-star billet of DCSRDA was retained in the position of
Miltary Deputy to the Assistant Sacretary of the Army for Research, Development, and Acguisition
{ASA(RDA)] (Figure V-3); other decision and support glements and responsibilities were splii between
the OASA[RDA) and the Arrry Material Command. Thus, the Army Secretariat now controls RDA policy
and is the approval authority for resource allocatinn. The role of the Army Staft is restncted to approval of
requirements, priorities, and test and evaiuation functions. The Secretanat and Staff elements are thus
pariners in tha PPBES which matches Army RAD requirements to resources.

As the Army Statf foca! point tor all medical programs, TSG is responsibie for recommending research
priorities for mudical R&D requirements to the DCSOPS (AR 71-9). The Commander, USAMRDC, by
virtue of the authority TSG has delegated to him as the Assistant Surgeon General for Research and
Development (ASGRD), has broad authority to intiate and coordinate with HQDA, other services, and the
DoD on substantive policy marters and issues. To assist in pgriormance of these duligs, liaison elements
reprasenting the ASGRD are co-ocated with the Army Statf (OTSG) and Secretariat [OASA(RDA)]. The
ASGRD helps shape guidance and policy for all Army R&D through particpation in the ASA(RDA)'s
Technology Base Investiment Counci.

Within the OASA(RDA), the Deputy for Rasearch and Technology (SARD-ZT) is responsibie for
cversight, planning and pelicy for technolegy base programs {8.1-6.3A). fFigure V-4 shows the funclicna!
organization of the Office of the Deputy for Research and Technology, Office of the Assistant Secretary of
the Army {RDA). The DA Technology Statf Officers (TSO) are responsible to the Director for maintaining
iiaison with the developing agencies, for daveleping top-down guidance, lor recommending resource
aliocations, and for overseeing the oxecution of R&D programs. Except for four, the DA TSO posnions
are filled by civilians permanently assigned 1o the office of the Director, Army Rasearch and Technology.
These TSOs are assisted by liaisons and intemns from the developing agencies. In a unique arrangement,
officars assigned 1o the liaison offica of the ASGRD (DASG-RDZ) fill the positions of the DA TSOs for
Medical R&D and Chemicai-Biological Defense Research (medical and non-medical) at the invitation of the
Deputy for Research and Technology. The senior officar assigned to the liaison otfice also functions as
the primary liaison between the OTSG and tha ASA(RDA).

The Pentagon liaison office of the ASGRD also maintains close coordination with other HQDA statf
elemants. The ASA {Instaliation, Logistcs, and Ervironment) has HQDA responsibilities for
environmenial and occupational heatth and safety policy. The Deputy Chief of Stalf {or Personnel
(DCSPER! has overall responsibilties for the MANPRINT process. for which the TSG provides heaith
hazard assessments. In response 1o continuing congressional and public interest in medical R&D
programs, close liaison is maintained with the Ottice of Congressional Legic  ve Liaison and the Army
Public Affairs Offica. There is also frequent interaction with the Ammy Salety Jhco, the statt elemerits of
the Direclor, Space and Special Weapons in the Office of the Deputy Chief of Statt 1or Operations and
Pians (GDCSOPS), and the stal of tha Director. Program Analysis and Evaluation in tne OCGA  Alsa. the
mad.cal R0 haison slalt works closely with statt elements wih the Otfice of the Secrelary of Dofense in
coordinating pokcy and guidance issues which impact medical R&0.
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Figure V-4. Depiity for Research and Technology, Office of the Assistant Secretary of the Amy (RDA)

The USAMROC, a field oparating agency (FOA) of the OTSG, was established in 1958. The
command was formed to direct woridwide Army effonts to improve preventive medicine measures and
rapid-treatmen techniques. The roots of the new command 13y in the establishment of the Army Surgeon
Canaral's Medical Researchr and Development Board in 1943. The research missions in medical chemical
and medical biological defense, initialiy part of the medical departmen’s responsibilities, were recaptured
by The Surgeon Genaral in the 1970s after a pariod in which these functions ware performed under the
supervision ot the Chemical Corps. Headquarters, USAMRUC, moved to Font Detnck, Maryland, in 1978.
Fiqure V-5 presents tne organizational structure of USAMROC.

Although the USAMRDC's primary organizational imertace to HODA and other services is through the
OTSG, it also intarfaces directly with other Ammy elemeniis and other Government agencies. Medical R&D
programs are planned, programmed, and executed i coordination with other DoD organizational
2lements which advise on, oversee, and otten approve policy Mmiatlers, programmatic content, and
resource allocations for medical as wall as non-medical R&D. An understanding of the roles of these
di/arse elements is important to the eflicient execution of the USAMRDC's research mission.
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JOINT SERVICE RESPONSIBILITIES

The Congressionally-mandated ASBREM Commitiee was chartered in 1981 under each ol the
Secretaries of the Miitary Departments responsible for research, development, and acquisttion. In )
recognition of the continuing need to facilitate management coordination, improve information exchange,
and acoomplish biomedical RDTAE activities pertinent to the missions of the Amy, Navy, and Air Force,
the Commander o! the USAMRDC, the Commance: of the Naval Medical Command for Fleetl Readiness
and Suppont, and the Commander of the Air Fore * Human Systems Division egreed lo meet, periodncally
in joint session. The objectives of the Commates are:

+ To increase the cost effectivaness of rasource utilizalion through efficient use of personnel,
intelligence, facilities, equipment, supplies, and services,

» To provide a mechanism to address organizational roles, conduct management studies, and
resolve service organizationtunctional alignment issues.

= To ensure program relevance and 1o obviate duplication among DoD's and other agency's
programs through timely reviews of requirements and program plans; and

« To detine Servica issuas which require resolut.on/coordination with other Federal agencies.

The continuing business of the ASBREM Committee is conducted through a joint secretanat,
composed of a personal representative of each Military Depariment's ASBREM member and seven Joint
Technology Coordinating Groups (JTCGs). Each JTCG is composed ol biomedical research managers
from ine respective Miltary Departments, and appmpriate laboratory personnel. JTCGs exist for Dentistry,
Infectious Diseases, Medical Chemical Defense, Medical Biologicat Detense, Human Systems
Technoksgy, Combat Casualty Care, and lonizing Radiation. The ASBREM Commitiee is a premier
example of Joint Service program coordination and has been cited as a model for other science and
technoloygy discipiines,

£ e Agant and Lead A ] il

The Army sarves as tha DoD Executive Agent of Lead AQeilCy for many research areas. As
Executive Agent, the Army is responsible for managing all research in a specified area, except that for
which the requiremants are Service-unique. When designated as Lead Agent, the Army has additional
responsibilities for conducting research which addresses requirements that may be unique 10 another
Service, often funding other Services' R&D programs in that area.

Infectious Diseases. The primary thrusts of this DoD Lead Agency research program (ref. HR Report
#97-333, DoD Appropriation Bill, 1982) are development of: (1) preventive measures against infectious
diseases lhrough discoverv, design, and development of prophylactic, therapeutic. and treatmert drugs
for relevani diseases and/or studies of conrol measuies against infectious disease vectors; (2) improved
diagnostic techniques and lreatments for infectious disaases; and (3) novel, improved drug delivery
systems which rediuce toxicity and more efficientiy deliver prophylacticiherapeutic drugs to active sites.

Combat Dentisiry. Rasearch in the area of combat dentistry, another Army lgad agency function (ref.
HR Report #97-333, DoD Appropriation Bill, 1982), focuses on the development of simplified procedures
tor care of combat-iype maxillofacial wounds and injuries and on preventive dental medicine.

ChemicaVBiotogical Delense. The Army is the Executive Agent for Biological and Chemical Detense
(DoD Directive 5160 5, 3¢ March 1976 (as amended)). The USAMRQC pedorms the Army's Executive
Agemnt responsibilities in medical defense against these threals. The Amy also serves as lead
requirements coordinalor for the Joint Services and executes formal coordination through the Joint
Services Agreement and the ASBREM. In addtion, research is coordinated with quagnpartite and NATO
natigns through meetings and Data Exchange Agreements.
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Nutsition. The Surgeon Genaral of the Amy is the DoD Executive Agent for nutrition (Dc D Directive
1338.10). Responsibiltties include conducting research, ensunng adequacy of the Armed Gervices diet,
and monitoring the nutritional status of personnel. The USAMRDC exacutes tnese responci: litias and
the U.S. Ammy Research Institute of Environmental Medicine is the lead laboratory for nutrition r- search.

il i i . Congress directed that the Ammy
serve as the DoD Lead Agency in a research program on AIDS, supplementing and enhancing ‘he
national AIDS program. This program comprises five critical areas: (1) the progression of diseass; (2) the
improved diagnostic methods (e.9., assays); (3) the apidemiology in the military population; (4) a military
canter to 168! therapeutic drugs in cooperation with the Public Health Service: and (5) the evaluation of
vacgings and conduct of clinical trials.

PROGRAM AND EXECUTION MANAGEMENT

The USAMRODC is responsible for planning, coordinating, managing, executing. and reviewing the
U.S. Army Medical ['~~artment's ROTAE programs from program category 6.1 through §.4. Figure V-6
summarnizes the mis_ _n, functions, and goais of the USAMRDC.

Mission activities of the USAMRDC are organized into four resaarch programs: Miltary Disease
Hazards Research (Intectious Disease, Medical Biological Detense, and Military AlDS), Combat Casuatty
Care Research, Medical Chemical Defense Research, and Army Systems Hazards Research. Current
activities and future directions are described in Section VL.

HQ USAMBOC

Command and Spacial Statf. The Commanding General (CG), USAMRDC, fulills five assignad maior
and related functions: he is a developer, director, Assistam Surgeon General for Research and
Development, Head of Contracting Activity (HCA) and Commander, USAMROC. His roles require
coordination and imertace with a broad spactrum ol naticnal, intemational, public, and private agencies.

The CG delegates RDT&E program planning, budgeting. and management authority to Research
Area Directors, who, with subordinale commanders, are rasponsibie 1o the Deputy Commander for the
overall staff management of the medical RDT&E program. The Diractor of the Research Plans, Progiams,
and Budgeting (PPB) provides for central coordination of ail PPB-related actions.

Sound management practicas dictate that the CG organize and ataff his HQ in 2 manner that best
tacilitates the accomplishment of hig various rolas and responsibilties. The immense demands of the five
rolas upon HQ require a fiexidble Command manpower management policy. By infegrating functions
associated with panicular roles into ns day-to-aay acivities, HQ stan support the CG.

Each of the CG's rolas have diffarent functions.

As Medical Maleriel Davelopor, the CG plans, programs, budgets. and executes a medical RDTRE
program to meet Army and Joint Service needs: acts as DoC Lead Agency/Executive Agent; establishes
program guidance and priorities; and provides worldwide technical and professional guidance and
assistance in medical materiel development.

As Director. he is the principal statt agent for medical RDT&E for medica! aspects of Army RDT&E, and
is the program director for medical P-6 funds for the OQASA(RDA).

As the ASGRD, the CG serves as Chairman of the Human Subjects Research Review Boand, acts a-.
senio’ advisor on Medical ROTAE 19 TSG, the CSA, the AAE and the CG, Army Materiel Command, and
conducts the Manpower Survey Program for the USAMRDC.
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Figure V-6. Mission, Functions, and Goals of the USAMRDC
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As the HCA, he ensures that all biomedical rasearcin and development cont-acts and purchases
made hy the Contracling Activity are in accordance with applicable [ederal regulations, supplements, and
directives; maimains surveillance over contractig perfformance, and ensures that opportuniies tor full and
cpen competition exist.

As Con'mander of tha USAMR’ C and the HQ unit, the CG's rasponsibilities are* 1o direct and
superviss the HG staft, to establish funstions for the Command Group, 1o exercise command and contrcl
over commanders of subordinate US“MRDC unis, and to manage minpower requirements and
authorizations allocated to subordinate USAMRDC units. )

The eftective execution of the ©C's responsibilties requires the able assistance of many varied sta!f
elemants. Atthough complete descriptions of the roles and responsibilities of each element are beyond
the scopo of this plan, descriptions of several staff positions and elernentis centrsi 1o planining and staf
management of the technology base research <-ogram are inciuded below.

The Deputy Commander (DCO), who is also Deputy ASGRD, assists the CG. Ha has broad oversight
responsihifties for the managemunt aspects of ihe direcior, developer, commander, and ASGRD roles.
The DCO raports to the CG and commands in his absence. The pamary functions of the DCO ars: to act
as the principal HQ advocate for science and lechnology; to serve as Chairman of the Program Budget
Advisory Committee (PBAC): to provic 3 guidance and oversight regarding science, technology ana
matenel development sfionts in Jnint IDT&E programs recommending long-range priordies and micsan
objectives; 10 exarcise supervisory responsibilities for Command policy, plans, and procedures governg
R&D; and to ensure that the full capability of command assats is dedicated to solving Ay deficiencies.

The Director, Research Plans and Programs, manages the Command's input 1o the Amy Planning,
®rogramming, Budgsting, and Execution System (PPBES), ensuring *hat resource requirements are
identified and that available resourcas are planned and programmed tor optimum utilization. This olfice
interfaces with other staif offices and subordinaie units as necessary. The ofice coordinates closely with
the RADs (c ensure the evolution and integration of plans into effective and timely programmur:g actions,
in addition, it provides the RADS the strategic planning 2nd resource managament sysltems and the
framework within which to make program decisions.

The Ctfice of the Assistant Surgeon General for Research and Development reparts to the Deputy
Commander/Deputy ASGRD, and serves as the principal policy advisor and interface for special actions
concemning Medical ROTAE issues with the OTSG, the OASA(RDA). the OSD. other Army sialf agencies
and Federal agancies, the Congress, and the White House Stat!. Functions of this oHfice include stating
of the liaisnn offices in the Pentagon. (Responsibilities ol the liaison offices are describec above. )

The Cttice of Human Use Review administars TSG's procadures for review and approval of Ammy
rasearcn and tasting protocois invoiving human subjecis. eviews inciude tesiing oi invesiigaiionzi new
drugs and devices and other projects involving research with human subjects. Responsibilities ara: to
complete a preliminary reviaw of all human resaarch proposals for commpliance with Arm.: and Federal
requlations; 10 assist in the preparation, raview, and submission of afl TSG-sponsored notices of Claimed
Investigational Exemption tor a New Grug 10 the FDA; to mairtain official U.S. Army files for all research
protocols involving the study of investigational drugs and davices in humans; to provide ccnsultation on
human research issues to commanders and investigators throughout the AMEDD and other A-my
agencies: and to maintain liaison wil'1 other Federal agencies regarding human research policy and
directives. The oflice provides consultative and administrative suppon 1o the DoD on seiectes projccts
concerning ra2gulalions on the 1~sues of human research subjects and accountab.lity of invesngatiznal
drugs. Malso ma:ntains a centralized volur teer tegistry for USAMRDC -cponsared research
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The Prnincipal Assistant Responsible for Contracting (PARC) Is delegated authority 1o carry out
acquissbiof tunctions; he ensures that the contradt precess is in accondance with applicable Federal
Acquisition Regulations, sugplements, and directives. The PARC prescribes and publishes Command
policies and procedures: aiso this ofhice reviews staff oversight responsibildy for contracting activities
w.thin \he Command. Other PARC tunctions are: 1o provide cone<'**tation throughout the Command on
contracting policies, procedures and related issues; to monitor sta. . serve as the Command focal point
for the coniract:ng processes of the extramural research contract program; 1o establish and maintain
continuing liaison with acadernia and industry and pzricipate in R&D conlerences ano exhibils; 1o assist
rejected frms 5 qualdy for luture awards; and 1o advise the civilian sector how 1o 4o business with the
USAMRDC.

The Animal Use Feview Officar monitors DA procedures for raview and approval of Army research
orotocols involving animals. Reviews include investigational drugs and devices, tests, and olher projects
involving animal resaarch. To carry out this responsibility, the assigned individual provides advice to
RADs, the Acquisition Managemert Office, comma.ders of subcrdinate units, and contracors; serves s
point of contact tor actions telated to AR 70-18, "The Use of Animals in DoD Programs®; reviews all
proposals that require research with laboratory animals for compliance with applicable laws, regulations,
and guwdelines; participates with the DA in gevelopment of policy relating to animals in research and
development; and provides apphicabie information to faberatory aniinal veterinarians.

Besearch Area Qirectors (RADS). Four Research Area Directorates have stalf responsibility for tne
management of the Command's research programs, and each is headed by a Research Area Director - an
officer scientitically qualified by education and experience. Each Research Area (RA) ancompasses a
specilic mission within the fiekd of military medicine. RADs are responsible for establishing goals and
milestones for the execubion of research programs, for maintainirg) an appropnate balance among
technoioqgy base and development activities, and {nr identdying priorities and resourcas for iransiion
flems. To determine more affeciive ways to meet Amy needs, they conduct continuing analyses of
assignad mission ared deficiancias and programs.

Tha relationship of the RADs to the other HGC staf elements is twolold. In the RAD role as the lead for
program plannirg, the HQ s1af! supports and interacts with the RAD »- :  -d hy the RAD. The RAD
ensures proper coordination with appropriate statf elemarnts whi » prog/ e, planning and management
aftact other staff otlicas. Conversaly, other HG statf el iwicaus have the lead in regulatory, compliance,
and related Command managsment activities, Ar. iiave authcrity 10 task tie RAD for required input.
Ordinarily, research area program nrioriies take precedence over such activities uniess otherwise
specitied by the CG or Depuly Commander.

RAD-davelcped programs (6.1 through 6.4} include input from commanders of subordinate units
belc.e coordination wih HQ statf. Laboratory cormmanders/directors are resnonsible for execuling 6.1-
6.3A-1unded activities with programmat.c direct.on from the RADs, and for paricipatic 1in the execution o!
the 6.58/6.4 geveic)nem program. Fxecution responsibiiity for thic program is dei  3ied io ine
USAMMUOA wilh RAD cognizance The partnership between RADs and the USAMRLC commanders
requires the joint identiication and resolution of issues relating to program struclure content, and
narticipation. The RADs have the lead in program planning; the commanders of the USAMRDC
subordinate units execute programs.

One of the USAMSOC's pnmary advantages in the successtul transiion of products, is the exicience
¢f the RAD wittun s managoement system. The positon of the RAD 1s umigue among developing
agere.es nthata su-j'2 manajesis placed i a position 10 shape and influence the eniire K50 process
wiilun 3 particular mission area. trorm requirements genaeration to fielding.

The: Director for the Military isease Hazards Research Program manages directs research in such
areas as disease thraats, drugs and antisera tor treatment and prevention of disease. dingnostic teats for
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identification of microorganisms and toxins, insact repelients and gisease veciur control strategies, .i-d
vaccines for the prevention ol disease. The stalf responsibiltias of this directo-ate eatand 1o medacal
delenss against bioiogical warfare agents and the Miltary AIDS research program.

The Directot for the Combat Casuatty Care Research Program manages and diecis research in
resuscnation and early ireatment ot trauma, enhancament of wound healing, and improved maleriel
suppont cf fiekd megical unils. Resuscitation and trauma research includes farorward treatment of
hemorrhagic shock, bicod storage and processing, blood substitutes and the prevention of nrgan system
failure. Wound healing research includes treatment ar:d managemem of bums, new lissue growth in
wounds, and the prevention of wound infections. Matarie! supoont research includes diagnostic and
therapeutic capability ol field hospitals, reducing the need for medical resupply, and improved slorage and
handling nt medica! supplies. In addtion, the Director manages and directs research in ccmbat dentistry.
Dentistry resec rch includes such areas as methods and matarials for the prevention and treatment of
maxillofacial wounds: methods 1o identity soldiers at high risk for dantal emergencies, and methods for
treating these suildiers; dental materizls and lightwaight, low-cube, nigged portable equipment for
battielisid use. mathods 1o protect dental and madical equipment from glectromagnelic pulse; and
epidemiologic studies of maxiliotacial wounds and dental emergencies which affect the soldier in combat.

The Divector for the Am3y Systems Hazards Research Program manages/directs research in such
areas as environmental physwlogy and medicine, human perfonmance enhancement, mechanical forces
ard biodynamics. non-ionizing radiation bioetects, personnel protective iachinology. and toxicology. In
addition, he provides consultation services and/or haison to other Ammy agencies and commands

The Director for the Medical Chemical Defense Research Program manages and directs research
toward a) the definition of the mechanism(s) of chemical wartare (CW) agents, and b) antidotes,
prophylaxes, therapies, and new fiald medical materie! required for tha prevention and treatment of the
slisiis 0i CW agenis. Ciner agas of siudy and Geverpiient ars: madical and sCighiific rationals i the
management, diagnasis, Drognusis, triaging, and treatment of CW casualties: medical and sciag e
rationale and the medical maleriel required for the decontamination of CW casuahies: medizal {ile supporn
matanel for tha evacuatmn and treatment nf mass CW casualties; and a biomedical dala base fur the
modical aspects of chemical defense. {

Lead Labs and Laboratory Commanders

The USAMRGC commanders have primary rosponsibiity for ensuring that program execution
objectives are met. Atthcugh the RADs exercise staff oversight respunsibiiity in this regard. the
USAMRDC comenanders are accounabls 1o the Commander, USAMRDC, 1or program pericrmance. The
commanders evaluate RAD guidance for program and resource impact; they resgond with narrative
comments and impact staternents. The laboratory commandars coordinaie resulting program inputs and
resource conflicts with RAD and appropiiate staff offices. Unresolved contlicts are reterred to the CG.

The laboratory commanders and directors manage resources andg in-house contract ellorts which are
respcnsive tn miltary medical requirements and which meet the objectives and milestones set by RADs
They provide 6.1-6.3A program inpul to the RADs as 'well as advice and expertise to the Commander,
USAMRDC, and the user coinmunity. The laboratory commanders are highly quahiied unitormed
scientists, who aiso act as technical diractors, and often as the O1SG consuliant in their respective
mssich area.

fquaton Menagemen! Lia-son Oifice (ALALO)

The AMLO is a staff function in the institute 1aboratory’activiiy. The precise mle of each AMLO in the
acauismon process depends upon the: tesponsibiity and authory delegated by the commardar ¢f the
insitute’laboratory‘activity  Tiie AMLC, advises the Commander on contracting tor scientiic, e chrical and
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analytcatl support. Typically, the AMLO participates with the PARC, RADs and representatives of the
USAMRAA in the development of policies applicabie to the extrar wral program, coorginales and facilitates
the responsibiiies of the Contracting Officers Representative (COR) by providing assistance and lraining
10 increase etlectrveness and ease the burden of the research sciantist, who s the agpuinted COR,
prescribes local policy in writen directives and briefings, and anmanges appeopriale 11aining; and ensures
that the nstftute’laboratory‘activty commander has concurred with the appointment of 3 membe: of his
statft 2s a COR on a contract sponsored by another insttute/laboratory/ activity.

Other tasks pericrmed by the AMLQ include: managing preproposal and proposal review. managing
in-house meelings following scientific raviews (o ProMize propesals recommended 10r suppon,
communicating with prospective contractors as set out in the USAMADC Standard Operating Procedure
(SOP) 6, Brocadures Jor Lise of (he Broad Ageacy Anaouocemant; prepanng procurement lunding
packages; performing preaward site visits; and managing the review of sc...ditic reports. The AMLO
performs fiscal management; maintains reccrds; plans and programs incremental funding and
supplements; and, upun complelion of the research project, processes palent repors and equipment
WnNventories.

Communications between tha Contracting Officer anci the COR are normally routed through the
AMLO. Policy involving the COR as coauthor on contract related manuscripts are established by each
commander and AMLO. pursuam 10 proceduras se: oul in the USAMRDC SOP 13, Procedures 10f
. g Ot 8 . Co-2 - B el

Taskor Technical Area Managers (TAM)

TAMs may be appointed by either laboratory ccmmanders or RADS to a¢=ist in managqing subareas of
a particular research program. TAMs are delegated authority o plan anZ manage the executvn of thair
area’'s extramural (ard sometimes intramural) programs, 1asks in viuch thay work closely with the AMLOS
and RAC stats. TAMS responshilties include: rwontorning 2l rosgarch relavant 1o their missicn subdarea in
order 1o preciude duplication of efforts; idenmidying information gaps; developing research strategies and
Requests tor Proposals; recommencing priorities for funding of approved contract proposals; and
assuring timely transitions 1o development of mature technologies.

TRANSITION MANAGEMENT

The medical ressarch and developmarnt process yierds both informalion and matenel products ac
illustrated in Figure 1-1. information products generally transition directly from the ‘echnology base (6.1,
6.2, 6.3A) 10 the user communtty. Matene! products, on the other hand, require extensive invasiment in
development prior (0 figkiung. Bacause of this added investment for development, a more intense
management process is required. The uansition process, which involves the partnership among the
RADs and the lab commande!s, is depicied in Figure V-7. As illustrated, candxdate products fiow from the
laboratories, through a decision point (Milestonae 0), to the program manager.

The measure of success for any R&D management syslem is in the iransmon of usetul, atiordable
produc.s into the acquisition system and 1o the usaer. The system should promote Jentification of those
candidatas with the lowest possible technical nsk, and lowest possible development and production
costume; 1t should promate the balance of these tactors against operational requir- menls dentd.ec by
the user. Every aspect of the R&D management proccss should be tempered by 12 cblghion 1o 2ooly
government resources in the manngs which praonuses "2 y:2id ihe maximum benchii - terms, ¢f oussion
capabilty for the mininwmonvestment of resources.
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Figure V-7. Transition Management of Medical Products

The concepts of tachnology push and requiraments pull are related to the influence of supply
(technology push) and demard {requirements pull) in snaping research and development programs.
Technology puch is generaled by what is technologically feasible and by the eagemass of the R&D
community to identity potential applications and 1o ceil them to potential users; requirements pull is
generated by needs and taskings defined by the user community.

Tha tormal structure of (e mildary R&D managament system is primarily requirements-based-
tunctional managers (6.9.. program managers) select technologies and design systems to meel needs
wdemiied by tho user (i.o., combat developer). This system is iased toward a requirements pull approach
to R&D management, rather than toward ong in which researchers igentify technological apphications and
push them on the user. The system is dasigned t> minimize expenditure of resources on technological
ctionts rrelevant to miitary applications (i.e., unneeded push); its effectiveness, however, depands on
the ability of technologically sephisticated managers/system designars to choose visely among “ofi-the-
Laeft™ and novel soiutiens to military probiems.

To be effective. R8D management s, .ems mus! provide mechanisms for managing push and puli or
a1 10 p.ovide atfcraable, wort.able soluhions to military needs. If the techrlogy expens are isolated trom
the needs of the user, therr invenliveness can be wasted in pushing technological apphcalrons which are
not approoriate or ever reeded, no matier how glegant or state-of-the -ant these appi:cahons scem 1o the
< iunic communty . i the program manager and user afre isolated from the latest techrwio gy or are
egq pped 10 evaivate as paienhal application, the development nisks are mcreased and-or tha patent-al
ringry benelis may be st
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The management challenga is 10 structure a 5y tem in which effective linas of communication are
maintained and dficult choices wisely made -- a system which balances push and pull. Through a
dialogue in which the program manager is a spokesman for demand and the researcher for supply, a
sound ccmpromise between what is desirable to have and what is possible to get can be reached. Within
the management structu.e of medical R8D, it is the responsibility of the RADs to faciltate this diatogue anc
to “orce choices.”

in summary, the abilties 10 ettectively identify military requirements, 10 design militanly useful and
rechnulogically supenor solutions, and to rapidiy transition R&D resulis into operational benelds is
enhancad by the eflective usa 6f managers ang decision makers who are both technically and miltanly
qualdied. The USAMRDC is uniqus among military R&D organizations in (he large number of uniformed
scientists and managers H utilizes. Most of its laboratories are managed by miltary, rather than civilian,
personnel. The integration ¢f miltary knowledge and sense cf mission with scientdic expertise has
proven valuable in focusing the Command's R&D programs info areas in which there are uniquely miltary
neads. The availabiity of technically competent military managers throughout the miltary medical R&D
system has proven useful ioward the goal of ensuning that the most recent scientific knowledge and
technical capabiltties are translated imo ysable products -- both for miltary heakh care deliveress and for
tha soldier. Figure V-8 summarizes soma of the many raasons that uniformead scieritists are impontant in
the miltary R&0 procass.

Uniformed Scientists e Y e
Niegrue Mityry Ducpiew and Sense

of Muggn wih Scartdc € penine

. . o .
Possess equivalent scientific education

plus miiitary expenence
= Provide continuity from “soance” through
ffogram management

re needed to interlace research and

military mrssions Moy Souniats
« Are needed 10 interface Army and scientific | “*™9*" 7 Caan scieriets Sion
communiiies

« Have deployable scientific expertse t¢
areas of hostility
« Enhance Armmy credibility with the Congress,

non-DcD Federal & private agencies Advors
« Provide scientific and miltary perspective ATy Must Have Crvian Saertats
for mititary intglligence appiicalions 16 Provide Helarcel Perpective,
Cormny w Siabley

Figure V-8. Requirements for Uniformed Scientists

In addtion to management expertise, uniformed biomadical scientists also provide the Army, with 3
deployable problem solving capabilty unmatched in either the civilian or Federal sectors. Unif¢rmed
sciantisis of the AMEOD have often been called upon to solve problems in the ficld «n both war and
peace, from the frxhole 10 neaith care facities woridwide. A recent exarmple is seen in the depioymiant,
within 24 hours of notilication, of 15 physicians, nurses, and medical techmicians and more than seven
tans of supphes and equig ment fromthe U S. Army Instaute of Surgical Research 1o the Vral Mournitains of
the Sowviel Union  President Bush had oftered Amerncan medical assistance 10 the Sowviets n ttg
aftermath of the Ural gas ne explosion and irain wreck Only the USAMRDC stood ready to re sond on
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short notice. The fact that this clinically-based research uni, a Table of Distnbution and Allowances {TDA;
organizaton, could depioy at all was a surprise to many, but to the USAMRDC it was merely another in a
nng hisrory of problem-solving missions in the tield tor unrifor ned biomedical scientists.

Forcing Choi

Because tiscal constraint is likely to prevail during the next sevaral budge! cycles, it will be more
important than ever to manage R&D programs efficiently. Unneceseary duplication of eftort shoukd be
minimized, both in the civilian and miltary seclors. Research efforts should be focused on the most
important requirements, and the most promising candidate solutions shouid be identified at an early stage
in the R8D process. Fewer allernative lines of investigation should be seiected at each stage of the R&D
cycle. The challenge to management will be 1o Maintain an acceptable balance between risk and potential
benelt in an austere fiscal environmant.

The challenge of reducing overiap with civilian programs is nothing n..w to the USAMRDC.
Throughout its history, miitary medical R&D has been required 10 cxplain s apparent simifarities to
national biomedical research pmgrams. Although such overap appears (0 occur, $eeming similanties
rapidly disappear under close examination. Figure V-9 summarizes some of the more important
differences between mililary and civilian biomedical research programs.

+ Military Works Oiffereni Problame » Military R&AD must be More Focuzed than Clvillan
- CW/BW throat Counlenmeasures - NO DaSIC NIseRrth wINOUT HrOQraMmManc reksvance
- Disedses not ganenally lound in the U.S - Gomnos and Technology (S4T) more intengasly mManaged
- Health hazards not commun © the U S work place to push ranaition
- Lasars biast hname amnronments - Exniony rmthar than gintains acwnnfe canahlitee
- Hoallh care duivvery i & field veraus crvikan hospilas - “Sense of urgency’ uNwOMMon in he non-DoD Faxt al and
ervonment ovikan sector
- Goals are sustunment and relum 10 duly versus heath
oplimuaton
+ Military Problems ere Nol Addressed by
the NiH snd Privaie Sector mm uwcd RDA
- The NiH looks primarfy &l dBeasos oiecing the U.S Program Kosponds to

VAN | Opusion Military-Unique Needs

- Chvikan dis< 138 demograpiucs and profit ncentve 'ocus
on privale sectr RS D. not mdlary needs

- The NSF works miilary problems on Lost share tass

- The Federal (non-DoC) medcal secior not structured for
developmant

Figure V-9. Miltary varsus Civilian Medical R&D

Ore of the primary differences between medical and other miltary R&D 1s seen in maniqemant of
basic research programs. 1n contrasi to the “seed money® approach of other milnary deveizpment
agenc.es, the USAMROC invests relatively lila of 45 6.1 doliars in the development of new technolagy
and knowledge. In hight of the larqe investment that the civilian sector makas 1o sustain the basc
biomecical sciences. the USAMKDC, histoncally has invested in 6.1 research which is programmaticaily
urique 1 milgey concerns  Inthe case of miltary medical R&D. the USAMADE erpicis ratharthan
sustaing, criihan medical R&D tor miltary needs However, me-e than ever botore, gr/cn the funs ng
forecasts for mditary RS D and the increasing demands that future doctring places on m:iary mi2g 2at 8D
ihe USAMRDC needs 1o increace s surve:llance of the civiian osomedscal commundies investment
patiems, and 1o adyu<t its investment strategy accord.ngly.




The future calls for more intensive managament of ihe miltary medicai technoloay base toward
forcing choices among the compeling requiremans and candidate solutions. At each stage of the
technology base, from 5.1 through 6.3A, scientific managers must work closely with research sciantists 1o
identdy early the most promising avenues of investigation. Procedures for selection among competing
altermatives should be utilized. For instance, earty decisions on whether prophylaxes and therapy are
both a‘fordable shoukd be made, and the decisions should be based on both military operational tactors
and technical grounds. The tendancy of the best sclentists to want to continue product improvement
should be tempered by a process which ideniias when “good enough is good enough.”

Management must balance push and puli and must (orce choices. Several mechanisms are prasently
in use within the USAMRDC to optimize this balanca: work breakaown siructyres/work sequences;
decision networks or decision trees; rigorous protocol approval processes; review and analysis meelings;
workshops: Fmm-End Analyses: and the formatization of passAail criteria, transition decision criteria, and
transition review anafysis format. in overview, thass Machanisms provide an objective, stable, and reliable
basis for focusing down the number of R&D candidates, speeding transitions to developmeart, and
1aciltating communication among the resaarcher, devaloper, manager, and uses. Several of thgse
meachanisms are described balow.

i ieid

Onca a goal has baen established, a WBS is constructed. A list of tasks incorporating sequence
relavonships frum 6.1 1o tiekding is created for specific research areas. Detail can vary with intended use:
more detail tor a singie product, less for a program plan. The purposa of a WBS is 10 provide a common
framework and language for program planning, a map for management and prograss reviews, and a
checklist 1o rafer to. Management and coordination of a focused and kinetic research program requires
execution of 2 planned sequence of projects directed toward the identification and development of
counienmeasiras, and regular evakiation ¢! progress 10 determine which product concepts show greatest
pro:nise. A WBS is not intended to restrict research efforte .0 product develpment issues. It should aiso
3'.ow for programmatic decisions 10 invastigate potantially imporiant new research tachnologies. A~
example of a WBS for thg USAMROC Anticyanide Research Program is shown in Figure V-10.

Decision N :

Ancther 100l utilized by the ressarch manager is the ducision natwork or decision tree. Dacision
networks provide formalized criteria for efficiem pass/fail assessments and standardized data for
comparisons and regulatory documeantation. By detailing paraliel tasks, a decision network provides for an
optimum progress rate and the conservaton of resources. However, research managers should be
cognizant of the assumptions and limitations inherent In this process and guard against rigid adherence to
a decision model. Figure V-11 shows an example ol a decision network reQarding drug screening.

alS Review Comi SRC

in order {0 maintain the Li.S. technological advantage through rapid transibon of new scientific
knowledge and technology into miltanly uselul products, the lina! transition decisions shou! ! not be left
solely in the hands of enher program managers or scigniists. The *ASRC providas the formal torum for the
necessary coordination, indormation sharing and decision making.

Membershy of the MSRC is drawn from USAMMDA Pruject Managers (PMs), RADs_ and Laboratory
Commanders. (Speciic atlendance at meetings vanes according to the product(s) beirg considered )
Meatings are scheduied, cocrdinated. and charred by the Commander, USAMMDA . The approval
auhorty for any MSRC actn is the Commander, USAMRDC.
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The MSRC is the formal mechanism to assura technology maturity for Milestone 0 transition decrsion.
The commitee convenes as needed or at least onco a year to review and rqcommend technology base
ftems or projects for transition 10 development (6.38). The MSRC provides the bac:s for imlegrating,
structuring, and defining workloads and actions required to support timely Program Initiation decisions.
The committea’s primary goal is 1o optimize transition points in a project while reducing development risk.
When sufficient data addressing critical issues has been oblained, and important technology base
quesiions have been answered, a transition point is determined. Figure V-12 shows MSRC's role in R&D
program management.

The commiitee also considers and recommends the return of products to the technology base due
10 issugs that cannot be resolved in the development phase, and MAMP-joint conference recommen-
dations to modify or abon a product developmant program. Candidates for retum to the technology base
are identified by the appropriate Program Managar with rationale for its return and the issuas which imust
be satis!actorily resoived prior fo renomination for transition. Among reasons for deletion ol a product,
presented by the Commander, USAMMDA, are: changa in threat, catastrophic test failure, lack of
progress «oward meeting performance requiremants, excessive cost of meeting performance

requirements, and tailure 10 meet regulatory requitements.

Candidate products for transition from technology basa to development are usually nominated by the
appropriate Laboratory Commander. Howaver, any MSRC member prepared to justtty his nomination can
nominate products for MSRC consideration. Criieria for nominating products for MSRC review varies by
category (e.g.. pharmaceuticals, biologicals, and applied medicat systems). Nominations are made for
transition to the USAMMDA only afier appropriate selection critaria have been satistied.

Usually, products reconwnended for transition to development are briefed to the MSRC by the
Laboratory Commander responsibie for that product in the technology base or by the Commander's
technical expen. Prasentations have a required formal. Atthough each MSRC member plays a vital rola in
the process, for each product undcr consideration, only the lead PM, the responsible RAD, and the per-
‘orming Laboratory Commander(s) may vote. In the ever of a tie, the Chairman casts the deciding vote.

The minutes of the MSRC meeting, including specitic recommendations, are forwarded to the
Commander, USAMRDC. for approval and become part of the Program Management Documentation for
each item considered by the MSRC. Appropriate technical, management, ard fiscal documentation is
{ransferred 10 the USAMMDA with the products approved for transilion 1o developmeni.

Scienific Steering Commi

The tendency of scientis's to want to improve upon their scienlific and intellectual products should
b6 baianced against the eed 10 Jevelop rudRiCis acCording 1o constrained cest, schediig, and
pertormance guidelines, and other regulatory requirements. ARhough #t is essential that PMs maintain
control over the development process, it would be counterproductive 10 isolale the PM from the very
expertise which made the product being managed a realty. For this reason, scientific steenng committees
are useg to provide the continuing dialogue between PM and scientist so essential to successiul
development and fielding. Thase committees also ensure that the DoD and Army objective of inserting
the latest agvances in technology into developing systems is considared at each stage of the
development process.

Scientic steenng committees also tuffill other purposes throughout the R&D cycte from 6.1 10 € 4
Figure V-13 describes severat examples af Fow these committees can provide mechamsms for
interdisciplinary scientific and managemeri review. The Drug Assessment Technical Evaluation
Commdiee depicied in the higure is a prime example of a committee whicn facitates the 1ransition process.




"( ~\)
MEDICAL SYSTEMS REVIEW COMMITTEE

+ Mission is review and recommendstion of technology base Itema
or projects for transition to development (6.38), Milsstone J

» Goasl is optimization of trensltion point in a project
- As 800N as sutfcient data addrass a8l cricai Issues
- Not while smporant ecmology base QUesLONs remar
- Reduca de' viopment nrk

+ Composition is primarity USAMRDC personnel ﬁ
- Chaimnan is Commander, USAMMDA
- Members are USAMMOA Promct Managers, USAMROC Ressarch
Aroa Dwecony, USAMPDC Lab Commanders

+ Procedures are formelized
- Pregantadons have required format
- Roles for panapants are defined
- Approvalrecommendation voung i1s s ndarkied
- Reterence USAMMDA SOP 70-15

E Formal Mechanism (o Assyre Technology
Maturity for Milestone 9 Decisioa.

Figure V-12. MSRC's Role in R&D Program Management
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Tras And folow-1p
- Decron Tree Netwurk Reviews

DATEC Provides A *lechaniem b'.-.’
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Figure V-13  Scientitic Steenng Committee Utihization
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SUMMARY

This chapter has reviewed 30me of the managemetd policies, procedures, and mechanisms
important to the fielding of operationa’ly useful products in a timely and cost-etfective manner. Of
particutar importance to this process is the matrix management mechanism involving dialogue and
coordination among scientists and managers, RADs and Commandsrs, and the various staff elements
throughout the DoD. The successtul operation of this system of overlapping responsibilities is assured by
‘eftective communication and a willingness to adhere 10 tho motto of the USAMRDC -- “Research for the
Soldier.”
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Section VI
MEDICAL R&D PROGRAM AREAS

INTRODUCTION

The USAMRDC plans, programs. and executes programs to sustain the operationa: capabilties
required to foster and exploit technological advances. The technology, technolegical informatien, and
medical materiel obtained through these programs are applied to courtor chemical and biological threats,
reduce the historically high incidence of infectious diseases, minimize the impact of military systems heaith
hazards, decrease the effects of combat sircss, lessen the etfects of environmenial extremes, and
improve casuary evacuation, treaiment, and survivabiity. The USAMRDC's medical research and
development programs encompass the lollowing research areas: military disease hazards (infectious
diseasa. madical biologica! dafensa, AIDS research); combat casualty care; systems hazards; and medical
chemical defense.

The Amny's Technology Base Master Plan contains the Technology Base Investmaent Strategy for
meeting the needs envisionad by the Army leadership. The Medical Technology Base Master Plan
outlines tha Anmy medical requiraments within each program area and guidance (e.g., BOP and AMEDD
Capabilty Issues, Amy STOs) for approaching these issues as well as the strategies for solutions
proposed by the USAMRODC. For each of tne research areas, this sectior: 1) presents the current
mission, goals, and objectives; 2) identities the primary DoD laboratorigs associated with the research -
and their areas of interest; 3) presents the requirements and guidance to be addressed; 4) enumerales
the threats, countermeasures, and technical barriers 1o those countermeasures: and S) projects budgets
through FY96. Following the discussion of the research program areas is a Jescription of the technical
barriers faced by the program areas and the research needed 10 address thesa bammiers. This section
concludes with a generic discussion of future directions which encompasses a long-range vision of those
medical requirements where the USAMRDC can contribute to conserve the fighiing strength ot our
soidiers and simutaneously maet cur country's strategic objectives for the year 2010. This future
direction is agapted trom the ATBMP and the Health Services Long-Range Plar, which is pant of the
ALRPS; the ALRPG; and other special and functional long-range plans.

DRIVERS OF THE CURRENT PROGRAM

The USAMRDC manages and executes a worldwida research and development program aimed at
solving medical problems cf importance to national detensa. The technology base program is directed
toward threats as they are identified ard guided by documents referred to above. Tre foundation of the
USAMRDC's current program is the Amy STOs. A STO is a requirement for establishing the technology
needed to develop a specilic information item or family of materiel. STOs provide Army guidance to the
technology base community and are addressed by Basic Research (6.1), Exploratory Development (6.2),
and Non-Systems Advanced Devalopment programs (6.3.A). The STOs are generated in direct response
{0 the deliciencies and comectve actions identified by the BDP and AMEDD Capability Issues (see
Section lii lor a descnption). Together, thay serve as a guide for technology base prioritization processes.
The STOs as they appear in Annex A, Army Tech Base Master Pian, Volume 11, are listed in Figure VI-1,
The AMEDD Cls are lisied in priority in Figure VI-2. The matrices that follow in Figures VI-3 through VI-5 link
the Amy STOs and 60F ano AMEDD Cls with the USAMRDC's research program areas.
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Inadequate Resuscitation Management System

Inadequate Capbility to Assess, Prevent and Treat Environmantal Heatth Thraats
Inadequate Blood (Oxypen Carrying) Subslitules

inadequale MedicalSurpical Treatment Cagability for Battlefield Wounds
Inadequate Capability for Medical Units 1o Keep up with Support Units

Ingsdequate Vision Correcic vProtection for Battlefiskd Requirements

Inadequate Chemical Agent Prophylaxis, Pretreatments, Antidotes and Therapeutics
Inadequate Capability for Diagnosis, Treatment and Prevention of Combat Stress ang
Neuropsychialnc Disorders

Inadequate Capability of Soidiers to Pardform Sel/Buddy Aid

inadequate Capability of Medical Units to Identity Disease Agents

inadequate Medical Evacuation Plattorm Hardering Against NBC Agents
{nadequale Medical Evacualion Platiorm Mohility, Capabilty and Survivability
Inadequate Biologice. Agent Prophylaxis, Prelreatments, Antidotes and Therapeutics
Inadequate Combat Zone and Communications Zone Medical Assels for Battlefield
Requiremenis

Inadequate Capabilty to Decontaminate Wou-xded/Injured Patients

Inadequale Matenal Hargling EqQuipment for Mggical Units

tnadequate Medical Resupply Support

inadequate PcingeratiorvFreezer Capability in Medical Organizations

Inadequate Protection ¢f Medical Materiel irom Envionment and NBC Agents
inadequale Medical Personnel Parformance of Trealment Tasks and Field Medical
Equipment Operation

inadequate Treatmant Regimens for Directed Energy Injuries

Enharce Medical Support by Using Existing Space-Systems

inadequate Medr:al Command, Control and Communications System

tnadequate Recogniticn, Monitoring and Corraction of Health Hazards

Inadequate Dentat Treatment Leads 10 Preventable Demal Casuatties

Inadequate Number of Medical Evacuation Plattorms

Inadequate Radiological Prophylaxis, Pretreatments, Antidotles and Therapeutics
Inadequale Capabilly of Medical Personnel 1o Perform Duties in MOPP
Inadequate Deconaminants for Medical Supplies and Equipmem

Inadequate Field Kachen System to Provide Medical Food Service in the Theater
inadequate Power Distribution and Lighting Systems in Medical Units

madequale Capability of Medical lUnits to tdentty and Quantifty NBC Agents
inadequate Tast Measurement and Diagnostic Equipment for Medi.al Equipment
Inadequale Field Medical Record System for Integrated Battlafield

Inadaguate Medicai intolligence Assels 1o Acquire Disease and NBC Information
Inadequate Command, Control and Communication of Medical Regulations
Inadoguate Medical Food Scrvice Suppert in Thoater Hospials

inadequate Optometry Support in Theater of Operations

Inadequate Veternary Suppont for Total DoD Mobilization

Inadequate Configuration of Preventive Medicing Organizations to Deploy and Function

Inadequate ldentilication of *edical Parsonnet with Specialized Skills

inadequate Plans for Converting Civilian Facilties to Hospitals

Inadequate Linguistic Resources Available within the AMEDD

fnadequate Dentai Hygiene Support ai General Hospitats and Convalescent Centers
inadequale Velennary Support of Miltary Working Dogs (MWD)

rigurg VI-2. AMEDD Capabilty Isses
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N CURRENT PROGRAMS

The current USAMRDC program encompasses areas of research directed to the preservation of

\ manpower through the davelopment of medical knowlerge, vaccines, drugs, and equipment in order 0:
] prevent and treal infectious diseases, protect from hazardous environments (including expasure 10

3 chemical and biological agents), enhance miltary performance, and achieve recovery trom combat
wounds.

MILITARY DISEASE HAZARDS

The Miltary Disease Hazards Research Program consists of basic and applied studies related to
prevention, diagnosis, and treatment of infectious diseases of concem dunng mobilization and
deployment; it includes medical delense against biological agents. in addftion, a separate research area
addresses the military impact of AiDS.

lectious Di

Mission. Goals. and Chieglives. The mission of tha Infectious Disease Research Program area is lo
preserve soldier manpower and performance by the prevention and treatment ot infeclious diseases that
occur naturally woridwida. The USAMRCC is the Congressionz'- assigned lead agency for infectious
diseases of miltary signiticance [HR Report 97333, DoO Appropriation Bill, 1382 Report of the Committee
on Appropriations, page 247). The goal o! the program is effective disease prevention to enable
daployment and sustain warlighting capability or, at least, to retum personnel to duty belore they are
required to be evacuated from the division area.

PRPYT VIR PPN N

Research into naturally occurting infectious diseases is primarily related to the prevention and, 10 a
tesser exton, the treatment and diagnosis of infectious diseases that couid senously hamper milinary
mobilization, deployment, ard capability. The objective of the research is to prevent incapacitation of
troops due to disease by reducing the severity and duration of infectious disease, and maximizing
retum-to-duty in forward areas.

The numercus accomplichments under the Infectious Disease Research Program appear in Section il
in a comprehensive medical defense timeling citing contributions of miitary medicine. Disease is one of
the primary causes of lost duty time in both war and peace.

Infectious disease threals have an impact on units, are a8 major cause of hospial admissions, increase
the requirement for replacements, increase recycles in basic and advanced individual training, and
threaten mobilization, training and deployment. Basic threal calegories inchude dacteria, vinuses, and
parasites.

The Intectious Disease Research Program encompasses the following studies:

« Basic studies applicable 1o development of vaccines against militarity imporant diseases,
including assessment of satety, immunogenicity and eficacy

« Studies directed to the discovery and development of prophylactic and treatment drugs for
infectious diseases, including drug design, synthesis, scraening, mode of action, and mechanism
of drug resistance

« Collection and analysis of epidemiological data that aid in contral of relevant infectious diseases

- Studies of control measures against infectious disease vectors, including anhropod repelients,
vactor competence, biosystemancs, detectian of infected insects, and vector control technques
and equipment, including new pestic:de tormulations and pesticide formuiation technolcgy

«  Development of treatment for infectous diseases, including studies to synthesize, screen, and
develop tharapeutic drugs for malana

66




Pdmarcy Do) Particinating Lahoratoges. The primary DoD laboratories participating in the infectious
Disease Research Program and their areas of research are: Walter Reed Army Institute of Resgarch,

Countermaasures:

Technical Bamiers:

Countermeasures:

Technical Barmiers:

Countermeasures:

<

® & ¢ & & o =~

Principal Laboratory (viruses, narasiic diseases, bactena, AiDS); U.S. Army Medical Research instiule of
Infectious Diseases (agents requinng containmesnt); Naval Medical Research Institute (nckettsiabacteria);
and the U.S. Army Biomedical Research and Development Laboratory (vector cortrol).

iers. The countermeasures and technical bariers to

their implementation that arg associated with the broad threat areas addressed by the infectious Disease
Research Program are identified below. Annex D includes 2 tabie of the geographical distnbution of
diseases and an elaboration on and 2 brie! history of the diseases of miltary imporance.

Threat Category: Bactenal Disease

Simpie fighd kits for rapid identification of bacteria

Sate and efficacious anti)acterial vaccines

Thempeutic measures

Epidemioloqical studies of miltanily significant disease (threat assessment)

Appropriate model systems for investigation of disease countermeasures
Rapid bacteria identification technology

Required pharmacological characteristics of prophylactic drugs
Production of palyvalent vaccines effective against disease classes
Expresson vectors for recoinbinant products (vaccines)

Prevention of drug resistance development

immune system enhancement

Threat Category: Virai Disease

Drugs with broad-spectrum antiviral activity

Simple lield kits with the capability 1o rapidly identily pathogens in humans
Vaccines bioengineared by strain attenuation ang inactivated or synthetic
anligens

Polyvalant vaccines

Appropriate mode! systems for investigation of disease countermeasures
Nontoxic antiviral drugs

Required pharmacological characteristics of prophylactic drugs
Production of polyvatent vaccines effective against disease classas
Exprassion vectors for recombinant products (vaccines)

Prevention of drug resistance development

Imrune system enhancement

Rapid virus identification technology

Threat Category: Parasitic Disease

Drugs wikh specific antiparasttic activity

Simple held kits with the capability to rapidly identify infected vectors and to
diagnose disease

Vaccines aganst classical parasitic diseases

Topical protectants

Vector control




Technical Bamriers: « Appropriate model systems tor investigation of disease countermeasures
- Required pharmacological characterisiics of prophyiactic drugs

¢ Prevention of drug resistance technology

« Expression vectors for recombinant products (vaccines)

« Rapid identilication technology for infacted vectors

Environmentally scund blological controls for disease vectors

Projecied Budgets. Projected budgets for the Infectious Disease Research Program area through
FY98 are dentitied in Figure VI-6. Funding is projected by FY for extramural versus in-house research,
techinologyy base categories, program glements and projects, and AIDS research.

n
80 .‘;; O 6«
50 {8 B
0O ervamua ; wlb g: &) ¢38
b} 63A
B rhouse < 30 g | B
g 20 I I [J ez
10 ' a8 s
86 U0 00 91 92 03 04 05 06 88 89 00 01 02 92 o4 05 96
Fiscad Yoar Flscal Year
FISCAL YEAR ($K)*
PE PRQY FYB8 FY@® FYR FY91 FY92 FY9d FYed FYS FYos
61102 8513 11132 9424 7892 793t 8067 8177 B168 8250 8332
82787 3ICL + AB70 26182 22948 22645 23030 22671 23239 22999 21229 23461
63002 0810 2417 2859 3372 3328 3277 3430 3487 3522 3ss7y
63807 0808 4662 3461 4553 S093 5593 5973 6071 6132 G193
€4807 D849 1861 2379 2852 Q224 _3206 _J657 ALY 37584 IR
TOTAL 46254 41071 41321 42808 43204 44478 44442 44837 45335
AIDS
63105 DH29 368 2868 0 0 __Q _£198 21308 22127 22348
D2 AIDS TOTAL 55819 67754 41321 42608 43204 50672 86350 87014 47683
* Eflactive circa 25 August 1980, subject 10 variaiion FY 90-96
** Subpct 0 DA Gocosnon

Figure VI-6. Prmjectad Budgets through FY96 19r the infectious Disease Research Program
(Includes Mildary AIDS Research)

cal Bi C

Mission. Soais. and Oblectives The mission of the Medical Biological Defense Research Program
{RDRP} is to develop medical countermeasures o deter, constrain, and defeat the use of baloryzal
agents against U.S Forces [CeD Directive 5160.5. March 30. 1976 (as amended))]

The pregram is directed against agents of biokogical ongin that are potential milnary threats. Some
potent:al threat categories are identdied in Figure VI-7. A primary concarn is the development of
prophylactic and therapeutic drugs. vaccings, antitoxins, and toxoids against agents of biological ongin
(see fgure VI-8). Goals of the prugram include deterring opposing forces irom geveloping any of
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BACTERIA
+ Reproduce by simple division
- Bacilus anthracis - Anthrax
- Francisella tularensis - Tularemia
RICKETTSIA
+ Smal bacteria that reproduce inside cells
- Coxialla bumett - Q fever
VIRUSES
* Nucleic acid with a protain coat
» Nucleic acid enters host cell and proJuces progeny viruses
- Venezuelan Equine Encephaiitis (VEE)
- Rift Valey Fever (RVF)
TOXINS
+ Naturalty occurnng compounds produced biologically or synthetically that are toxic to
other organisms
- Staphylococcal enterotoxing
- Botulinum toxin
- Snake toxin
- Ricin
PHYSIOLOGICALLY ACTIVE COMPOUNDS
« Biochemicals that occur naturally in the body as regulators of bocy functons
- Insulin
ALTERED MICROORGANISMS
» Orpanisms changed to have new properties
« Decreased/increased disease potential
+ Antibiotic resistance
« Extendad shelf/field lite
* Increasad commearcial potential

Figure VI-7. Potential Threat Categories

VACCINES

« Broad spectrum - single antigen that protects against many related agents

+ Polyvalen - mixture of antigens that protects against a number of different agents

+ Vectored - single camier virus genetically engineered 1o confer immunity against
more than one agent

ANTIBODY

« Homoiogous - coliected from an individual who has protective immunity » jainet the
disgase

« Human monocional - produced by the fusion of a human white biood cell with a tumor
cell (myeloma) capable of immonality and producing antibody

+ Human mouse monocional - produced by iminortal white biood celis of human origin with
mouse combining sites

+ Broad-spectrum antitoxin

DHUGS

« Broad-spectrum antivirals
« Antioxin drugs

DIAGNOSTIC TECHNOLOGIES

« Field - prevent surprises
- Laboralory - confirm agont used, justity sirategic response

Figure Vi-8. Medical Biological Delense Countermeasuras
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empioying biological weapons, rapidly retuming personnel 10 duty afier thay develop symptoms, and
preventing fatainies from a biological attack. In addition to requirements darived from Army sources {lor
‘example, STOs, BOPs, etc.), the BORP must respond 10 requiremants ot other Services as specdied in
the JSA (see Appandix D).

. The objectives differ with the varying threats:

* - Virgl threats - Generate data suificient to establish the potentia!l for second-generation, broad-
spectrum antivical drugs, and astablish the technological leasibility of developing vaccinas
sttoctive against entire classes of viruses

+ Neurotoxin Ihreats - Provide sufiicient technical data to suppert transition lo development of
vaccings, antitoxing, and rapkd-identification field kits effective against mulipie neurotoxins

* Hepatotoxin, protein-inhibiting toxin, and membrane-active toxin threats - Provide data 10 suppor
transition of products etffective against the thraat

+ Physgiclogically active compound (PAC) threats - Conduct studies on the actions of endogenous
bicreguiators on rnemal anc physical performance

The currert Medical Biological Defense Research Program includes the fokowing areas ol research:

+ Viral and ricketisial studies - identification and characterization of organis s, molecular antigenic
anatysis, development of diagnustic assays and investigations of pathogenesis, immunology, and
epidemiology that will aliow decislons regarding the optimal approach tn disgase prevention and
contro)

+ Bacterial studies - Development of potential toxin-based or spore vaccings, and detarmination of
the role of thase vaccines in the celiular and humoral iImmune response

+ Toxin resaarch - Basic and developmetal research leading (0 methoc's of ustense against broad
classes of toxins

+ Drug developmen - Development, symhasis, and testing of compouns w*t. antiviray,
immunomodulatory, or anttoxin activities, with amphasis on compounus thal provids broad,
nonspeciic protection against viral agents o clagses of toxins in the v*-al bacterial, and toxin
domain

+ Detaction - Investigation and eval.ation of sensitive and specific methods lor detection of
Infactious organisms, antigens and antibodies in biological materials to inckide the application of
nucleic acid probes of synthelic antigen: development of rapid identifical'on and diagnostic
methods for the assay of 10xins, metabolies, and analogs in clinical specime ns and collector
samples

+  Computer science and artificial inteftigence - Use of computer science - an I..3l intelligenca
techniques 1o enhance fundamental medical systems for biological defe..ve {drugs, vaccines, '
diagnosiic cacabiiies, management of biologically expused casualies)

Intemational polictas that contrduted to shaping the program are shown in Figure VI-9; a synepsis of
the recem program history appears in Figure VI-10.

Pdmary DeD Padicipating Laboratories. The primary DoD laboratories participating in the Biological
Delense Research Program and their areas of research are: the U.S. Army Medical Research Institute of
inactious Diseases, Principal Laboralory (viruses, bacteria, rickefisia. membrane-active toxins, protein-
inhibiting toxing, hepatoloxing); Waher Reed Army Institute of Resgarch (staph enterotoxing, PACs); and
the U.S. Army Medical Research Instdute of Chemical Defense (low-mulecular-weght neuratoxing).




1925 Genava F.oood]
Prohitetec use of banogical and chemical warfere
* USSR retfied protocod in 1928 with reservations; csasss © b binding to enemy states thut do not obsarve

Provsons
+ U.S. ratified protocol 10 Aprl 1975

23 Nayamber 1949 Matonal Security Memotaodum 35 (axceaita)
* The U.S. shail renounce the use of iethal bialogical agents and weapons and all other methads of biological
warfwre
* The U.S. wifl confine ita biciogical research to DEFENSIVE MEASURES, such es immunization and salety
Metsres

20 Fabnyary 1970 Natonat Security Memoraodum 44 (sxcemts)
s The U.S. renounces the use of bxxine as & method of warfare
« The U.S. wili confine its military programe for toxins, whether produced by bacteriological or any other biological
method or by chemical synthess, 10 ressarch for DEFENSIVE purposes ondy, such as to improve techniques of
Immunization and medionl therapy

10 Aonit 1972
+ *Convention of the prohibition of the development, production and stockpiling of bactericiogical (biological)
and tori~ wespans and on thew destuction,” signed st Washington, London, and Moscow this dato
* BW capabity desroyed - Medical Biological Detense Research Program continves

Figura Vi-9. Intemational Policies on Biological Warlare

QEFENSIVE OEFENSIVE
184143 Thvest identiied
1943 Fort Datnck established
1950  Pmgram expanded
Pine Biutf established 1956 TSG indbates medical defensive studes ioliowing
MOU with CG, Chemical Corps

1969 Offens.*» ‘39 unisiereily renounced snd 1900 Ressarch inated I new teaity, U.S. Army
ottersive pr. .gram disbended Madical Ressarch instiusts of irdecsous Diseases
1970:72 Ali offewsive weapora ans esed stocks

destroyed
1972 *Corweniion of e prohibiton of the 1972 Medical Defense Program expended
developrent, producton and stockpikng
of bacteroion'2al (twological) and tonn
Wwoapo~s and on ey destruceon” sgned 1978 DoD Dwrection 5160.05 - Army assigned as the
on April 10 exscutve sgant for all biclogical delense research
and cevelopment )

1984 Madics: defense progrem realigned 10 address
NOW DOUYEETS 4nd NCYRELS OMPhass ON
previously iiee $8ed but mirwmally explored toxms
= {on channe! blockers
* Presynapic neurotoring

1966 Biodelense uncional ares analysis 107 the Ve
chis! of the Amy: resulted in 160 sddtiona!
aviign suthorzatsons end no addibonal funds

1988 DCSOPS auncept paper, s strong defensive

Progrem is recognized sk ¢ Jewmum
19089 Nouros.ence assols dovoted to tho eflfort on

delense aganst chemical nerve agorns vanslarrod
©© he medxcal defensé program to address NoUro-
ung; duiars, people, and faciites ransiermod

Figure VI-10. Medica! Biological Defense Program History
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jecs. Countermeasures and technical barriers to their

implementation that are associated wilh the thveats addressed by the Biological Defense Research

Program area are identiied below.
Threat Category: Viruses
Countlermeasures: Drugs with nonspacific antiviral activity

Technical Bamiers:

Countermeasures:

Technical Bamiors:

Couniemmeasures:

Technical Bamiers:

. ® 1 & 6 s & &

s & ¢ e o o

Vaccings conveying immunity against multiple agents
Antibodies
Devices to dotect and identify virat threats

Appropriate model systems for investigation of viral countermeasures
Required pharmacoiogical characteristics of pronhylactic diugs
Production of polyvalamt vaccines against virus classes

Expression vectors for recombinart products (vaccines and antibodies)
Nomoxic aniviral drugs

immune system enhancement

Broad-spectrum countermeasures 10 genelically engingered threats
Rapid virus icentification technology

Threat Category: Neurotoxins

Drugs lo counteract common neurotoxin effects

Antibodies (amioxins) directed against common {eatures of neurotoxin
molecules

Vaceinesg

Reagents to rapidiy identify neuroloxing either specdfically or as members of
the neurotoxin riass

Appropriate model systems for the invastigation of neumtoxin
countermeasures

Required pharmacological characteristics of pretreatments and antidotes
CNS-active drugs without CNS side effects

Generation of immune resporises to small molecules

Production of polyvalent vaccines against toxin classes

Exprassgion vectors for recombinant products (vaccings and antitoxins)
Broad-spectrum countermeasures to genetically engineerad threats

Tnreat Category: Hapatoloxins

Drugs to counteract common hepatotoxin effects

Antibodies (aniitoxing) directed against common features of hepatotoxin
mclecules

Vaccings

Reagents o rapidly identity hepatotoxins either specitically or as members of
the * 2patotoxin class

Appropriate model systems for the investigation of hepatotoxin
countermeasures

Required pharmacological charactenstics of pretreatments and antidotes
Generation of immune responses to small molecuies

Production of polyvalent vaccines against toxin ciasses

Expression vectors fof secombinani products (vaccines and anttoxins)
Broad-spectrum countermeasures 10 genelically engincered threats




« Reagents to rapidly identify protein-inhibiting toxins enner specitically or as
members of their class

Technical Bamers: < Appropriate model systems for the investigation of countermeasures (o
protein-inhibiting toxins

Required pharmacoiogical characteristics of pretreaiments and antidotes
Generation of immune responsgs (o small molecules

Production of polyvalem vaccines against toxin classes

Exprossion vectors for recombinant products (vaccines and antitoxins)
Broad-spectrum countermeasures to ganetically engineered threats

Threat Category: Membrang-active Toxins

Countermeasures: - Drugs lo counteract common effects of membrane-aclive toxins
+ Antibodies (antitoxins) directed against common features of membrane-
active toxin molecules
* Vaccines
- Reagents 1o rapidly klentify membrane-active loxing eithar specitically or as
members of their class

Technical Bamiers: « Appropriate model systems for the investigation of cLuntermeasures to
membrane-aciive toxins

Required pharmacological characteristics of pretreatments and antidotes
CNS-active drugs without CNS side effects '

Generation of immune responses to small molecules

Production of polyvalent vaccines against toxin classes

Expression vectors for recombinant products (vaccines and antitoxins)
Broad-spectrum countarmeasures to genetically engineered threats

e 8 & & o

Threat Caiegory: Physiologically Active Compounds (Endogenous Bioreguiators)

Courtermeasures. « Antidotes to the effects of PACs
« Antibodies to PACs to use as post-exposurs scavengers
+ Reagents to rapidly identify PACs
Technical Barriars: Appropriate model systems to investigate PAC countermeasures
Required pharmacological charactenstics ol antidotes
CNS-active drugs without CNS side effects
Genaeration of immune responses 1o small molacules
Expression vectors for recombinant products (antibodies)

Proiacted Budaels. Projected budge!s for the Medical Biological Defense Research Program area
through FY96 are identified in Figure VI-11. Funding is projected by FY for extramural versus in-house
research, technology base categories. and program elements and projects.

d
i
]
Throat Category: Protein-inhibiling Toxins
Countermaasures: < Drugs to counaract common ¢tlacts of protein.inhibiting toxins
) « Antibodies (antitoxins) diracted against common {satures of protein- _
inhibiting toxin molecules
4 « Vaccines
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Figure VI-11. Projected Budgets through FY96 for the Medical Biological Defense Research Program

Miftary AIDS Besearch

. The Milltary AIDS Rasearch Program focuses cn tha epidemiology
and natural history of HIV infections in military and military-associated populations, on improving methods
for rapid diagnosis and patient avaluation, and on studies of the immune response to HIV infection,
including the patential for increased risk in the military’ operational environment [Secretary of Defense
Memo lor Secretaries of Military Depariments, Joint Chiefs of Staff, et al., Caspar Weinbemer, 20 April
1987]. Tho U.S. Amy Medical Research and Development Command has been designated the lead
agency for the research program; it budgets for and funds all DoD HIV research etforts in accordance viith
guidance prcuvided by the Assistant Secretary of Defense for Health Affairs [ASD(HA)). Within the
USAMRDC, the Military AIDS Research Program has been placed in the infectious Disease Research
Program area as 3 special subcalagory.

The goals of the AIDS program include preventing disease in Afmed Forces personnai and mini-
mizing the cost of HIV infections to the DoD. These goals are addressed by five Congressionally defined
research areas: diagnosis, natural history, epriemiclogy, vaccing developmunt, and chemotherapy.
Figure VI-12 pruvides a synopsis of the considerations associated with the threat of AIDS to the military.

The challenges of the AIDS research effort include: preventing exposureAransmission of HIV,
controlling infection, protecting the blood supply, protecting personnel, estabdlishing and maintaining a
data base, rapid diagnosis, surveillance of the disease, studying the immune response, performing
patignt avalualion, periorming epidemiciogical studies, and studying the naturai history of the Human
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immunodeficiency Virus (Figure VI-23). [nthe currant research, maximum use is made of the unique
charactenstics of miltary popu.dtions, such as the broad cross-sectional nature of the community, their

polential {o be deployed to almost any area of the world, and their susceptibility 10 the disease.

Gereral Considerations
Woridwida distribution

Destabilization of
gevernments

Host country antrance
reguirements

Host country resource
constraints:
- Medicd facilites
- 8lood
- Personnel

jrtnr

Field blood transfusions
and supply

Navy ‘walking® blood bank
polticy

Medical support to

Peacetime Consideral

Shore leave in
endemic areas

Health care costs

Spedcial Operations Forces (SOF)

Health threat to force
Unit moraln and cohesion

Natonal concern

Figure Vi-12. Miltary Considarations with Respect to AIDS

AR YA
¢ 7 7
LA SR A Y
s v 7 7 |
Nons]
N AN
s o

.

£y
7 7
v s

’
’

, 2
’

N
~

g
’
5
>
~
0y
~

-
,

LA NN

~
.
N
AL
A}

’

A}
A}
Y
A )
~
-
~

ALY
4
AYAYAY
s 0 s
7

4
s
’

~
A Y
~
~
»

4
4
’
s
4

-
~
~

[NE NN
AN

A Y

AL IR TR Y
¢ r iy e
’ ’

’ )
LR ’
\\\’
AR A
AARN

~
-
-

’
’
’
’
4

-~
N
~
A}
~

’
~
’
LYY
,
N
.
A}
L4
~
Y
L, 222
N

~
A\ )
AR VA YL YA YR UE V)
~

N A AN NN

4
P
e

4
’
’
14
4

r
(N
s’
~
s,
s r e
~
A
g
0y
~
0N
0y
~

LN AL NN

LYY
’
LAY
’,
VN A NN
>
.
~
~
AN RN
L]
~
LY

.
AN NN

’,
~
,
7,
A
”,
.
P AR S

’
’,
’
4

~
~
AR A
N -
.
~
AY
~
~

/7

Doamamn

VACCINES 28%
DIAGNOSIS 2%

NAT. HISTOHY 22%
EPIDEMIOLOGY 1%
CHEMOTHERAPY 47%

Figure Vi-13. AIDS Invesiment Strategy (FY90)

Inreats. Counteimeasures, and Technical Bamiers. Proposed counlermeusures to e miltary AICS
thveal are screening tests, vaccines, drugs, and behavioral change. Technical barriars to AIDS drugs and
vaccines are similar 10 those for other virus coumermaasures, and include the following:

o
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+ Appropriale model systams for Investigation of AIDS counterreasures

- Required phamacological charactaristics of prophylactic drugs

*Polyvalent® vaccines effective against the ever-protitarating numver ol AlDS strains
Exprassion vectors for recombinant products (vaccines)

Nontoxic antiviral drugs

Prevention of drug resistance development

immun > system enhancement

Vary 1apid screening technology for AIDS infection Is also essential for the Amv to ©. Lt Its “walking
blood bank.= Research imo effective mechanisms for behavior modificaticn is Uw purview of the
USAMRDC.

Non-DoD and DoD Td-Servica Paticipation. The Tri-Snrrvice participams and their areas of research
are: the Anmy [recombinant enzyme-linked iT nuno-absorbent assay (ELISA), WRAIR clinical staging
syslem, country prevalance rates, ganetic diversity o' IV strains, Suramin and azidothymidine (AZT)
trials), the Navy (epidemiological studios in the Philippines, Egypt, Peru, and Okinawa); the Uniformed
Services University of Health Sciencas (USUHS) (climcal stuaigs); and the Henry M. Jackson Foundation
for the Advancaement of Military Medicine (clinical recearch unit). 2rogram cootdination exists through
formal agreements: the Healh Services Command (HSC) and the USAMRDC through a MOU; the
USAMRODC cooperative agresmant in coordination with the Jackson Foundation (NIH, US . {S, and HSC
paricipation); the NiH and the USAMRDC contract management information exchange agresment; the
DoD nomination of individuals to Public Health Servica committees; and, the DoD and the FDA through a
MOU.

MEDICAL CHEMICAL DEFENSE

et

The mission of the Medical Chamical Defensa Resadrch Program area is to presarve combat
effectiveness by timely provision of medical countermeasures in response to Joint Service CW delense
requirements [DoD Directive 5160.5, 30 March 1376).

The Medical Chemical Delense Ressarch Program has ttvee broad goals: 1) to maintain a
technological capabilily to meet present requirements and counter future threats (technology base
capability); 2) to provide individual-level prevemion and protection to praserve fighting strengthn (soldier
protection); and 3) to provide meadical management of chamical casualties io enhance survival and
expedie and maximize retum-to-duty. Balow is an abbreviated list of products, preprodums or doctrinal
or fraining inthiences that have bean developed in the Medical Chemical Celanss Ressarch: Progiamie
address the thrae respective goals.

Goal 1: Maintain technological capability 1o develop timely countarmeasuras tor classical and
emerging threals
« |dentdy blomedical effects of chemical warfare agents (CWA)
« Determine chemical agant exposure limits
= Develop and validate model systems
+ Davelop analytical methods for quaniilying chemical agents in tissué samples

Gnal 2 Provide individual-ievel protection from CWAg
- Maik | nerve agent antidote kit
= Pyndostgming (nerve agent pretrealrmi ni)
o XM291 skin decontaminating kA
« Convulsant antdote for nerve agent

s

[ “URTARRITEFCRPINIRSD NS, - P~ Y%

~




Goal 3: Provide medical management of chemical casualtias to enhance survival, and expedite and
maximize return-to-duty

Cyanide antidote

Patiert wrap, CWA protective

Litter, folding, decontaminable

Convulsant antidote for nerve agent

Proevide research support for:

- FM8.285, Treatment of Ch.umical Agent Casualties and Conventional Military

Chemical injuries

eration (AMedP-6)
The objectives of the program differ with the varying threats:

+ Nerve agents - Field a safe and effective anticonvulsant nerve agent antidote, and develop and
field a sale and effective nerve agent pretreatment

« Blister agents - Doavaiop and fieild a safe and effective topical protectant against CW agents, and
develop a pathophysiology data base on vesicant CWA 10 be used with associated technologies
10 fermulate detinitive care and treatment strategies (ultimately 1o develop a sate and effective
pretreatment for blistering CWA)

+ Emerging threat agents - Develop approaches to pretreaiment and treatment

+ Bilood agent (i.e., cyanide) - Develop and field an effective cyanide pretreatment

The current Medical Chemical Delense Resaarch Program emphasizes reduction of incapacitation as
a design criterion for medical countermeasures. The means by which the USAMRDC is addressing these
problems are as foliows:

< Biochemical studies 10 determing mechanisms and sites of action, and effective medical

counterMmaasures (or vesicants

Basic pharmacokinelic studies on CW agent skin penetration rates

Eftective and rondebilitating nretreatments and prophylaxes for cyanide

Synthesis and efficacy testing of novel anti-CW agem p‘naceulicals

Characteriza&ion of pathophysioiogical effects of vesicanis

Deavelepinent of in vitro and in vivo testing modals

Dizcouery. dasign, symhesis, and efiicacy assessment of pharmaceuticals effective in reducing

the incapacitating cantral narvous system actions of nerve agents

*  Antilrudy technology and molecular biochemistry as applied te the develcpment of more etlective
CW agent prophylaxes and pretreatments

« Development of basic analylical methodologles to support research on medical countermeasures
10 CW agents

«  Fundament:l and applied research on 1ale decoraminating and detoxifying compounds

+  Molecular modeling of receptors and/or assoc'ated enzymes based on crystallographic data,
sequence data, or site characlerization

« Cha'acteqzaiion of the type, sequence, extent, and duration of signs and symptois as a function
of exposure roules gnd dose of CW agants

= Modéication a¢ development of in vitro medals for application in performing screening and/or
{oxicelogy studies 0:) compounds

Accomplishmeins of this missinn area are shown i Section 1.

The Mecical Chuemical Dofense Reseadrch (*rogram has antered into several joint Service, Service-
specilic, and internaional agreements to counter possihle emarging threats (Figure Vi-14) (see Section Il
tor (¢taits). Thece aqreeman.s enable technical datl @y change ai tr.e scientilic level, early identiticatior of
the potentia tor stardardizalon, and complementary rather than redundant research. The Joint Service
Agreements spacily 45 requirteme s (see Appendix D).
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« Joint Service Agreement (JSA) :
- 45 JSA Requirements '
» Service Speciic Requirements
» Cooperative IMemnational Agreements
- Mutual Weapons Development Data Exchange Agreements (medical
arnexes)
- NAYO, Panel Viil, Research Stucy Group 3
- The Technical Cooperation Program, Subgroup E
- U.S.-UK.-Canada Memorandum of Understanding

Figure Vi-14. Sample of Agreements

Primary DoD Panicioating L ahoraer

The primary DoD laboratories panticipating in the Madical Chemical Defense Research Program and
their areas of research are: U.S. Aty Medical Research !nstitute of Chemical Detense, Principal
Laboratory (drug screening and evaiation, study of basic mechanisms of action of CWA compounds,
pathophysiology and pharmacology of CWA compounds, defining technology base deficiancies in terms
of data gaps). Waller Reed Armmy Institute of Research (drug discovery, degradation studies of antidotes
and pretreatments); U.S. Army Aeromedical Resaarch Laboratory (aviation-based performance studies of
antidotes and pretreatments, effects of antidotes and pretreatiments on visual systems); and U.S. Army
Researzh Institute for Environmental Medicing (cetining combined efecis of c2adidale phammaceuticals,
countermeasures, and environmenta! stres. as - including MOPP levels -- on psrformances).

: Technical Barn

The classical threat categories inclucie. vesicants or blister agents (e.g., mustards and lewisite), blood
agents (e.g , cyanide), choking agems (e.g., phosgene), and narve agents (e.g., GA, GB. GD, and VX --
these threats may include other chemical neurotoxins). The threats, however, are ot restricted 1o
commonly accepied clacsical agents. Nevel agems may be developad by potential adversaries. The
abiiity to provide timely and effective madical countermeasures 10 new threats depends upon maintaining
the capability to develop such courermeasures. Therefore, the scopa of the Medical Chemical Defense
Research Program encompasses both potsnilal and classical threats,

The countermeasures include pharmmaceuticals, medical equipment, specialized matenel or medical
procedures and concepts for doctiine, organization, and training. Medical counermeasures are designed
{0 preserva and sustain combal effectiveness in the face of combinied threats from chemical and
conventional munilions on the integrated batiletield, Ly:

+ Frevention of the eflacts ot CW agant (e.g., pretreatment cr prophylaxis),
» Far-lorward freatment upon exposure 1o chemical wartars threats (e.g. antidotes), and
« Chemical casually care (€ .g., tharapy aixd managernent).

Threat Categary: Nerve Agents

Countermeasures: +  Anticonvulsant antidote 10 prevert or minimize convuisions and brain injury
Pretreatment regimen thal protects against incapacdating effects

TechnraltBam_.... + Appropriaie model systams lor identdying promising chemica! structures
« Reyuwec pharmacological characlenstics of pretreatments/antidoles
«  CNS-activa Jrugs without CNS sige eftects




» Generation of immune rasponses 1o smail molecules (for production of
scavenging antibodies)
« Expression vactors for recombinant products (scavengers)

- e

Threat Category: Blister Agents

Countermeasures: « Topical protactants to protect skin against blister (and thickened nerve)
agents ,
+ Biologicalpharmaceutical product to prevent cell death caused by vesicant
agents

Technical Barriers: « Trade-of! between reactive of calalytic decontaminant activity and satety of
protectant compounds
« Appropnate model systems for the idantification of countermaasure
approaches
+ Required pharmacological charactieristics of pretreatments/antidotes

Threat Category: Blood Agent (Cyanice)

Countenmeasures. < Pratraatment is tha most reasonabie appmach because of ihe rapid action of
cyanide

Technical Bamiers: « Appropriate model systems for efficiant identification of active compounds
and evaluation of pretreatment approaches
« Required pharmmacologic2l charactenstics ol prelreatments

Threat Category: Emerging Threat Agents (e.g., Pulmonary)

Countermeasures: « Shortderm: Health risk criteria for emerging threat docirine, care and
Irealment stratagies
« Inermediate-term: Specific casualty managemen technicwues to improve
survival and retum-to-cduty
+ Longem: Pharmaceuticalbiological pretreatmerts, antidotes, or
decontaminants/protectants

Technical Bamiers:

*

Appropriate mode) systems for the stucv of agent effects and investigation

of countermeasure approaches

« Fast and easy casualty stabilization methods

+ Required pharmacolegical characteristics of preireatmems/antidotes

+ Trade-off between reactive/catalytic decontamirant activity and safety of
decontaminams and prolectanis

+ Gane/ation of ilnmune responses 1o £mall molecules

« Expression vecior: for recombinant products

+ CNS-antive drugs without CNS side etiects

Projected budgets for the Medical Chemical Defense Hesearch Prcgram area through FY 36 are
identried in Fgure VI-15, Fundwg s projected by FY for extramural versus in-nouse research, tectinology
bac2 categcries, ard program elements and prejects.
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Figure VI-15. Projected Budgets through FY96 for the Medical Chemical De|ehse Research Program

COMBAT CASUALTY CARE
Mission. G | Obiect;

The mission of the Combat Casualty Care Research Program area is to conduct research to expedite
the retum-10-duty of soldiars sustaining non-life-threatening wounds, injuries, and dental-maxiliotacia!
emergencies; direct research towands reducing the morbidity and monality assoclated with maior
battlelieid wounds and injurias including maxiliofacial injuries; and, direcd research and development
programs at miniaturizing, automating, fiekd-hardening, and increasing the ponability of medical and dental
diagnostic and therapeutic equipment. [DoD Appropnations Bill, 1982 (Report of the Committe2 on
Appropriations, Repont #97-333, page 247); Army Requisition 70-1, *Research, Development, and
Acquisition - Systems Acquisition Policy and Procedures,” Chapters 2-34, 10 Octeber 1988, and
USAMRD’ Memorandum 10-1, “Organization and Function,” 8 August 1985, direct that the Army be
designate. . lead agency lor combat dentistry research and development ]

The ~roaram hos four components. The first is to improve the medical, surgical, and dental treatment
and rna & J9rnent of patitelield trauma. The Combat Casuatty Care Research Program i3 the only
USAMRL « program that is pamarnly concerned with treaiment of the battleieid casually rather than th2
preventon of casuatties. Second, emphasis is placed on research and development that impreves the
treaiment of trauma that requires niajor resusc.lation or worsens f management is delaycd. hastens the
retum-to-duty of the soldier, and is miltanly-unikue. Much of this research program has no Civiian
counterpan. The third component is lo develop medica: equipment tha! is as nearly stale-of-the-an as
possible. Physicians, dentists, ang nurses who siatt hattieneld hospnais draw on their peacelime meaigal
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education and exparience. They must have the 100ls 10 apply this experience in the field. Raducing the
wgistics tail by decreasing the resupply requirements of lieks hospitals is the fourth area of research
emphasis. Field hospitals can be made increasingly self-sufficiet by the development of devicas that
allow them to produce their own intravenous solutions and oxygen, and atternative technologies to
eliminate the need for consumable X-ray film and film developer solutions.

The current Combat Casuatty Care Research Program has two major goals that relate to the severty of
injury: 1) enhancing the rapid retumn-to-ckaty in the farwarg battle area of soidiers who have susiained non-
lifa-threatening wounds or injuries, and 2) reducing the morbidity and mortality from battiefield episodes of

major physical or psychological trauma.
The objeciives of the program are:

+ FEary resuscttation and treatment - i{mproving treatment of shock, ¥mproving dlood storage and
procassing, developing biood substitutes, preventing organ system failure

«  Wound healing - improving treatment of bumns, accelerating new tissud regrowth in wounds,
preventing wound infecticn

« Materigl suppnrt of field medical units - Developing devicas 10 improve the diagnostic and
therapeutic capability of fieid hospitals and throughout the evacuation system, reduciny the need
for madical resupply, improving storage and handling of medical supplies

+ Surgical research - Establishing a mildary trauma research community with sufficient clinical
credibility to everually assume national and intemational leadership in the range of trauma
management technical initiatives, innovations, and aclivities

Combat casualty care areas currently under investigation are listed below.

+  Shock and resusctation - Limit or decrease morbidity and montality due 10 un2voidable delays
batween hemormrhags and volume or blood replacement

+  Wound management and the enhancement of healing - Development of new techniques and
evalation of pharmacologic modification of wound haaling

+ Thermal bums - Development of improved techniques for management of bum injunies that are
major contributors {0 battiefield morbidity and mertalty

+  Sepsis - Development and evaluation of new methods 0 prevent, diagnose, and treal infections
resulting from battlefield injuries

= End-organ failure - Conduct studies directed at preventing organ 1ailure, especially puimonary and
renal, in the severely traumat zed patient

« Blood and blood products - Research extending the storage of red blood cells, platelets, and
other blood products at freezing, refrigerated, and ambient temperatures; ongoing etfon to
develop blood substitute maternials that are oxygen-carrying resuscitation fluids

A current need of the Combat Casuatty Care Research Program is 10 acquire the intellectual “critical
mass" for 3 high quaity program in the trauma clinical care community. This may be achieved by
establishing a single Center of Excellence for frauma management rasearch. The Center would consider
problems in both bum and mechanical trauma anc include rasearch 1o improve materials and techniques
for the medical, surgical, and psychiatric management of victims. This Center would provide a focus for
plans to integrate basic, advanced, and applied research with hands-on training and continuing education
for trauma care providers. With this approach, decision-makers will have a better scientific basis tor the
umely evaluation of fieid medical care docinng.

A separaltc field effort includes examining tha use of medical and dental equipment and rnatenal in {ar-
forward, forward, and intermediata battlefield locatons Emphasis is on equipment that is inherently
reliable, simple, sturdy, hghtweight, easily repairable, and easily transportable without excessive assembly
or disassembly.
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A spacial area of emphasis in tha Combat Casuatty Care Research Program is Combat Dentistry. The
combat dentistry research etiont focuzes on the deveikspment of simpiilied pracedures for the care of
combat-associated maxitiofacial wounds and injuries; minimal morbidity from oral emergencies;
ptevaniable oral disease and pievention of dental material failures; and more etficient, simplified, and
effective means of protecting ths oral heaith of miltary personnel.

Mission-specific accomplishments are inchuded in Section 1.

Erimary DoD Pagicinating Laboratories

The primary DoD laboratories participating in the Combat Casualty Care Research Program and their
areas of research are: the U.S. Army Biomedical Research and Development Laboratory, Field Medical
Materie! Division (whesled litter camer, lield medical refrigerator); the U.S. Army Institute of Dental
Research (antimicrobial dermal dressing. microencapsulating of antibiotics (o treat done infection); the
U.S. Amy Institute of Surgical Research (improving early diagnosis of bum wound infection, improving
surgical excision techniques for burn treatment); the Lettarman Army institute of Research (stroma-freg
hemoglobin, improving surgical treatment for gunshot wounds); and the Walter Reed Army Institute of
Research (elucidating the mechanism of acute renal failure, improving diagnosis of severe blast injury).

Threats, Countermeasuras, and Technical Bariers

Countermeasuras and technical barriers to their implementation for the medical threats addrassed by
the Combat Casualty Care Resaarch Program area are identilied below; the last category describes
countermeasures applicable 10 Jiagnosis and treatment of ali physical injuries.

Threat Category' Hemorrhagic Shock

Coumermaasures: + Fleld-transportable fluid replacement to maintain biood pressure
+ Improved blood banking: longer shell ide, faster processing, platelets and
clotling factors
+  Oxygen-carrying biood substitute
+ Treatments to prevent organ system inpry or fakture

Technical Barriers: = Appropriale modai systems for nemormrhagic shock

» Fast and easy casuafty stabilization methods

» Aritlicial replacement for blood

Threat Category: Bums

Countermeasures: Technology to assegs severity of bumg
Treatment protocols for bum casuahios
Biological and synthetic skin coverings
improved management of infections
Mathods or drugs 1o accelerale healing

Wexiht, size, and power requiremeants of diagnostic/imaging systems
Appropriate model systems 1or burn management

Andicial replacements for stin

Rapd bactena and virue identification

Prevention of drug (antimicrobia!) resistance development

immuna system enhancament

Technical Bamiers:

e & & » 2 @
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Threat Category:

Countarmeasures.

Technical Bamiers:

.
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- Countermeasures.

Technical Barriers:

Mechanical Trauma (Penetrating Injury, Bunt Trauma, Blast injury)

Field x-ray/imaging equipment for lar-forward diagnosis and triage
Biodegradable bone substitute

improved management of infections

Meathods or drugs to accelerale healing

Weight, size, and power requirements of imaging systems
Appropriate model systems for investigations of wound healing
Artificial replacement 1or bone

Regeneration of neural tissue

Rapid bacteria and virus identification

Prevention of drug (antimicrobial) resistance developmenrt

Threat Category: Psyctological Trauma
improved traatment of psychiatic casualties
Aporopriate mode! systems for battiefield stress, siress casuahies, and

evaluation of treatment regimens
Neuroscience of psychological siress
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Fi,ure VI-16. Projected Buagets through FY96 for the Combat Casuatty Care Research Program
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The folilowing countermeasures are broadly apphcable to diagnosis or treatment of all the ihreat categories
ol physical injuries.

Countanmeasures: + Devices for earty dlagnosis and monitoring of injuries: core temperature
measurement, blood oxygenation, necrotic tissue detectior, etc.
+ Devices l0 manufacture medical-grade oxygen and mtravonous fluids on site
« Fleld refrigeration and stediization units

Tochnical Bamiers: + Waight, s126, and power requirements of medical equipment

Projecied Budgets

Projected budgets for the Combat Casualty Care Research Program area through FY3€ are identified
in Figure V1-16. Funding is projectad by FY for extramural versus h—houoom.eamh technology base
categones, and program elements and projects.

wm = —-

SYSTEMS HAZARODS
Mission, Goals, and Qbieclivas

The mission of the Systems Hazards Research Program is to establish the knowledge base required
to provide protection for soidiers from hazards generatad by Army systems and combat operations;

enhance soldier efiectiveness, performance, and capabiities; and design effeclive interfaces between
the solkdier and Army systems.

The current program spans five broad research areas: 1) physiology and performance, 2) psycholog-
ical factors and soldier performance, 3) toxiz hazards, 4) biomechanical siress, and 5) directed enerqQy.
The goal of the research conducted in aach of thase thrust areas is to foster and maintain operational
readiness and combat effectivenass by preserving anvd enhancing physical and mental faness ot the i
soldier.

The objective of the physiclogy and performance thrust area ks to develop a knowledge base to |
support docinnal, training, manpower, or materiel lixes to warfighting deficiencies identified for operations )
conducted in extremes of heat, cold, or high terrestrial elevations. Research is aiso conducted fo identity
methods of preserving or enhancing the physical finess and ergonomic performance of the soldiar,
enhancing performance of military tasks through an undersianding of sensory physiology, and maintain-
ing or enhancing fighting capabilities through exploitation of recent advances in our understanding o!
nuirition. The impact of this research is to expand the operationsi enveiope oi the soidier in ferrms of harsh
environments of dgmanding operational scenarios.

The objective of the psychological factors and soidier performance thrust area is to develop a
knowledge base 10 suppon doctrinal, training, manpower, or materiel fixes o warntighting deficiencies
related to combat stress, whethar it stems from the unprecedanted speed, continuily and iethality ol h.gh-
imensity airtand battie or the uncertainties, ambiguities, and frustrations of fow intensity conflict. Research
is conducted on the: neurochemical, hormonal and immune response (o siresses; physiological factors
involved in alertness and sieep as well as aftects of slaep deprivatnn or fragmenied sleep. organization ol
combat units to maximize the protective etfects of unit cohesion; leadership and training methods o
lessen the impact of massive trauma on surviving unit members; and ideniication and amalioration of r:on-
combal stresses associated wah miitary hie. The impact of this research prograrmi is on the maimenance or
enhancement of the abiltty of soldiers and thair leaders both o survive and fight the high-initenstty war and
250 10 mainain morale and effeciivenass in low-irtansty confhct.

v
:
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: The objective of the toxic hazards thrust area Is 1o develop a data base to support doctrinal or materiel

! solutions 10 problems identitiod in AsTny materiel systems as earty as possibie in the system ide-cycle.
Research encompasses probiem detinition, toacology. epidemiology, tinld characterization, industral
hygiene, and risk assessment. The impact of this research is found in the publication of design standards

| and heatth hazard assessments that are critical elemants in the systems acquisition process. Thase daia
directly support the fimely fiekding of combat systems that do not subject the soldiar/cperator to undue
risk of injury.

I

! The objective of the biomechanical stress thrust area is to deveiop suflicient data on the injures or
performance decrements associgied with exposurvs of soldiers to mechanical siress so that doctrinal.
training, or manpower sokstions 1o these problems may be developed. Research programs address the
pathophysiclogy of exposure to continuous of impuise noise, the hearing protection and communication
functions of combat-vehicle crewmen helmets, the acute and chronic effects of ground vehicle or aircraft-
generated vibraliun, ihe biodynamics of impact, and the risk of injury 10 aircontaining organs from
exposure 10 blast overpressure. The data from each of these programs contribute to the creation of
military-unique standards that will guide engineers and managers in the development o malerial systems.

The objective of the directed-energy thrust area is to generate data to support the creation of
doctrinal, training, or materiel fixes 10 the health end perfonmance problems ancountered by soldiers
exposed 10 a variety of DE sources. Basic and applied research programs are executed on the bioefiects
o! RF-broacband and laser energy exposures. Addiionally, research is concucled on emerging
technologies that might have applications in the area of DE pretective dovices. The impact of this
research etiurt will be the conservaticn of sokdier heatth and performance in the high technology
environment expected on future batilef:elds.

Accomplishments of the mission are inciuded in Section Il.

p >adtici .

The primary DoD laboratories panticipating in the Systems Hazards Research Program and their araas
of research are: the U.S. Anmy Resasarch Institute of Enviconmental Medicine (performance, nutrition,
physical tness, and enviconmental exiremes); the Walter Reed Armmy Institute of Research (psychological
stress, RF-broadband directed encrgy); the U.S. Army Biomedical Research and Jevelopment Laboratory
(toxic hazards): U.S. Asmy Asromedical Research Laboratofy [biomechanical, psychological, and
microenvironmental stress); and the Letterman Army Institute of Retearch (laser-directed energy).
Additiona! organizational imaractions are shown in Figure VI-17,

+ DCSPER o Army Rosearch Institute for the Behavioral
« DCSLOG and Socia Sciences
« Corps of Engingers + Natick Researcii, Development, and Enginéering

« DARPA Center
o Army Environmental Hyyiene + Aviation Sysiems CommanJ
Agency « Amiy Material Command (AMC) Project Managers
+ Nava! Air Development Center + Center for Night Vision and Electra-Optics (CNVEQ)

figure Vi-17. Addtional Systems Hazards Organizational imeractions

Inteats Couptenmeasuced.and Technical Baciers

Countenneasures and lechnical barriers 10 therr implementation that are associated with the Systems
Harards Research Program are dentihed below  Counlermaasures include inpul 10 dociring, heatin
standards, and materiel fixes/development plans.
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Countermeasures:

Technical Barriers:

Countermeasures;

Technical Barriers:

Countermeasures:

Technical Bamiers:

Countermeasures

Technical Barriers:

Countarmsasures

Threat Category: Environmental Hazards

Non-materie! solutions optimizing training and doctrine for environmental
exiremas

Maten .| solutions - pharmacologic prophylaxis and/or treatment

Materiel solutions - environmental heath monitoring equipment

Appropriate model systems for investigation of climate and altitude aeffects
and countarmeasuras

Required pharmacological characteristics of pretreatments

CNS-active drugs without CNS sidge affects

Welght, size, and power requiremems {or health monitoring equipment

Threat Category: Psychoiogical Stress

Non-rateriel solutions to minimize performance decrements due to
battieliold stress

Non-materel sokstions to optimize unit and individual performance under
stress

Materisl Solutions - phermacologic prophylaxis and/or treatment

Appropriate mudal systems for inwestigatiots of sleep depnva:uon attention
and alertness,, ang miltary stress

- Eflects on periormance '

- Evaluation of preveniive measures

Neurosciance of psychological stress

Threat Category: Toxc Hazards

Non-materiel sokstions to agsess and reduce battiefield toxic hazards
Materiel and non-maternai solutions to counter battlefield toxic hazards
Non-materiel solutions to evaluate environmental hazards that result from
milkary training exercises and miitary industrial opetations

Appropriate mode! systems for ldomﬂymg toxic hazards and setting
axposure imis

Thre 2t Category: Biomechanical Stress

Materie! and non-materiel solutions (0 minimize blast overpressure hazards
Materie! and non-materiel solutions 10 minimize vibration and mechanical
siress hazards

Physical fitness, nutrition, military training and work guidelines

Appropriate model systems (or invastigating protection from auditory and
non-auditory effects of blast overpressure, and setting limits lor whole-body
vibration exnosure

Optimization of fitness training and nutrition 10 maximize eflectiveness of
miitary perdormance and reduce injuries

Threat Category: Directed Energy

Materiel and non materiel solutions to defeat the ettects of DE w::apons an
the coldier
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Yechnical Bariers: « Appiofviate model systems for investigating mechanisms and prevention of
directed energy injury
« 4 _~roaches to protection against specilic directed energy theaats

 Projected Budgets

Projected budgets for the Systems Hazards Research Program area through FY96 are identilied in
Figure VI-18. Funding is projected by FY for extramural versus in-house research, technology base
categories, and program elements and projecis.

Dollars in Millors
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* Effective ciraa 28 August 1089, subject 1o variation FY 90-08
* incrasss is duo to tansier of Adminisvaton and Management inee

Figure Vi-18. Projected Budgets through FY986 for the Systems Hazards Research Program

TECHNICAL BARRIERS

Many potentiai systems that are attractive to the Army and the Asimy medical community cannot be
demonstrated in the next few years because the technology does not exist. Technology gaps reveal that
many future systems have common ngeds for advanced technology. These technology barriers are a
focus for the basic and applied research to be performed by the Army technology base community. They
will faciltate the identitication of those emerging tochnologies that will provide the greatest support to
future systems. Examples of technological barriers and the research ongoing and proposed to address
them are presented below.

rechnical Barier #1. & iate Model

Experimental model systems must be developed and validaled for their ability to predict drug or
treatment efticacy and satety in humans. Additional models are needed to predict the medical and
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psychiatnic etfects of conventional, chemical, and DE weapons systems. Much cumrent research employs
model systems requiring a validated basis for extrapolating resufis to man. Celi culture Systems and other
in vitro techniques are nsedaed 10 fa¢iltate (he screening of large numbers of drugs for a particular
appiication in a short period of time. Development and validation of nonliving model systems are aiso
highty dasirable goals to improve research efficiency and cost-effectivensgss.

The USAMROC is responding (o this barrier with research that includes:

+ Validation of skin culture models for vesicant effects research and screening of vesicant
coyntermeasures,

« Development of cellular model systems for drug scresning in acconsance with decision network
criteria,

+  Exparimental approaches combining computerized data analysis and extrapolation with animal
studies t0 use fewar than one-tenth the number of animals used in standard factorial experimental
designs, and

» Freliminary development of computer models for alological sites of action; for prediction of drug
@ fects from molecular structuras; and 10 repiace animals used in iive fire, toxic gas, and blast
overpressure studios.

r
;e
Pretraaiments and antidoles against disease, climate and attitude effects. sieep deprivation, and the '
toxic effects of BW or CW agents must be easy for the soldier 10 canry and use. Pretreatment drugs shouid
be given orally or transdermally. They shoulkd be effective for at least 12-24 hours, or possibly aven
indefinitely, with immunociogical approaches. Antidotes shoulkd be administered intramuscularly (through
MOPP for BW/CW antidotes) and shouid take effect aimost inwnediately. Bacause many dnugs do not
meet these requirements, a search continues 1o efiective countenme asures with different pharmaco-
kinetic characteristics and fer nove! methods of drug agminisiration.
The USAMRIID, the USAMRICD, the USARIEM, and the WRAIR are conducting research that
addrasses this barrier, including:

« Phamacokinetic studies on candidate pretreatment and antidote drugs,

« Basic studies on new technology for drug formulation and administration, and

* Research on immunological approaches to long-lasting prophylaxis against disease and BW or
CW agents.

Many CW agents or 10xins have toxic effects on the central nervous system (CNS). In addition, drugs
that affect sieep of promote climate or altitude tolerance are active in the CNS. Drugs that counteract
these CNS etfects often have side etfects of their own thut afect CNS function. In addition, drugs that
affect sleep or promote climate or ittude tolerance are active in the CNS. The aimis 1o find drugs with
minimal detrimental effecte on milkary task performance that are still effective pretreatments or antidotes
against the loxic CNS effects of CW agents and toxins, or that enhance deployment capabilities and
mairain sokdar aleriness in various environens.

The USAMRICD, the WRAIR, the USAARL, and the USAR!IEM are conducting research 10 address
these barriers, including:

« Studies on the behavioral eflects of potantial CW and toxin countermeasures,;
= Studies on phamaco’cgical enhancament ct partormance by reducing jet lag and fatigue during
deployment;
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+ Development of a task analysis data base 10 allew ident¥ication of military tasks for modeling of
military performance from discrete task effects and elaboration of sequential network comguter
models 10 quantify risk;

+ Studies on the mechanisms by which CW agents, neurotoxins, and countermeasures atiect the
CNS; and

+ Development of more ef{ective prophylaxes, pretreaimants, and antidotes, free of parformance-
related side effects.

Compounds with broad-spectrum reactivity of catalytic activity toward CW agents would be usetul
decontarninants or components of topical skin protectants. However, the same chemical attributes that
make a compound highty reactive generally also make #t highly iritating or toxic to human skin; i.e., thase
substances may penetrate and/or react with gkin tissue. New compounds or new approaches are needed
to achieve broad-spectrum etfectiveness, salety, and lack of iritation.

The USAMRICD is conducting research to develop.

+ Decontaminants structured with reactive sites contained inside pores for CW agent entry and
unreactive sites on the exterior that contacts skin,

« Catalytic molecules with high tumover numbers to detoxity large amounts of CW agcmts with small
quantities of decontaminants, and

+ Blosngineered enzymes of high catalytic speciticity that could ba combined for broad-spectrum
activity.

Standard vaccine development techniques produce vaccines that ars spacliic tor a single strain of
disease-producing virus or bacteria. Consoquently, 2 numbar of vaccines are needed 10 produce
immunity to all the forms of cengue, or the hemorrhagic fevers, or the multiple versions of meningitis. In
addition, vaccings under development against oxin thweats are uniikely to confer immunity against all
toxing with similar molecular mechanisms. As a result, protection ot a soldier rom all the endemic diseases
and biological wartars threats he may encounter could involve a large number of vaccinations. Such an
assault on the soldisrs immune system is neither dasirable nor practical. Ways are needed Lo confer
immunily 10 sevecal disease and/or biological warfare threats with a single vaccine.

The USAMRIID and the WRAIR are addressing these probiems through:

+ Examination of various potential vical and bacterial cammiers for polyvalert vaccines,

+  Development of 2 candidate multivalent vaccing by insertion of foreign genas into a bacterial
camier,

« Sludies to elucidate highly consarved regions of surface antigens 10 target vaccines to less
changeable sites.

+  Structyral and immunotogical characterization of toxin molecules 10 search for common antigenic
stes, and

+ Davelopmemn of a heptavalent toxold for the various serotypes of botulinum toxin.

A rumber of agents of biological origin, PACs, and CW agents are 100 smail to be antigenic and lhus
artibodies cannot normally be made 10 these molecules. In order to use vaccine or antibody approaches
10 protect soldiers against these threats, ways must be lound 10 generate antibcdies that will recognize
and binc these molecules.
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The USAMRIID, the WRAIR, and the USANMRICD are examining:

« Coupling of small molecule threat agents to large molecules 1o generate antibodies to the small
molecule,

= Production of synthetic analogues of small molecule threat agents that have an antigenic site
tesembling the agent, and

« Structures of threat agents {0 determine necessary structure of potential antigens.

Technical Bamiar £7 Nontoxic Antivizal D

Viruses consist principally of genetic material (DNA or RNA) surrounded by a protein coat. Their only
function is replication. Consequently, viruses offer few targets for the activity of antiviral drugs. Most
current antivirat drugs inhibit the synthasis of DNA or ARNA. However, DNA and RNA syrthesis oocurs in
most human cells, and these antiviral drugs are highly toxic 10 human celis undergoing rapid growth and
replication. As a result, antivir2' Jnug therapy is usually resarved for Ife-threatening illnesses. Nontoxic
antiviral drugs are needed {o protect soidiers from viral biological warfare agents and from viral endemic
giseases.

The USAMRIID and tha WRAIR are corcucting:
« Research on basic mechanisms of viius intection,

« Siudies an prevention of virus antry into hosi cells, and
«  Synihest, ¢i potential anivh al Grugs that will ¢ross the blood-brain bamier.

Through current technology. DNA containing any (ens or ganes of intarast can be manufacturad.
Howevaer, insertion of such a gene intu a vector that will express the gane's product in useful quantities is
still a significam problem. Recomnbinant DNA technology offers the most promise for rapid production of
new vaccines and toxoids, and for creation of polyvalent vaccines against multip!o diseases. Recombinant
products are aiso important tools for examining the mechanisms of actions of threat agents. Viral,
bacterial, and eukaryotic expression vectors are naeded for these various applications.

The USAMRIID and the WRAIR are:

= Monitoring biotechnology industry progress in expression technology to rapidly exploit new
developments,

» Conducting studies of recombinant vaccinia viruses containing genes for potential antigens from
disease-causing virusas , and

* Making comparisons of several bacterial vectors as recombinant vaccine camiers.

Techniques are needed 10 datect and idenity: 1) biolegical warfare threal agents, 2) endsmic
diseases in depioyment areas, and 3) viral and bacteri.l infections in soldiers. Traditional methods employ
time-corsuming and logistically buragensome isolation and cutture tachniques. New tachnologies are
being explored for ragpid, easy-10-use, unambiguous identificalion of infectious agents.

The USAMRIID and the WRAIR are:
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« Producing monociona' antibodias spacitic 107 alt pathogenic virusy's and bacteria under study as
threats.

- Invastigating immunochemical tachniques for virus and baclena icentification,

» Developing nuclek: acid probas tor spacilic organisms, and

« Exploring polymerase chain reaction for diagnosis 9f infeciious agents.

Cunent countermeasure technology (particularty vaccines, toxo'ds, and antibodies) for soldier
protection and biological warfare threat identitication cannnot cope with prasentlty unknown organisms and
molecules. Less speciic, broad-spactrum approaches to pretreaimants and antidotes are needed 10
provide adequatie protection from these new thraats.

The USAMRIID, the WRAIR, and the USAMRIC D are conducting the following research addressing
this barrier;

Exploration of drugs o nonspeciiically anhance immune Lystem function,

Studies on basic mechanisms of immune system activation,

Synthasis and screening of potential antiviral drugs with broad-spectrum activity,

Studies on basic mechaniams of infection by vical and bacterial pathogens, and

Determination of structural similarities between toxins with simitar mechani_ms of action to make
antagonists to key common structures instead of (0 specific molecules.

Iechnical B 11 P ion 0f Dug-resist Davel I

Disease-producing organisms nften develop sirains resistant to current antibiotic or antiparasitic
drugs used (0 treat those diseases: for example, with extensive use, resistane has baen known to occur
to antimalarial drugs in as littie as 5 years. Consequently, a search must continue for next-generation
drugs to prevent or treat these diseases. Ways (o pravent the development of druQ-resisiant pathnger:s
ars needed (01 nore effective anvd less costly comrol of infectious disease.

The WRAIR Is conducting:

« Searches for drugs effective at revarsing drug resistance or potentiating drug activity, and
+ Basic reseaich onthe mechanisms of davelopment of drug resistance.

With very fen exceptions, pasiicides eftactive in the control of disease vectors are po'entiaily
hazardous to tha anvironment and must be used carefully. Their use as preventive measures during
deployment and for contro!l of andemic diseases in developing coumtries Is therefore imited. Introduction
of carefully chosen biological comrols could provide less environmentally harmdul and longer-lasting
centrol of diseasa vectors.

The USABRDL is responding to this barrier with programs 1o:

- Davelop a vector control sclence base 1o monitor research davelopments in biological controls,

+  Conduct basic research on control of disease vectors of more military Interast than commercial
interest,

+ Test and adapt pesiicide sprayer equipmerd for the dispersion of biological controls, and

- Evaluate Bogillus thyringisnsis and Planaria for conrol of specific disease vectors.
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Technical Samier #13. Weight, Si T Bequ : Med ‘H .
Equiomeat

Current technology provides an important array of diaghostic and treaitment 160's. Ways are ngedad
to transpant thigse technolcgies 10 the liekd for use by méltary madical amd combat units. Howaver, maay of
the technoicgies (particulatly imaging methods) have weight, buik, and power requirements iha! make
them eithar ditficuk (X-ray equipment) or impossible (magnel.c resonance imaging and positron emission
tomography) 1o tre nspon with currert marerials, electronics, and chemical lechnology.

In rosponsa 10 thage probiems, the USABRDL is:

= Monitoring research on fikmiess X-r3y and computer tomography equipmant thal produces a
digitized image,

* Examining compuicrized kmaga storage, procassing, and communication technoiogy that will
allow image analysis at a remote site,

< Exploring technologies for gutection of necmtuc tissue by a hand-haid uni,

- Examining technologies tar portable units to manufactura medical supplies (e.g.. intravenous
fluids, oxygen) in theater hospitals, and :

+ Developing tiekd devices for monitcring ciimatic st-ess.

Technical Barrier #14: Adilicial Beol ‘or Biocd, 3 it

Raplacemunt tissues from human tissua banks are Falky, must by stored sterile and refrigerated, and
must match tha tissue type of the racipient. Arificial replacement Lissues are needed that are stable, easy
12 store, nonantigenic, and nontoxic. ideally, these ailificia! materials Louk! be stored at ambiont
termperatures and sterilized immediately betore use, would require no tissue typing, 1nC woud he
bicdegradable In situ at a controlicd rate compatible with the healing rate of the injury.

The LAIR, the USAIDR, and the USAISR are conuding:

Studies of oxygen-canying efficacy and toxicity of acaliular hemogiobin solutinns;

Basic research on hemoglobin and platetet function and possible artiiicial sulistitutes;
Research on artificial skin gratt materials, burn dressing components, and graring me'mds
Shudius of apidarmal growth factors to improve bum healing; and

Ueve spment of biodegradable bone repair material and methods for its fixation.

Techricai Basiar #15. B ionof Neural Ti

Fuily dfferentiated nerve cells, such as those found in the lwman renrs2us system, are incapable of
cell division; thereiore, they are presently ireplaceable when lost through injury or disease. As a result,
injuries to neural lissue can easily result in pe;manent physical and’or mental disability. Ways to
regenerate camaged neural lissue are needed to enable compiele recovery from these injusies.

* o * o o

The WRAIR and the LAIR are addressing these problems thiough:

« Basic research on effects and biochemical mechanisms of action of nerve growth factors,

+ Exploration of eiactnc curran stimulation as a means to promole nerve regenegration, ark

+ Basic rasearch on early development and ditterentiaticn of neura! tissue to identdy and possibly
manipulate controling mechaisms.
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Delinitive medical roatments cannot be serformad on the battlefield. Combat medice and far-forward
aid stations need fast, easy-l0-partorm, iogistically simple methods to stabilize cagsuaties lor evacuation to
nrolong the time until defintive treatmeni s are necessary, and thus improve the prog::osis for a complete
recovery. A pariculady critical area lo~ casualty stabilzaton is the prevention of tissue edema, paricularly
train and fung edema.

‘The LAIR, WRAIR, and USARIEM are addressing this problem through:
{

Evaluation of amargency treatments 1or panetrating head injuries 10 delay or prevent t1ie need for

“ neurosurgery.

{dentdication of drugs to improve acule respiratory distress syndroma.

Basic research on mechanisms invoived in hemomhagic shock;

Evatuation of drugs and procedures for the diagnosis, prevention, and treatment of shock; and
Evaluation of drugs and procedures for protection of the kidneys and preveation of acule renal

‘13iure during hemorrhagic shock.

B8:.sic regearch on mechanisms of climatic and altude injury.

50 diels may be threatened by many diseases (including AIDS). Thesa digaases coulkd be endemic
to a geographical region or biological waifare agents, which may e either natu ally eczdring organisms
causing known diseasas or genetically-engineered oiganisms with unpiedictabie eftscts. Vacgines are
effective, but very disease-specnic, prophylaclic treatments. Wavs are needad t3 norispecifically increasa
the resistance of sokdiers Ic a wide vaiiety of infectious organisms. Enhanced immuna gystem function is
an appreach i this goal.

The USAMRIID and the WRAIR are investigating this approach through:

Explorations of drugs to nonspecifically increase immune system activity, and
Studies on basic mechanismes of immune system aclivation

- me ! . i

Soldiars are exposed 10 a vaiisty of psychological stresses giecting their performance. These
include the differgnt combai siresses in high- and low-infensity cortlicts, steep deprivation or fragmented
sleep, jet lag from long dep.oyments, and non-ombat stresses associaled with miltary lfe. Ways 1o
prevent or minimize the adverse effects of these stresses, and troatments for the siress casualty are
needed. The approachec may include leadership and raining methods, doctring modiications, drugs,
and therapias. Howaver, (hare is prasantly a limited science base 1o support rutional development of any
of these approaches. Neuroscience techinologies offar greal promise for eectiva military siress
management by integration of information from the fields of neurochemistry, necrophysiology and
psychulogy.

The WRAIR and the USARIEM are addressing this problem through:

Studies on naurochemical, homonal, and immunological responses 10 stress,

Evaluatin of pharmacolugical prevenhor of jet lag,

Laboraicry and operational studies of sleep and aleriness dunng continuous and susta:ned
operations,
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. &vauatbno!woMrest cycles ih computer modals of military unit performance, and
+ Fiaxd research on prevention and ireatment of combal psychiatric casuam 2$ during Mmajor miitary
training operations.

Tochnical Banier #19; Opan (£ Tinl Nudet

, The COMPIN interaions amom optimal iiness 10 perform y military assignment, andtrammo

methods and nutrition ¥ malziain that level of lkness, are difticult to elucidate. Oplimal traimng

procedures and nuirtnnal roulrements will vary with task, environmental conditions, and other stresses.

An adadional Wmmn associated with figid nutrkion is the necess:ty for stabilily and pontabilty of freid
ryions .

To atregs thase isues. the USARIEM is cenducting:

Studies o1 {actor (hal may halp reduce the ncidence and geverity of training Nyunc s,
Irvesilgations 2« Bhysical finess requiremenis and Yheir relationshp o job periormance,

" Reseanch o autrtiona! sirategies W) enhance psychoiogical and military 1ask pertormanca,
Evawatmr of a mubr oM solution for an NBC environment,
Detensinatiors of nutritional standards tor operational rations, and
Effonts 10 prinote peacetishe soldiar wellngss by minimizing nutritionally inadequate dietary
regitnes.

« & - ® s o

tlad.cal protection against the affeo's of directed anergy weapcns is a critical need fcr tha current
and iuture battletiald environment. Exposure to dicected energy saurces can occur while operating
MOdern weacon systems as wiil as Imm enerny fire. Proteclive devices Cr othar approaches are
particularty needed for frequency-agile laser sources and high-energy. short pulse microwavas. Currery,
laser protective eyewar it 10r low energy laser scurces of restricted wavelength.

The LAR and the WRAIR am responaing 1o this bamer with:

= Studier on thu cellular, biochemical, and physiological changes resulting from ex.osure 10 laser
thieils,

« Evatation of health ha_ ards associaled with iow- mte« Sty COMINUOUS MICfowave Sxposure and
high-energy shon-pulse microwave systems,

«  Siudies oF ‘uatural t&sue proteclion ¢ 1ainst directet enigy, and

-  Arsessments of the following t« thnologies for lzser eye protectivn: Rugate filters, fast-aciing
optical switchas, eye-cente.ed holograptiy, absorptive chromophores. and polyme:ncC layer:ng

FUTURE ODIRECTIONS

“Future direction” encompasseas the USAMROC research aim to identrty the medical requveinents ne
conserving the 1iin-ig strengih of today’s soldiers and, at the came 'me, ta work toward meeling our
nabionai cireteqic ghyeanes (0” the next 10 10 20 years Fubirs Jrecthnn swerrn UGS S MID0 e i
PrNg-aM arnas s fsnewtdlly discussad telew The projected avaids.:t, dutos oo icio med 3o,
are shown n Tatle Vi-1
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Table VI-1. Projected Availability Dates for Future Medical Products

1950 M291 Skin Decontaminating Kit

1991 Convulsant Antidote for Nerve Agents

1991 SIPE Assessment

1992 Field Feeding System Evaluation

1992 Smokes Assessment

1993 Field Medical Oxygen Generation and Distribution System
1993 X-ray System, Dental, Miniature

1933 Sieep-inducing Drug for Deployment

1993 Ribavirin

1994 Resuscltation Flukis Production System

1994 Hypertonic Saline Dextran

1994 Computerized Tomography (CT) Scanner, Field
1994 Rapid identdication System

1995 Oxygen Carrying Blood Expanders

1997 Antimicrobial Dermal Dressing

1997 Skin Protectant, Topical

1998 Cyanide Pretreatment

1998 improved Nerve Agent Antidote Kit

1999 Malaria Vaccine (Plasmodum falciparum, merozoie)
2002 Broad-spectrum Presynaptic Antitoxin

2002 Typhus Group Vaccine

Miltary Di Hazard

Intectious Disease. The future direction of the Infectious Disease Research Program area includes
exploiting biotechrology lo develop prophylaxes, vaccines, drug/vaccine delivery systems, diagnostic
tests, and treatment matenel against ifectious diseases 10 reduce their impact on wartighting capabilty
(i.e., 80-90 percent of all hospital admissions in all previous wars and conflicts), while continuing 10
develop traditional oreventive techinologies (i.e., vector control and fiekd sanitation). Emphasis will be on
planning, programming, and budgeling 10 sustain the DoD vaccine and drug industrial base Consdera-
tion will be given 1O alternative drug delivery systems or vaccines that can be administered on 4 kess-than-
daily or weekly basis, so that continual protection will be provided with minimal or no sustaininyg tre atments

Mod.~at Ric inaical Datense. The future diraction of the Medical Biological Detense Research
Program area includes exploring generic approaches 10 preventon and treaiment (o reduce the burdens
on heaith services and medical logrstics, in addition to conserving the highting forces. Bictechnology will
be exploited 10 deveiop prophylaxes, vaccines, drug-vaccineg delivery systems, and rapid-diagnostc tests
for bological wartare threals, and 1o develop medical matere! to treat biological warlare casuahies (Figure
Vi-19). Emphasis will be placed on planiing. programmirg, and budgehing to sustain the DoD vaccine
and drug industrial base. Research effons should lead 1o the develoomen of immunological carners 1or
transpornt of immunogenic peplides, vectored vaccinegs with mulliple . nunogenc propertes. the
capability 1o sting'a'e B-or T-c.l's indepencantly of Simult v on Loiy a7 I2Ehy 3200 - S0 orage
approaches to block the actions of toxins and PACS on targel receptor sdes
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ENVIRONMENT
VECTORED VACCINE
GENETIC RAPIO FAGIUTATE EARLY
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/ INTERVENTION
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L ANTIBOOIES PERSOMNEL TOOUTYRATE |

Figure VI-19. Apglication of Biotechnology to Counter Binlogical Threats

. The Army will maintain its lead role in conducting the ssparate,
mmm directed, Mmtary AIDS Research Program which deals with the prevention and treatment
of infection with human immunodeficiencCy viruses. Established screening programs in Military Examining
Procescing Stations (MEPS) will continue toward the goal of detecting disease in Armed Forces .
accessions and minimizing the cost of HIV infections to the DoD. Priorities will continue o be: to evaluate !
the course of infection in military populalions 1o aid in delining DoD policies, 10 identity risk factors ;
(including OCONUS) important to troop education and AIDS virus transmission in military populations; to :
develop an efficien, high-quality, atfordable screening program; and, to test and evaluate vaccines ani
drugs for protection and oarly intervertion. Military and national programs in AIDS research are
complementasy, not duplicative, as shown in Figure Vi-20.

MILTARY NATIONAL
FOCUS: Detection, prevention Treatment/aducation
and sarly irtervention of civiians
PBOGRAMS
Screening Mandatory Volumasry
Diagnosis Early stage Clinical stage
Natural History Yes None
Epidemiology infection Disease
- Chemoatherapy Prophylaxis Therapy
i.' Vaccines Test and evaiuation Basic research and
5o development
Blood Program Rapid el Timo-insensitive
Data Base Unique and comprehensive Spotadic and varned

Figure VI-20. Focus of Military and National Programs in AIDS Ras.zarch
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The future direction of the Medical Chemical Defense Resaarch Program area includes maximizing
the development of prophylaxes, pretreatments, antidotes, and skin decontaminants/proteciants,
including novel delivery systems eifective against known and amerging chemical threats, and production
of medical materiel required to treat chemical warlare casuaities. Advances in the neurosciences and
biotechnology wifi be exploited {0 reduce incapacitation and/or perormance degradation caused by threat
agents or associated medical countermeas res. Modeling of medical research and development and
information products using standard Army models and empirical data will provide an accurate assessment
of impacts on the warfighting mission. Pianning, programming, and budgeting wiil sustain the DoD
pharmaceutical industrial base. Medical chemica!l countermeasures should provide protection against
vesicant and emerging puimonary threat agents; new generation pretreatments and antidotes should
minimize human performance decremants; and generic approaches should be in development to reduce
the burdens on healh services and logistic support, as well as $0 conserve fighting strength.

diagnostic equipment tomography unit
miniaturization Hand helg denta) x-18y

- Siin gra material
Prolonged wound healing - Coll cLlrO tochniGues Fleld medical oxygen
tme generation and
distnbution system

Limited resupply capabilty ==

of field hosplals [ / production system
Urafitration

Limited availabiity of Biochemical purification Tissve growth .
blood emd-  echniques factors

Stoma-free hamoglobin
The absence of techruques Computer modeling _.4 Modeling ¢f rauma
{0 prevent organ system
failure High-frequency ventlation === Improved treatment of aduft

respiratory disUess syndrome

The inability 1) proven!  em————» MICOSNCAPSUAION et Arimucrobial dormal
wound infectons dressing

Figure VI-21. Application of Technology to Combat Casuatty Care




Combat Casualy Cae

The future direction of the Combat Casuatty Care Research Program area includes: exploiting
technological breakthroughs 10 enhance survivability and retum-to-duty to consarve trained manpower:
developing improved methods and equipment to 7educe Morbidity and mortality caused by novel weapon
systems (0.0 . directed energy and high-fragmentation devices), and to reduce delays in evacuating
wounded 10 corps-level 1acilties due W [solation on a High-mobility battiefield; and developing next-
generalion diagnostic/treatment methods (6., fitmiess radiography and digita! imaging networks) and
materiel for shock, trauma, enviroamental hazards, wounds, and burms 10 enhance the rate of Retum-10-
cuty. Figure Vi-21 projects the application of technological breakihroughs.

in addition, equipment and technology 10 match he training and capabiltties of the heakh services
personnel on the baftiefield will be necessary. Combal casualty cars technology will inCkige synthatic
oxygel-carrying blood substitutes, artiicial skin, blodegradabie tissus and bone replacements, and
slectromagnetically enhanced wound haaling.

Combat dentistry will expioit technology 1o rapidly diagnose, treat, and sustain personnel against the
impact of conbat maxitiofacial injuries, thus enhancing the rate of retum-to-Guty. The treatment of most
combat maxiliofacial injuries will be accomplished within the theater of operations. Surgical procedurgs will
be reduce:! through the deveiopmen ¢! new lechnologies, thus espediting the rate of retum-1o-duty.

Syatems Hazacds

The future direction of the Systems Hazards Research Program area includes developing a
comprehwnsive dala base on environmeniavArmy systems heatth harards and physiological
psychological Umits of human endurancs 10 suppert the integration of manpower and materiet in Amy
systems. Program guidance recommends that consideration be given to cortrol criteria, engineering
design, and appropriate sirategles 1o reduce the eflects of combat siress, sensory overioad, and toxic
fumes, as well as the etiects ol enviconmental hazards such as heat, coid, and attitude. Technologies will
be pursued 10 support development of materiel to prevent injury due 10 eiectromagnetic/mechanical
forces, including laser, high-powsr microwave, and blast overpressurs. Praducts and straiegies will bs
developed 1o reduce the effects of sieep deprivation or inadequate nuirition or hydration. Rescurces wil
be exploited to supply commandars with infoimation products and decision support tools of human
performance limitaticns/decrements and enhancemeants. This prograrn will provide the matene! and
information procucts to support dramalic increases in human performance capabiiities in tho high-stress
aenvironment of the battiefield.
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- Annex A
COMMERCIAL AND MILITARY R&D INVESTMENT STRATEGIES

The Amy’s and industry’s RAD invesiment sirategies differ because the military and commercial
sectors support different goals and require different returng on their investments. For the military, the
requirements are designed 10 address warlighting neads; the develpment and production costs are
driven by the anticipated harsh use and the special circumstances of war. In tha commercial sector, the
civiian marketplace influences the need; the quantities required and the costs of development and
production are the primary determinants of profit potential — specialty nesds are secondary. Thus,
producis developed for military requiraments must support the special needs of warfighting: oroducts
deveioped for the commercial sector must retum a protht in order 1o meet the sxpectations of the
stockhoiders.

Because the speciakzod medical products required by the military often offer too little a profit
potential 10 spur commarial RAD investment, a unique, Army-tunded and -operated RAD program is
needed. For example, most diseass threats of military significance are not thveats inside the continental
U.S.; thus, commercial firms have no large profit incentive 10 underiake risiy and sxpensive R&D
programs for applicable drugs and vaccines. Moreover, Countenmeasures 10 other militery health threats,
such as biological or chemical wasfare agants, are not germane 1o the civilian marketplace.

Commercial invovement in military medical products -- such as a drug or vaccine ~ usually oocurs giter
the military has undgerwritien the sxpense of preliminary regearch and development and can otfer a low-risk
developmental proguct that has some profit potential enhar overseas or in @ small segment of the U.S.
marketplace. Whenever possible, the Army capitaiizes on these overlapping interests and, through
Commaercial Research and Development Agreements, setg up military/civikan sharing of firsl davelopment
oosts. Nevertheless, the most risky portion of the development process, basic and expiloratory research,
remaing a predominantly Army endeavor.

Figure A-1 compares the ditfering factors that shape military and commercial drug development
programe. Differences seen in th's area of medical R&D are representative of differences in other medical
programs. Figuro A-2 depicts the relalive success rates for the Army's and industry’s Candidate drugs.
Figure A-J depicts the effect these two seis of clata have on investiment patierns in Army and industry
drug development.

in constructing the Arrmy versus industry cost comparisons in Figure A-J, it was necessary 1o estimate
Industry costs that were ou-uf-pocket® {or free from “Cost-0f-money”) figures which infiate industry costs
relative to Army costs. The simplagt way to compute total “out-of-pock st* costs was 10 divide the total RAD
COSis pet yoar by thal years number of approved new drugs. This mathod has the advamage of capturing
all costs, whether for successiul or unsuccessiul candidates. Based on data from the Pharmaceutica!
Manutacturers Association, the total investment in R&D for 1988 was $8.5 billion and the number of
spproved new drugs was 20, which gives an astimate of $325 million per new drug. However, this method
of astimation is complicated by tha fact that the primary expense of developing the druge approved in
1968 was incurred 23 years praviously cue to the review cycle of the FDA once data is collected. Taking
this review cycle "lag® into accoum, the five-year average of the R&D invesiment from 1982-198€ diviged
by the average number of products approved from 1984-1988 gives the more accurale estimale ol $169
milhon per now drug. This cchimate is uncorrected for inflation, when a 4 per cent average inflation rate
from 1984, the migpoint of the investmeont series, is factored into the equation, the resuft is $190 million
per drug in 1988 dollars, which is the estimate used in Figure A-3.
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Figure A-1: Comparison of Army and industry Drug Research (R) and Development (D) Programs
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To construct comparable Armny costs by phase of rasearch, the costs of 8.1 and 6 2 research
attributable 10 each candidate drug entered imo the Core Drug Program was estimated, and accurale data
on expenditure in advanced and full-scale development - provided by the U.S. Army Medical Materiel
Development Activity -- was factored in. The costs of maintaining & Core Drug Program (6.3A) capabis of
providing sutficiem data to transition two candidates per year to 6.38 were thoroughly raviewed. Casts of
unsuccessiul candidates were incorporated into tha estimation by a calculation using scresning
throughput rates depicted in Figure A-2. The total of the development cost (in Figure 3, for comparison
purposes, $130 million) could vary by 10-15 percent, depending on the perspective of the estimator.

Thase comparisons are not intended to argue that the Army develops drugs at lower cost than does

indhustry, but to convey that the various factors shaping each sectors program have led, necessarily, to

ditferent investment pattems for military and commercial researchers. As discussed in Section | and
reiterated in Figures A-1 and A-2, Army drugs are not required 1o be licensed (and, in some cases, cannot
be licensed due ‘o the lack of opportunity for Phasa (It clinical trials) before they can be made avaitable for
miltary purposaes (i.e., contingency fielding). industrial products, in contrast, must be licensed before a
profit can be realized. Thus, the Army’s requiremants for investrment in the ctinical phase of drug
developmeant is smaller than industry’s. However, as noted, the Army’s basic research costs are higher
than industry’s bacause the Army addresses miltary threats and problems that industry does not.

in summary, the Arimy Medical R4 D program has -~ and neads o have - a diferert investment
strategy than is found in the industnal sector: i is working different problems from ditferent starting points
and toward differant ends. Seen from this perspective, the Army medical R&D program can oe
eonsidered quite cost effective compared to industrial programs. The uniformed scientists managing
these programs - and their military colleagues who would be deployed in time of war - know thg fighting
requirements and are best abie 10 shape and tocus the products to the neads of the battlefield
environment.
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Annex B

j WORLDWIDE DISTRIBUTION OF
MILITARILY SIGNIFICANT DISEASES

The Army must assess the probabie impact of disease on military forces and plan fo ulilize whatever
countenmeasures are, or are projecied, to be avalable to lessan the impact of disease threats. It is
impearative that the miitary Forces have in their armamentarium effective vaccings and drugs 10 counter the
inlectious and parasitic disease threats which @xist in areas of strategic and military interest.

Using the available citeria and yardsticks, the miltary importance of specilic diseases is judaec as
follows:

*  Worldwids impact - diarrheal disorders, hepatitis, skin disofders, venereal disaases.

- Principal impact in certain locations — malaria, arbovirus, rickettsial disease, schistosomiasis,
trypanosomiasis, leishmaniasis, a"d other parasilic diseases.

+ Principal impact on centain populations or Groups — acute respiratory disease, danial caries,
meningococcal disease.

« High epidemic potential -- arbovirusas, rickatisial diseases.

Anrex B includes Part | - a tabulation of known or suspected specific disease distributions
worldwide, and Part Ii - the characteristics of spacitic disease threats. The characteristics of specific
disease threats elaborate both on the problem and the military medical relationship. (Information has been
exiracted from the referances cited at the end of Annex B.)

]
h * Special military situations - defense against twyca ag>Mt
i
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Part 1: Woridgwide Geographical Distribution of Diceases
{See Reference 2, Annex B)

g 8 3% o

g gg gl g %g 3t §§ 8
oisexse HEIEIEHE IR EEE
African Trypanosomiasis X
Anediasis X X b { p ¢ b ¢ X X
American Trypanosomiasis X X
Arcylogtomiasis X X X X X X X 4
Anthrax X X X X X X X
Argentine Hemorrhagic Fever X
Ascariasis X X X X X X X X
Baiioneliosis X
Blastomycosis X X X X X
Bolivian Hemorrhagic Faver ) 4
Boutonneuse Fever X X X X
Brucellosis 4 X X X p ¢ X X X
Bunyamwera Fever X
Bwamba Fever X
California Encephalitis X
Campyiobacteriosis X X X X X X 4 X
Centra: European Encephalitis ¥
Chiamydial Infections X X X X X X X X
Chikungunya Fever X X X
Cholera X X X X X
Corcidioidomycosis X X X
Congo-Crimean Hemo:rhagic Fever X X X X
Cryptospordiosis X X X X X X X X




Part 1: Worldwide Caographical Distribution of Diseases (continued)

DISEASE

North
America

Central America
& Caribbean

South
America

Sub-Saharan
Afnca

North Alnca &
Middie East

Centrai &
South Asia

& Oceana

East Asia

Europe

Dengue Fever

b 3

Dengue Hemorrhagic Fever

»

Eastern Equine Encephalits

Ebola Virus Disease

Echinococcosis

Entarotoxigenic E. coll

Enichiosis

Fiariasis

Gonghes

11X I FX 1 X ]

R I X X |Ix |x

M oI IX Ix P Ix

Group C Fever

K o I» 12X > 1 |x

X EX I X 13 §X | X

Hemorrhagic Fever with Renal
Syndrome (HFRS)

Hepatitis A

tHopatitic B

x» i

Hepatitis Non ANon 8

Histoplasmosis

u’iV/MDS

M I |2 x|

X PX Ix [ x ]IXx

o X | | > IX

X X 31X IX §X )X

X ¢ I IX I® | =

liheus

1 )X [ >

g |1 1 g

Japanase 8 Encephalitis

»

Kyasanuyr Forest Diseass

Lassa Faver

Legionnaires Disease

Leisnmaniasis (Cutaneous)
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Part 1: Worldwide Geographica' Uistribution of Diseases ‘vontinued) H
7] . |
LTI L PR g
et i et |2gleg|Be| 23| 8 '
DiSEASE 3518015 [35)53|83(32]3
Leishmanlasis (Visceral) X b4 X X X X X
Leptospircs's X X X X 4 X X X
Lowasis p ¢
Louping Il ' X B
Lyme Disease ) 4 - X
Malaria ) 4 ) 4 X X X ) X (Turkey)
Marburg Virus Disease X
Mayaro X X
Melioidosis X X X X (Turkey)
Meningococcal Meningitis X X X X X X X X
Murray Valley Encepialitis X
Omsk Hemorrhagic Fever X
Onchoourciasis X X X
ONyong-Nyong X
Oropouche X
Phigbotomus Fever X X X X X X
—;aque X x X X X %
_l;owassar' Encephalits
_l:smaoosis X X X X X X X X
Q-Fever X X X X X X X
Rabies X X X X X X X X
Relapsing Faver (louss-borne) X X X X X X
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Part 1. Worldwide Geographical Distributicn of Diseases (continued)
- ,
| g . = |
' g 3 g g ::GJ o le b
' SRR
DISEASE $6|33138138(58)583(82|3
Ra'apsing Fever (tick-bome) vx ]l x ! x| x! x| x}] x| x
Rift Valley Fever x
Rota Viral Agents x | x | xVP x| x| x| x| x
| Russian Spring-Suramer Encephalitis X X ;_
! Samonsllosis x | x| x| x| x| x| x! x :
Schisiosomiasia x | « ] x| x| x| x
Sindis Fever x| x| x| x 3
St Louts Encephaitis x | x| x i
Syphilis x| x | x| x| x| x| x| x 2
Taseniasis x ! x ! x! x! x| x} x 5
Toxic Shock x| x| x| x| x| x| x| x g
Trachoma x X X x x X i’
. Tularemia x| x| x| x X x 1
! Typhoid & Paratyphokd Faver x | v | x| x} x| x| x| x ;’;
l Typhus (fea-borme) x o x | x| x| x| x] x] «x &
k Typhus (lcuse-bome) x | x| x ¢ x| x| x| x
Typhus (mite-borne) x | x
Vaneruelan Equina Fever X
Wast Nilg Fover X X X
. Waestern Equine Encephalilis X
7 Yellow Faver X X ]
r
,
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Pan 2: Diseasas of Military Signiticance (See Refergnce 1, Arnngx B)

ACUTE RES! © a3EASE

Problem. Viral respiratory infections cause fever w1 sore throats, muscle aches and occasic ™ illy
preumonia. The principal causes of arute respiratory disease (ARD) are adenoviruses duning basc
training and influenza at other times. ARD has been substantlally reduced since thy imroduction o1
adenovirus types 4 and 7 vaccines ard annual influenza immunization. However, the emergence of new
sirzins of influenza and adenovirus May lead to elidemdcs in military personnel.

Milltary Medical Belationships. ARD c'ue to adenovirus infections has baen reported on European,
Indian, Russian and Canadian fraining posts as well as in all three U.S. services.

During the 1960s nearty 50% of basic trainees on Northem posts required hospitalization for ARD
during the 8 weeks of basic training. This represented hospitalization rates of 6-8/1000 man/week and
caused substantial ditficulty in terms of disrupted training schedules and ovenaxed medical resources.
combined use of live oral enteric coated adenovirus types 4 and ” vaccings developed by Walter Reed
Amy Instituta of Research reduced ARD rates by 50% and adenovirus ARD rates by 95%.; these
vaccines, licensed by the FDA have been eflectively used on all US training posts since 1971,

in 1972, influenza A incapacitated over 60% of Air Force pilots at & base in Thaitand in one week,
significantly hundering combat operations.

in 1917, intiuanza attacked over 30% of all Army eniisted personngl and killed one of every 100 Army
enlisted men.

ACUTE D!ARRHEAL DISEASES
BACILLARY DYSENTERY (SHIGELLOSIS) AND TRAVELER'S DIARRHEA

Probiem. Baciflary dysentery is caused ty a bacterial infection of the cells which line the large
imesting. The organisms (shigella bacteria) enter by the oral route in comaminated food and water or by
expc .ure to infected individuals. As few as ten hacteria can cause clinical #iness. The diseass is
charactenzed by bloody diarrhea, cramps, fevar and prostration. The disease occurs worldwide with the
highest incidance in underdsveloped countries. Neither antiblotics or injected vaccines have been
successiul in preventing shigeallosis. On the other hand, kiving-attenuated oral prototype vaccines show
promise of efficacy, but have not been developed 10 the point wihere they are practical. Antibiotics are
eftective in treating bacillary cysentery, but their effect is not dramatic -- ordy reducing the average time of
iliness from five down to three days. Multiple drug resistance of mdny dysentery organisms frequently
comrplicates treaiment.

Travelers diamhea is a term used to dascriba diarmhaal iliness expenenced by individuals traveling
from one country to another. Lately some E. co/strair  (previously thought 10 be innocuous) have heen
found responaitie for a signilicant portion of this disea  The organism causes a watery dianmhea by
attaching o the small intestine and producing a toxin(s) which causes the small intestine 10 sacreta
excesstvo fluid. Neither vaccines nor drugs are presently available to prevent this illness. The organisms
may be sensitive 10 a variety of antibiotics, bul the disaase, although acutely sevara, is usually 100 shon-
livod for the drugs to be effcective.

Miary Madical Selationshing. Banillary dysentery has been a con ponenil of m:litary Campaigns since
tdicar, ™5 and is @ major public heulth problem in most pans of the w rid  In recuet istory, it was as
imponant ir. caustig the Biish deleat at Galipoli as the de- --ans made by Bitish raat 1y feaders
Shigeiasis caused sigrricant dingss in Amencan freope. «ith Alnca, the Scutii Pacic, in Knica and
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was respons.ole 10r vitually alt of the morbudity dunng our 1958 incurswn inlo Lebanon  Curing the
Vietnam contit, torty percent ¢t the didrrthed in U S forces was caused by dysentery bacds

The incadence of £. co/i (Traveka's) diarrthea in Mikdary operations was not knowa pro: 10 1569
Agproximately twenty percent of the diarmhea occurnng in Amencan Iroops in Vielnam was due 10 these
patnogenc £. colisirans.

MALARIA

Problem Malana coitinucs to be among the leadirg causes of cisease n the world; t occurs from 45
degrees north 10 45 degre . south lautud? including As:a. the Muddle Eact, Laun Amenca and Afnica
Afer innia) successes N sublroDical areas in the 1950s. \vorks Haanh Organization (WHO) worldwic?
malang eracc. .lion Programe beqan 1o 1aikin the 196Cs due (0 emerging resistance of mosquoes 10
nsecledes and resstance of ma.aia parastes to drugs Cumenly, malaria is resurgent throughoul the
11opaCs anc s epude mC 1N MaNy Counif 2 INCludiig mdna and Turkay. whers 4 . .ad been previously
centroiled

Malana s caused by intec.on of red Hlood cels with parastdes transmated by anogpheune mosquiloes
The arsease 1S severely genntating, wih recurent hgh lever and anemea, and falkcparum inalana, the most
severe form, «s olten 1313l # untreateg

Most 13iICIparum Malanas in Asia and South Amearica are curremntly resisiam 10 all standard oral drugs
{chioroquine and fansidar) excepting quinine. However, an effective drug for prevention or treatment of
131ICpaUM Malana s 1he Oeveloned and recently icensed drug, MelloQquing, Irom the Water Reeg Army
insidute of Research Dnug Development Program.

Milgary Medcal Aefationships  Malaria hi's caused epidemic disease i combat (orces in previcus
wars, 4s recent resmence and iNCreasing resistance 1o availabie drugs suggest 11at past histovy wil be
epealed. inthe Macedonan campagn in WW I, malana mmobilized Bitish, French and Garman Armies
for 3 years. Nearty 80% of the French Troops were hospitalized: the Brilish Army hospda'zed 160.000
troops for matana compared to 23.000 batile casuates In Guadakana! in 1942, there wee 100.0C0
cases ol malai.> in B months, and 5 tmes as Many Malana casualies a5 wounc casuatties. In Vielnam,
there were over 80,000 U.S. malana casualies i spite of intensive preventive measures. Weil over 1
mulhon man-days were I0St and evacuations 10r malana ofan equaled avacuations 191 wounds.

CHIKUNGUNYA RIFT VALLEY FEVER AND OTHER ARBOVIRUSES

Problem Several anthropod-borne viruses proouce severe epidemics of acute febnic iiness Tnewe
Hingsses May be severe (hemormnagic fevers, encephalitis) or sefl imdng febnile diness wih Nt pains and
rash. Chikungunya vwus has caused devastaling epsdemics involving m:hony of people n Alrica. Sourh
Asia and Southeast Asia. Rt Vatiey Fever causes devasiaiing epuzoolic 01sease in gomestc sheep and
catlle and spreads 10 man causing a severe iliness with hemomrhage and ocular mandestatons Othes
Alncan arboviryses, West Nile Fever, ONyong-Nyong, have apparentiy lesser epdamc potential in
Sowuar Amerca. Mayaro virys and Oropouche viruses cause epidemics of acute fehnia winess Viral
encephaltges sSuch as Japanesc B encephaliis virus cause much smaller numbers of cases but £ace
131201y 37 permanent d sabyity rates are very high Aol those 39en1S are mesyguic-boree 3nd 3.0 - 5

; are avaiable tor RM Valley Fever. Japanese B encephaltis, Eastern and Westem encepha’ts and ‘

i 4 Chiungunya, in adation, vector control and avaxdance are appropnale means of d:sease cont:ol l
Midary Medizal Relal 2rebpg Chiungungd virus was 3 Cause of an unknown pul prohally oo ¢ et I

> fumibe! Of aGoly febre v cooes m YVelnamn Jipanese encephanis NJ3s CaYSNo $FN0US S LPGET 26 1 J

§ US ForcesmOkinawa + -3 ard Thatand Approumalel; 209 Cases prrye 3 6 unted e U S |

5 Forres dunng t1.e Vicinam contit 1
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DENGUE
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Prohlem. Dengue is an epidemic viratiiiness of acute onset with fever, headache, severe muscle
=ain and trequenty a rash. Dengue tever is caused by any of lour lypes ol viruses identdied as dengue
types 1, 2, 3. and 4, aach of which is capable of causing Jisabling epdemics. Dengue fever is found in all
tropical areas where the Aades aegych mosQuilo vector is located. Although in Most regions dengue
fo ot is 2ss0<iated with low {requency of ecmatications, childran in Southeast As«a expenifie o
hemormagic lever and shock syndrome which is fatal in 5% ot cases. The only prasently available means
of dengue control ts eradication of the mosquito vector. More effective disease control is expected Dy
‘'use of a live virus vaccine.

Miary Medica & - alionshirs. Dengue fever is endemic and epidemic in many pans ol the world.
Dunng WW 11, with t1i miovemen of large number3 of 1roops into the South Pacric, the effect of sengue
s00n became apparen. Between 1942-1945, the U.S. Army experienced over 40,000 recorded cases
of dengue fever. The highest aftack rates occurred in New Guinga where in soine islands dengue cases
outnumbered malana by four 10 ore. Altazk rates peaked at 1% per ay in Sapan in 1944,

Forly of the 1irst 48 multary personne! occupying the airfield at Hang Kow, China immediately alter V-J
day deveioped dengus fever within 10 days

Ouring the Vietnam contlic!, dengue was the leading cause of febrile disease in 1roops assgned to
urban areas.

In 1977-1978 an epidemic of dengue type 1 spread throughout the Canbbean with reponed attack
rates of 6.9%-16.5% in work force age groups.

Less than 1% of U.S residents are immune to dengue when they begin mildary service
HEMORRHAGIC FEVERS

Prohiem Several viuses which are maintained in nature » small veriebrale hosts such as rodens
can cause severe acute febrile ilingsses in man wih majpor hemorrhagic mandestation, Muligie organ
nvolvement and sigNACamt case lalalty rates. Epidemics of these highly ifectious agents cause magpr
problems »n patent zare because of danger to close conlact and medical personnel Three arenaviruses
Machupo vinus, Jumin vius and Lassa fever virus are tt-e causative agents ol epdemic hemorrhagic fevers
in Boivia, Argentna and West Alica. respectively  Case falaldy rates up 1o 20 percert have occurred win
these viruses Two recognuzed rhabdoviruses. Marburg virus and Ebola virus. causeq severe rinesses in
Ceariiai, East ang South AINCa. {0 an cutbrcak Of E5¢1a vinus in 22w, 90 percent Iaalmeg oorumed i
revenvoirs of these agens are unknown Korean NEMOrMAgY: lever virus and other closely relaled »«uues
cause hemomhag renal syndrcme liain Scandinavia 1o Japan  Outbreaks of Far Eastern or horedn
nemorhage lever occur annually :n Chind, USSR, and Korez with widespread oucumence ! Lu.vie
disease. the resanvor © wid ield rodents 10 1986, 10 mannes in a und lraiung exercise in Korea
developec Korean hemorrhagic fever and two died

Mutary Medical flejaonstp Epidemics of Korean hemorhagc tever severely atfected U S 1o s

dunng the Korean coniigt ap ez ivate’y L0 s oLt £
Because of Oisedse seventy a spatidt Armyp bog gl e an ol St S rteat Tt It
tever 1s wrdespread in Asia and DECause Of A% 1ArsMeon Ly 1131500008 15 8 Wpefdlif s 1L 7

{rocps in the hekd under combat cona 1:ons

12553 lever & widespread o Viest and Lorina Alnig
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SCRUB TYF4us

Problem. Scrub typhus is an infectious disease caused by Rickeftsia tsutsugamushi and iransmitted
to man by mites. It s absolutely distinct from two other rickettsial diseases, typhus and murine typhus, in
disaase severnty, method of transmissinn and geography. The incubation period of the disease is about
10-12 days. liness begins suddenly wily fever, chilliness and seve:e headache. In unireated or
misdiagnosed patients, diness persists for 2-3 weeks, leads 10 death in 5% of the cases and is followed by
a prolonged convalescence. Aniibiotic therapy wilh telracycling or ts derivalives is effective, but must be
continued 10r approximalely two weeks (o preciude recrudescence of infection. ’

Miltacy Medical Relationships. Over 18,000 casuatiies in alked troops were aftributabie (0 scrub
typhus dunng World War Il. Scrub typhus was second only 10 malana as a cause of hospializatons tor
nlectious disease among combat lroops in Vielnam.

Casuales have been reported by allied lield ur.ds operating in Malaya, New Guinea, Korea,

Philppine Isiands, India, China, Burma, Thailand, Vietnam and Japan. The geograpmcal area of petential

infection, where scrub typhus is known to occur, is much larger and extends from Japan to Australia to
West Palustan.

SCHISTOSOMIASIS

Embiem Nextio malana, schistosomias:s & the parastic disease causing the greatest morbicity and
monaldy n tropical and subtropical regons. WHQ esumates that there are 180-200 mslion cases of
SCHISIO S0 MUass woridwioe.

The parastic worms which cause schislosomias:s in man and domestic animals are dgigenetic
trematodes of fiukes. Thvee species are commonty parasac (0 man. Eggs produced by the female worms
are voided by man n the leces or unne  Upon haiching, the larvae penelrate cenain aqualic snails,
undergo asaxual reproguction, and are lberated into water as cercariag. The cercanae will rapidly
penetrate the skin of Indviduals Coming in coMact with ‘nfested waters, enter the penpheral venous of
ymphaiic vessels. move 10 the ungs via the heart ank? fnen migrate 10 the vessels of the imesting or
blaock:r where maturation, matng and egqg layng takes piace. Fve (0 six weeks are required lrom the time
ol san penetration umd the egg laying takes place.

Intal 10 of intecton, associated with the Megr iy stage of the paraste are a NON-Productive
~ough and spking fever of 38.9 10 40 degrees C (102-104 degrees F) hirst appeanng 3 weeks after
§4pOSUIE 3NG @SING OM ONe 10 2Pt weens. Subsequent development ol the paraside produces iong-
term dsan.dy resuling pancpaily irom lesions of the hepato-splenic and intestinal organ systems. The
schuslosomue eggs are the predomunani cause of the disease as se2n n man While pnrmanly afecing
wver spieen. intestne and bladder, they may be disirbuted throughot the body of the host and lodge in
Vidudiy 30y Libsue DIoCKiNG Girculalion anc producing 1oregn body reactions  Individuals may remain
inledew tor years - undernounshed. underdeveloped and chroncally dl

Minay Medical Relauonshp  Schislosomiasis infected 625 Brdish troops in the Boer War and
reponedfy slomod l'\e planned invasion of Taman in earty 1950 by the Army of Mae Tse-tung inihe

TNy the Loy ns s SRs trusned for the planned amphibous 3'1ach Dy giving inluns ive
S e aaang 0 southern Chewmiang and nonthern Fukien which were laced with cercana intested cana's
T eadt G epem™ic of schislosomidsis struck an estimated 30,000 to 59.000 troops. aborning the

~r oA

wn By dune ot 1357 the Korean War had begun ard the {} S Seventh Fleet was in the Fomosa
1o Thus doscout B ANy Tulure amphibous operation
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Should the giobal commitments of the United States require deployment of military forces into areas
endemic for schistosomiasis, the risk of infection would be high, particulary for the foot soldier. World War
1l exparionce shows that development of the disease would result in signiticant manpower 10ss and long
term commitmem of extensive medical resources. The invasion of Leyte in 1944 indicates what can
happen ¥ forces are committed in an endemic area for even a short period of fime. The Army accumulated
approximataly 1700 cases: U.S. Naval and Australian Air Force personnel were also affected. The highes!
incidence of infection was seen in engineer and infantry units. Attack rates lor engineers exposed 10
water while constructing bririgas ware 71 to 89%.

LEISHMANIAS!S

Prbiem Leishmaniasis is 4 parasic disease which is common throughout many of the tropical and
subtropicas areas of the world. The Leishmania parasites are transmitied by the bite of tiny sandflies of the
genus Phisbotomus or Lutzomyia, and the parasies infect hurnan cells called macrophages.

Leishynaniasis appears in J different clinical forms: visceral, mucocutaneous and claneous. Visceral
leishmaniasis causes widespread infection of macrophages throughout the body and, untreated, is fatal in
98% i casas; this form is widespread in Alrica, the Middle East and Asia. Mucoautaneous leishmaniasis
produces chronc skin lasions resembling leprosy, followed by horribly disfigunng erosion of the nose and
maouth’ it occurs throughout South and Cemtral America. Cutaneous leishmaniasis causes persistent and
disfiguring uicers of the skin, and is prevalent in the Middie East. SW Asia and South and Central America.

No vaccines or Gruys afe availabla 1o prevent leishmaniasis. One drug, Pentostam, is kcensed for
therapy of leishmaniasis; it is toxic to the hean and kidieys and not fully eflective in treating cutaneous,
mucocutaneous or visceral keishmaniasis at tolerable doses, Pentostam-resistant leishmaniasis exisis in
Alnca, and could exist in other regions as wel.

Migary Medical Belationship. In WW |1, cutaneous leishimaniasis was conwnon in the Persian Gulf
Command where &t attacked 5% of troops during the 3 peak months: the number of indrvidual siun legions
varied from 1 to 29 with an average of 4 per patient. Also, 50 10 75 cases of visceral lkeishmaniasis occuved
N U.S. mildary personnei in the Mediterranean basin andc india.

U.S. Army cases number over 300 since 1955. Nearly all have oCCumed Auiing ungle warlare training
nP. ma

AFRICAN TRYPANCSOMIASIS

Problem. Parasiic trypanosomes produce sleeping sickness in Man in Africa where trypanosome
iechon in ac MesHic Cattie i$ 3 Mar economic problem. There have Deen ntenswve eHons 10 COMIOI Of
&~ 3icate trypanosomiasis in Anca tor 70 years Dy eliminating the tsetse fty which transmas the disease.
Limeted comrol has been achieved duning penods of political tranquility, but there have been repeated
epigemics when fly cor ml is relaxed. In epidemscs, up 1o 10%% of the numan population have dixd.

in man, after (F  bite of an infected fly, 1he trypanosomes rapidly indect the biood, causing repeated
attacks of fevar .nema, involvement ol the hean ang tymph glands and severe disabity. Weeks or
months later, th, trypanosomes invade the bran, cavs:ng neurologic disorders, inctuding the
characiensic div v ;ness 273 eventyally coma. Neurological rypanosomasss 15 nearty 100% fatal d
unirealed.

A number of drugs, including arsenicals, damwdines ang Suramin are currently used 10 treat early
blood-stage trypanosomuas.s. While early treatment 1s citen eftective, all of these dnugs are extremely
foxic, and may cause permanent damage, inciuding hearn, ldney, liver and pancrealic failure  Treatment
ol trypanosomuases, once the brain s infected. 1s much less satisiactory  Only arsencals enter the brain
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and cure the disease and the risk of tatal heart toxicity and permanent nerve and brain damage, inchuding
blindness, is high.

No vaccings a«ist (or protectior- .t exposed individuals and none of the drugs used in therapy are
sale enough for prophylactic uss.

Resistance 10 all avallable crugs has been recognized.

Mittary Medical Relzlionshin. To date, the U.S. Army has hadt no significant casualties due 10 African
Trypanosomiasis in any war. if mildary operations in Africa were required, the U.S. Ammy is poorty equipped
0 prevent infection or to treal 1. With disruption of fly control programs caused by wartime condtions, an
epidemic stuation seems inevitable, indeed the WHO eslimates an increase in trypanosorniasis cases by
10,000 in Uganda in 1980 as the ellect of polttical instability on control programs. Mobide operations
miigate against U.S. Forces ra-establishing atfective iy control measures.

GONORRHEA

Problem Gonorhea is a sexually transmiltied disease which has reachod epidemic propodtions
throughout most paits of the world. Approximately 3 million cases per year occur in the U.S. alone. it
causes a great deal of morbidity, especially in young women, and rasults in considerable milary
inefioctiveness. In recent years the organism causing gonorrhea, the gonococcus, has becoms
increasingly resistant to antibiotict and srrains compietaly resistant to penicillin have now been isolated.
Further development of gonococcal resistance to antibiolics may render outpalient therapy inefiective
and necessitale a Large number of hospdalizations (or prolonged intravenous antibiotic therapy and create
a signeficant problem ol non-effectiveness in miltary populations.

Miltary Medical Belationships. The incidence of gonomhea is highest in young adults between the
ages 18 and 30 years, the buk of the military population. In some pans of 1he workd where U.S. troops are
stationed, attack cates of gonormhea are 60% per year and il is estimated that up 10 80% of enlisted troops
will contract gonorhea at least once during their tour of duty.

The highest prevalence of penicillin resistant gonococcal strains occur in thote pans of the world
whore mildary (roops are stationed. For example, greater than 65% of the gonococca! siraing now being
isolated n Subic Bay, Philippnes are resistant 1o panicillin.

VIRAL HEPATITIS

Problem Viral hepatitis is 3 disabling disease characterized by dark urine, abdorminal pain, fever and
jaundice whach usually lasts 6-8 weeks but can lead 10 a prolonged infectious camer state and chromc kver
discase. Three groups of nfectious agens which commonly Cause hepattis are hepaltitis A, 8 and non-A,
non-B viuses. Hepaldis A virus causes an acute siness of abrupt onset which i transmated by lecal
contamination of water, food or hands it is the predominant cause of community hepaldis epidemics.
Hepaitis B virys & presant i the blood of infected persons and is iransmitted by needles conaminaied
with blood. sexual contact and transfusions. Non-A, non-B hepatdis virus is now the leading cause of
hepatitis following blood translusion in the U S. and has been reported to have Cwsed several large water-
bome epdomics of hepaldis in Inc:a. All forms of hepaling are distnbuied woridwide vut they are
considered to be endemc in the ropics and underdeveloped countrnes  Hepatds pravention is hmuted 19
passwe ymimunzanon with immune seruim giobulin at the presem time  Hepaldis B vaccines, developed
by Merck and NIAID, are undergoing evalualion by the USAMROC ; the Merck vactine appears effective in
preventing hepattis B inndial tnals

Mutaoy Medical Belalrnships Acute sctenc hepatiis has been a recutrent pmblem for armies

throughout hwstory  Approx:mately 182.000 cases occurred in tne U.o. Armed Forces dunng WAY It
Approrinatety 6.000 casas were reporied dunng the Korean War ano 2,0C0 cases per yea’ in Southeast
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Asia in 1968-1969. In 1974 over 4,500 cases were reported woridwide for the U.S. Army with the highest
incigence rates being observed in Europe and Korea. In 1978-1979 it was datermined that over 70% o!
Army cAses wers due 10 hepatttis B virus aithough hepatitis A and nan-A, non-8 coniriduted to the
problem. Since 1978, hepalilis A epidemics among garrison {roops have been associated with
dependents attending child care centers on post with increasing frequency.

MENINGOCOCCAL DISEASE

Broblem The bacterium, Neisseria meningltides, causes severe, le-threatening iiiness in the fom
of meningitis (infection of the covering of the brain and spinal cond) or blood stream infection (septicemia);
ssvefe infactions are fatal in 510 15% of cases in spite of prompt diagnosis and treatment. Meningococcal
disease develops rapidly over g period of 24 hours or less. The aliack rate is highest in chiliren under §
ye& S U 800 and in young aduits 15 10 25 years of age, especially in millary recruil camps. Meningococc
are classiliod into 8 d¥ erent serogroups of which three (A,8 and C) have been responsible for epidemics
and have historically crussed about 95% of all diseases. The minur serogroups, especially ¥ and W13S§
are, however, fully virulent and causs a significant amour,! of endemic diseass. Effeciive vaccines against
9roups A and C wers devoloped at the WRAIR in the (a1 19608 and are now routinely given 10 all milnary
recrulls. Over the past decade thesc vaccines have been used 10 corirol meningococcal epidemics in
Finland, Brazil, Airice, and the United States. Outbreaks of meningococcal 7sssass dining WW |l were
controlied by prophylactic use of sulfa drugs; this method falled in 1962 because of the emergance of
arug resistant straing and led 10 the closure of Fort Ord for Military training because of epiiemic meningiis.

Milsary Medical Balationshios. Milary recruits in LaSIc training have a ienfoid higher than nommal risk
of contracting meringococcs! disesss.

Epicemics of meningococea! disrase in mitary racnits have olten sccompanied military mobilization.
During WW i there was an epidemic nf group A disease and durng the Vietnam War there was an
spidemic of group B disease which greduaty shitted 10 group C diseass. During that period there were
300-400 cases per yosr in Army recrults with gbowut 10% case {atality rates.

Over the past 8 years ( epproximately 1973-1981) the incidence of meningococcal Giseass in Army
recruits has byen about 30 per year with 7% (ataley. wmumwm.:.nmwme
and hall 10 groups Y and W135.

Meningococcll disease in the United States as a whole is currently on the increass.

Episemics of group B disease have occurred recently in Norway, South Alrica and Spain.
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SYNOPSIS OF THE HEALTH SERVICES LONG-RANGE PLAN

The Army Long-Range Planning System is founded on the tenets of AirLand Battle Future (ALB-F)
and other special and functional long range plans. The Heaith Services Long-Range Plan (HSLRP) is pan
of the Army Long-Range Planning System. These documents estimate the milltary and environmental
Uweals to the Ay as well as (0 the rest of the world, and country situations (e.9., demographics,
economics, etc.) which may impact upon the Army’s conduct of operations.

Ot critical importance 10 the Army Medical Department (AMEDD) is the ability 1o develop its capabitities
oonsistent with and paraliel 10 those of olher Army units. The AMEDD must be synchronized for all of the
up and coming conceplual desions and materiel developments if i is 10 survive on the battiefield of the
future. The transition period from our current doctrine in support of Airl.and Battle (ALB) to that of AirLand
Battle Future (ALB-F) must be well thought out and in synchronization with other Ammy initiatives.

The Ammy Long-Range Planning Guidance (ALRPG), in conjunction with the HSLRP, provides a
framework i0f the development and sxacution of The Army Plan which transiates long-range planning
ouidance into mid-range programs based on the Army’s senior lsadership guidance and extemnal
directivas. As such, the HSLRP directly infuences both the Program Objactive Memorandgum (POM) and
the intiatives ciated in the Long-Ranye Research Davelopment and Acquisition Pian (LRRDAP).

GUIDING PRINCIPLES

To maintain continuky and develop future capabilities, Army lgadership has established guiding
principles in the ALRPG development. The HSLRP has adopted the foliowing guiding principles:

& Odtain quaiity soidiers for the AMEDD and provide a Quality of e 10 them and their [amilies 10
eNsure MIssion success.

b. Develop ali aspects of medical intelligence (Collecilon, processing and fusion, production
suppon, dissemination) to respond 0 peacetime, Crisis, and wartime iormation requirements of
cotnbat gevelopers, commanders, and poticy makars.

¢. Davelop madicat cociring, tralning, 10rce structure and materio! doveicpment to be compatible
with combDat, combat support (CS), and combat service suppod (CSS) teatures of smaller size, solf-
sustaining, and increased mobiilty 10 deal with low-, mid-, and high-intensity confiicts.

d. integraie emerging technologies (blotechnology, neuroscience, microglectronics, anificial
inteftigence. robotic. opportunities offered by space operations. elc.) 10 nplimize and susiain
medical operations on the iMegrated battiefield to enhance survivabiliy ol soidiers and materiel.

0. Enhance the soldiers chances of survival lof injuries receivad from convantional, NBC, and DE
weapons; and endemic disease threats; and combined injuries. The main objectives are 10
pravent illness, maximuze retum-1o-duty (RTD), acdress combat stress casuatiies, permi medical
personnel 1o betier manage and treat patignis, and reduce weight and cube of medical materiol.

1. Minimyge the time tor mobilization and deployment of medical units.

9. Contingency torces must be thoroughly prepared to conduct and sustain int and combined
operahons against increasingly capable regional operationat forces.




h. The AMEDD must maximize rationalization, standar fization, and interoperability with all of its allies
~ (NATQ, etc.) in lerms of standard NATO agreamenis and Quadripartite standard agreements.

Optimize medical logistics to maximize stockpiling and preposition of medical materiel, ihdust:ial
production in time of war, alternative production sources, and other consigerations to ensure
sustained medml operations.

j Optimize host nation support.

LONG-RANGE MEDICAL GOALS

Health services as a special area consists of those services periormed, provided, or arranged which
promote, improve, conserve, of restore the mental or physical weli-being of individuals or groups. The
long range goais which are ettabiished to accompligh the heaith sefvices objactives ase siated as foliows:

a Improve battiefield casualty management and evacuation to spaed the retum of soidiers (o duty.
improve flexibiity, deployabiity, mobility, and sustainabilty of figld medical units. Develop
innovative means to minimize time from wounding 10 tfreatment and improve casualty survivability
by acquiring improved medical evaluation iransport and materiel fo faciliate enroute treatment.
Pursue medical technology that ightens the logisiical load and enhances combat health care to
mobilizing/deploying forces.

b. Explokt medical and other technology (0 minimize casusties. enhance susrvivability, and treatment
on the integrated battiefield. Seek and exploit advances in health care that will improve preven-
tive medicine techniquies and enhance triage and treatment of soidéers. Continue research and
development ol new technologies, including blotechmoicgy, to accslerate treaiment and
recovery of wounded, sick, and injured so'diers. Develop advanced vaccines, pretreatments,
other prophylactic agents, and ireatment methods against will be encountered on the integrated
battietfield as well as endemic diseases; conventional; Nuciear Biological and Ciemical (NBC); and
directed energy (DE) weapons; and combined injury threats that will be encountered on the
integrated baitigtield.

¢. Develop programa (o doal with combat siress pravention and treaiment. Specifically, be prepared
10 deal with combat stress brought on by combat that is faster-paced. more lethal and more
temifying than any experienced to date. in sddiiorn, be prepared 10 help commanders maintain
morale and asal with the enduring frustrations of tightly drawn rules ~i engagement, protracted
operations against ehsive, irregular forces and related pressures associated with low-intensity
contiict.

d. Maintain heatth services (0 eligbie bensficiaries.
Areas gl Consideration

The accomplishment of the ciled goals is dependent u, 0N realistic and a-hievable iterpretation of
the AMECD's naeds for the 218t Century. 1t is imperative that haatth services planners 0ok to tha past
and presem 1o gain an appreciation of the magnitude of change which can be gxpected in the heaith care
delivery system fof the fulure. Those areas which are expanded upon in the special and functiona, areas

of the ALRPG, along with the six guiding principlas for the Arry torm the basic framework of 1lus plan.
These areas are devoloped by the responsible OTSG staff otfice and include the areas listed below.

Structuring Equipping Manning Sustaining
Training Managing Resources  Mobilizing/Deploying iimeliigance
Providing Facilities  Medical Space \anagirg IMormation  Medical Treatment
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- 10 be available. From these Mission Area Analyses (MAAs) emerge descriptions of requirements which
“* -are ficxl considered in the light of possible solution through improved training. changes to the structure of
- tnaforce; or cnanges in the way equipment s used 1o fight the battle. Changes in doctrine and training

- 00 the ti" choices considared since they offer the lowest cost and quickast way to provide the required

“solution:, Whan it is determined that new or improved equipment is required to address a specitic capabil-

T Deveianmand Pan (T0P), which intogrates and prioritizes the requirements from ail MAAS.  in some cases
‘this faadback pvocres May provide the solution Dy using *ofi-the-ghell® or non-developmental lems (NDI).

" b urearmanging of the specilic noed, and also by USAMRDG 10 provide TRADOC/AHS with feedback
", oh techNole(nCid gptions given lirst consideration, bocauu they olmnalo development cosis and raduce

The primary functional area of ieres! to medical R&D is Equipping. This section of the HSLRP is
reproduced in it3 entirety below.

EQUIPPING

EwbpingtheArmywnhmwmmenelandmmlmqummbmlmwstopwemorm B
iilness and injuries is the responsibility of the AMEDD. This process beging by defining the medical = <z __,
requirements lor the soldier urdar realistic battiafigld conditions. The process of defining the medical o
materiel requirements involves the U.S. Ammy Medical Research and Development Command T e
{USAMRDC), Academy of Heatth Sciences (AHS) and the U.S. Army Training and Doctrine Command .
(TRADOC).

Equipping includas the research, development, acquisition, distribution, and combat development
activities necessary 10 equip the force. R inciudes facilities support and industrial base suppont. These
actvities are tased upon the perceived medical equipment requiraments 1or the Army as they reiate 10 the
ALRPG, ALB-F, and other specialtunctional Army plans.

Army medical reqQuirements are defined in large part through the Concept Based Requirements
System (CBRS). Within CBRS, concepts that describe the future batttefisid are developed and analyzed
by cach mission area to idantily capabilty issues or deficiencies based on the perceived lhreats, the
envisioned battlefield scanario, the current doctrine, and the size and composition of the forces expected

Ry mave. TRAMNIC/AHS tum 1o the medical materiel deveioper (USAMRDC) for medical material solutions.

TRADOCIALS guidance 10 USAMRDC on new materiel requirements is contained in the Baitietiekd

11 et crsas, B Coiiciency of capability issue may be resolved by the adoption of equipment from another
$sanvic e of ot An alied country. The capability issues are reviewed by a TRADOC/AHS 1cam to ensure

the tilne 1 ('eld the Kems.

When a requirement can only be satistisd through research and development (R80) etionsg, the
muaical materiel develoger in consonance with the medical combat developer, will plan, program, and
budget 1or ["+;562:ch, Development, Test and Evaluation (RDTAE) Antmy medical programs. This process
includes but it ».0t limited 10 scheduled events such as the Long Range Research, Development and
Acquisition Plan (LRRDAP) Annualbienniai review of agdvanced development R&0 products through ‘he
Medical Mission Area Materniel Plan (MedMAMP) provides a process to link the Combat Developer, the
maienel developer, and the logistician. MedAAMP prioritization of Artiy medical RDT&E programs against
the BDP ansures the necessary compliance with the CBRS.

Planmung Assumpliong
The assumptions include those listed in the ALRPG, the MFOMAT, and the foliowing:

.+ The CBRS will continue to be used to celing Army requiraments.

+  The USAMRDC will conlinue to discharge responsibilties as the DOD Executive Agenl for
medical chemical and bioloQical delense.
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*  The USAMRDC will continue 10 discharge responsidiilies as the Congressional lead agency for
infectious diseases of miltary significance and combat dentistry.

+ The USAMRDC will commue to manage and execuls the DOD Drug and Vaodno Indusinal Baso

.+ Animal nghts activists and anti-blotechnology groups will continue to monitor and inject opposition
" to Army medical R&0D programs, sbwmwmmmmwmoo«om

. mmmmnwmmmmmwwwwnmumm '
. commander's primary source of trained replacements during the early stages of a confiict.

» FDA regulatory programs will not further impede the medical materiel deveiopment and
acceptance procass in peacetime and will be curtailed in imes of national emergency.

~ Qbjectives

The objectives are grouped into five major categories: (1) tachnological superiority: (2) acquisition of
critical miltary informational procducts and materiel; (3) improvement of the acquisition process; (4)
improvement of battlefiekd casualty management and svacuation; and (5) deveiopment of combat wess
programs. These objectives, and the sirategies 10 accomptish them are discussed below.

Gain and maintain technological supagority by: encouraging and supporting technological innovation
and scientitic excellence focusing on biomedical research issues of primary interest to military medical
services, ulilizing programs such as the In-house Independent Laboratory Research and University
Resesarch Inlliatives; strengthening and sustaining the DOD vaccine and drug incustrial base; and
employing broad agency announcements to stimulate and sustain continued interast and participation in
Army programs by academic and industrial research organizations.

« Plan, program, and execute Amy medical RDA programs to sustain the operational capabilities
required (0 foster and explolt iechnological advances which provide technology, technological
information, and medical matenel required to cocunter the chemicalbiological threats, reduce the
historically high incidence of infectious diseases, reduce the impact of miitary sysiems health
hazards, reduce the eflects of combat siress, reduce the effects of environmental exiremes, and
i rove Casualty evacuation, treatment, and survivabilty. Anmy medical RDA programs will
emphasize:

- Medgical biological defense. Expiore generic approaches (o prevention and treatment which
will reduce the burdens on health services and medical logistics, in addiiion (0 conserving the
tighting forces. Exploil biotechnology 10 deveiop prophylaxes, vaccines, drug/vaccinge

- delivery systems, and rapid diagnostic tests for biological warfare (BW) thweats, and develop
medical materie! (0 treat BW casualties. Plan, program, and budget to sustain the DOD vaccine
and drug industrial base. Toward the year 2009, research efforts will lead to the development
ot immunological camiers for iransport of immunogenic peptides, vectored vaccines which will
canry mu..ple immunogenic properties, the capability to stimulate B or T cells independently or
simuitaneously, and prophylactic and therapeutic approaches to block the actions of toxing
and physiologically active agents on target receptor sites.

- Medicalchemical calense. Focused research efforts on resolving capability issuas identitied
"~ inthe CBRS. The devalopment of prophylaxas, prelreatments, artidotes, and skin
decontaminanis/protectants, including novel delivery systams, elfeciive against known and
emerging chemical threats and production of medical matenel required to treal chemical
wanare casualios must be maximized. Exploit advances on the neurosciences and
biotechnology to reduce incapaciation and/or performance degradation caused by threat
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agents or associated medical countermeasures. Plan, program, and budget to sustain the
DOD phamacautical industrial base. Toward the year 2009, medical chemical countermea-
sures will provide protection against vesicant and emerging pulmonary threat agents; new
generation pretreatmaints and antidntes will minimize human performance decrements, and
genaric approaches will ba in development to reduce the burdens on health services and
logistic suppont, as well as consarving the lighting strength. '

Infectious diseases of miltary sigrificance. Expiolt biotechnology to develop prophylaxes,
vaccinas, drug/vaccine dalivery systems, diagnostic tests, and treatment materie! against
infectious diseases which will reduce the historical impact of intectious diseases on warfighting
capability (i.e., 60% to 90% of ak hospiial admissions in all previous wars and conflicts). Plan,
program, and budget to sustain the DOD vaccine and dnug industrial base. Toward the year
2009, infectious disease prevention gshouid « onsider altemalive dnig delivery systems or
vaccings that can be administered on a less tan daily or weetly basis, so that continual
protection will be provided with minimal or no &.staining (reatments required.

Combat casuatty care. Exploit technological breakthroughs 1o enhance survivability and RTD
in order to conserve trained manpower. Develop improved methods and equipment (o reduce
morbidity and mortality caused by emaerging weapon systems (8.g., DE and high fragmantation
devices) and potential delays in evacuation of wounde« to corps level facilities due to isolatinn
on a high mobility battiafield. Develop next generation diagnostictirgatment methods (2 3.,
filmlass radiography and digital imaging networks) and materiol for shock, trauma, environmen-
tal hazards, wounds and burns to enhance the RTD rate. Provide equipment and technulogy
to match the training and capabilitias of the haalth services personnel on the battiotield.
Toward the year 2008, combat r17ualty care lechnology will utilize synthetic oxygen carrying
blood substitutes, anificial skin. -~ degradable tissue/bone replacemernts, and
electromagnatically anhanced wound healing.

Miltary sysiems heahit hazaats. Develop a8 comprehensive data base on environmental/Army
systems health haza:ds and physiologicalpsychological limits of human endurance to support
the integration and manpower and materiel in Army systems. Recommend condrol criteria,
enginearing design, and appropriale strategies to reduce the effects of combat stress, sen-
80ry overioad, ‘oxic fumes, as well as the eftects ol environmental hazards such as heal, cold,
and aftitude. Develop technologies suppofting development cf rhateriel (0 prevent organ
damage due (o electromagnelic/mechanicatl forces {0 inciude laser, high power microwave,
and blast overpressure. Develop products and strategies which reduce the effects of sleep
gdaprivaticn or inadaquate nutrition or hydration. Provide commandsrs with information
products and decision support 100!s of human paerormance limitations/decrements and
enhancements. This program will provide the materiel and :nformational producis {0 suppont
dramatic increases in human perforrance capabilties in the high strass enviconment of the
battiefield.

Combat dentistry. Expioit tachnology to rapidly diagnose, treat, and sustain the force against
the impact of dental emergencies and combat maxliotacial injunes, thus enhancing the RTD
rate. The treatmant of most combat maxiliofacial injuries wiil be accoinplished within the theater
of operations. Surgical procedures will be reduced through the development of new
technologies, thus expediting the RTD rate

Acquisition of crtical middary ialermavonal products and materiel to equip the force with medical
matanel and information {0 resolve user reguiremars identified in the CBRS

improve reliabilty, availabidy, mantainabdiity, and dependabildy, reduce logistical requirements
{e.9.. extended shell-fe and genernc products add-essing multiple threals); and develop and
fiekd equipmen’ which is as mobile and survivable as the force #t suppons.
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« !nlegrale NBC prolection; improve electromagnetic pulse {(EMP) hardening; faciltate training and
maintenance through the use of umbedded systems; stress logistic interoparability/commaonalily
betwaen U.S. and allied forces (i.e., Delense Meadical Standardization Board, NATO Standardiza-
tion Agregment, and Quadripantite Standardization Agreemerd).

- Develop the capability to remove or replaca critical tachnologies to facilitate the transfer ot
equipmant to frendly foreign countrigs.

Improvement of the acquisilion process by incorporating improvad businass practices throughnut
tha RDA cycla from rasource allocation to procurament in fialging the iatest technological capabilities.

+  Maximize exploitation of currently available technology solutions through use of “off-the-shel®
and modiied NI approach to fiekding.

« Align acquisition and fielding procedures for medical materiel equipment with Army Tota! Package
Fie iding concepts fo include provisioning, Associated Support ltems of Equipment, Prescribed
Load List, POMCUS, andg PPWR.

« Optimize use of planned, precontigured ard modular assemblages (i.e., medical sets, kits, and
outfits).

improve batlletield casualty management and evacuation by improving flexibilty, mobility. and
sustainabilty of field medical units.

+ Develop innovativa means of making medical units cparational ngar the source of casualties and
improve casualty survivability by acquiring improved evacuation transport. The Medical Force
2000 (MF2K) and DEPMECS will serve as baseling for tuture heanth service systems and matenel
development and tielding (e.g., DEPMEDS 1Y),

» Reduce the casuatty load through the preverntion of endemic irectious disease, preventable
Injury, NBC, and DE casualties on the integrated battiufield.

+ Reduce manpower intensive operations in medicat units through mechanization, automalion, and
or robotics to increase casualty and medical materiel handing efficiency and unit productiity.
Reduce paperwork required in medica! regulation of casuallies and medical logistics through
materiel developed to supporn improved communicalions, commang, control, and intelligence
capabilities.

« Develop the required physinlogicalpsychological knowledqe and medical proceduraimateriel
couniermeasures elfective against combat ciress brought on by a combat environment that 1s
1aster paced, more iethal, and more terriying than any expenenced to date.

+ Provde the knowledge and methodology required by commanders 10 maimain morale and deal
with the enduring frustration ot tightly drawn rules of engagement, protracted cperations ggainst
alusive, itegular lorces, and related pressures assecialed «.1h low-intensity conflict

The long-range planning guidance outlined above relevant 1o the equipping functional area, is in
supiporn of tha wadigniing capabilty specdied 'n ALB-F. Accomphshing the objectives discussed abave
will 12ad 1o an Army welt equ.pped with madical rmalenel, and provded with crticai mildary informational
proaucts o prevent casuaties from chemicalibiclogical threats, infectious diseases of strateqic immtary
syyndicarce, mitary sysiems haatth hazargs, efiviconmental extremas, and ecombat stress. This
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equipment and technology will aiso be available to trealt combat casualiies and raturn trained manpower to ‘
an active fighting status.

lhatn finst sremint MBS« s -

OTHER FUNCTIONAL AREAS 1

Other functional area sections of the HSLRP contain many assumplions, gbjectives chd stralegy
descriptions relevant to medical R&D program planning. The following excerpts capture selected portions
of the guidance contained in those sections.

PLANNING ASSUMPTIONS
Mohilizaiion/Deployment

« There is increasing evidence of development of chamical and biclogical weapons as primary
offensive wedpons of mass destruction in Third World countries.

« The demand for lightweight “high-tech” equipment will continue at an unprecedented lavel (0
{aciltate treatment as far forward as possible and t satisty the demand for swift intra/inter-theater
evacuation of theater casuatties.

+ The availabilty of resource acquisition dollars in the future will be lower than or limited to present
expenditure levels.

* The oul years will be characterized by a reduced induslrialmobilization base.

L

With the development of new and more sophisticalad weapons systems, the Army will witness an
incrgase in numbears and types of casualties requising treatment.

Sustainment
» Changes in medical technology will be evolutionary rathar than revolutionary in nature.
< Field medical squipmenm and matericl will mirror industry technology.

+ Automated medicai electronic instrumentation will significantly change the maintenance
methodology of the futurg. Microprocessor or computer-controlied madical instrumantation will
become commonplace and many tems will self-1est (0 ensure that gross lunctions operate
correctiy. In addition, on-line monioring functions will continuousty check for anomahes in
instrument operation.

Medical Trexlment

« Mostiuture conflicts will be tought in undeveloped nations, whera damage 10 economic infra- :
structure will be leasl. U.S. forces will participate as advisors and occasionally as comiatants. Civil T
assictanca programs wali bercluded in U S. suppont, and medical assistance well be gne ¢f ihe
most popular pregrams. Reiiance on Kozt nation suppoa under these circumstances nwst be
himded. !

Ty

o Future contlicts 3are most Likely 1o be of low-or mid-intensity. Howevar, e\ on low-intensiy conlhct
will fe 1yea axtramaly vinlent combat ovar axtanderd parnds
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+ Naw types of weapons, such as DE or BZW, will pose unprecedented chdllenges to health
service support. Increasingly capable third World military torces will possess potarntial to pmlderate
NBC.

« Agthe nurber of solgiers decreases, high-risk CSS units will substitute technology for marpower
to sustain operations with {ewer personnel. MF2K wiil enjoy limned benelit since #t is NOt NOw NOr
is it 1ikely 10 be possible in the future to substitute technology far direct care providars such as
physicians and nurses. Technology will augmen the knowledge and increase the skill require-
ments of health care personnel.

« Nonbattle casualtias will continue to comp.ise up to 90% of afl hospital admissons. Preventive
medicina advances will offset many parsonnel losses due 10 disease compared to those sutiered
in previous contiicts. Conlrol of tropical diseases, ic include parasdes, will become more important
given the greal potential 1or Thirg World baltletic Ids in the earty 215t Century.

« There will be increased casualties dus 10 anvirontngntal extremeas and stress, which may otiset
anticipated reductions in nonbatile casuahies due 1> Jisease.

« With increasing iethaldy ot weapons, fewer soldiers can be expected to bo retumead to duty
fotiowing injury. Thare will be more killed in acvion (KIA) and woundeg in actien (WIA) some wiil ba
S0 savarely ircapacitated that #t will be unrealistic to expect an RTD for large numbers of these
soidiers.

+  Supply of loodstutts and water from local sources will be more dithicult as environmental hazards
and poliutants from warlare are identihied.

+ Technological advances in medicing will continue 1o occur rapidly and adapt militarily useful
technology, maternel and techniques eary in the research, development, and acquisiion (RDA)
process. Advances wili be monitorad carelully 10 identdy and adapi early in the preduct ile
militarity useful technology. pharmaceuticals, and techniques.

Managiog Agsources
+ Resources available for defense will probably be consirained by concern nver the natwonal dett

and pressures for sacial spendirg dnven by the aging U.S. population.

= Spending decisions must ba linked to a atrategic vision, otherwise there wiil be heavy pressure 10
maintain force size and cts will be 1aken oul of modemization which includes the medical
programs.

« Increased battle intansty and curation characterized by the potential introduction of directed
energy, nuclear, chamucal, and biological muntions will necessiate advanced developments in
battietield medicine and equipment that must be funded and lieided as rapidiy as possihle.

« The actual and relative numbers of wounded in action versus disease and not vattle injunes wiil
ocontinue to be the prnimary determinants tor medical force structure planmng ar.d funding.

« Inttnducton of complex new equipment wili equire an increase 1n the me spent on lraining and .
create more gemand for resources. b4

+  Reduced industnal ;apacity 1 the U S wiil requirs larger stockpiles of war maegical matenel and i-_ 1
thewr pre-pos:ioMng :n strategic global pastions. ]
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+  Develcp a haalth sarvices force siructure that can suppont more units with the minimum required
personnel, medicat equipment, and supplies which provide qualily care. Expose fewer medics 1o
close combat.

|-

——

+ Design health services force structure units that can provide maximum protection and treatment
trom enemy chemical, blological, DE and nuciear effects.

| VR ]

» Design medical units as mobile, survivable, and capable of operaling in an NBC envionment as
the forces they suppont.

Liain

« Enhance individual fraining and unil training by incorporating emerging t>chnology in miltary
medical systems into the training plan.

Mahilization/D
+ Increase flexibility to tailor the force 1o our regicnal imarests, the associaled threat, and 10 operate

in a pinvcombined environment, with enhanced indivitual skills on equipment with ever
increasing technology.

« Enhance capability to respond, operate, and provide health care support in an NBC environment.

Sustainment

« Automate virtually all CSS operations. Data basas at each level should be integrated to reduce
the duplication of data maintained on different systerns. Dat2 recorded at the lowest leval should
be automaticaily edited, consolidated, and provided to cont-ol centers at higher and supporting
commands. All data shouk! be imerconnected by data links with data bases 2. sysiems at higher
lavels. Data links must be secure, survivabie, and reliable.

+ Develop medical logistics systems toward a goal of a paperess environment. Systems need to
use advanced data technology 10 reduca of eliminate paper handiing requiremeants.

+ Increase worktorce produttivity through tha use of robotic  To the axtent possible, materiel
handiing operations after 1999 shoukd feature robotics and semi-autonomous materiel handling
equipment to load and unioad unil-contigured containers according 1o remote or electronic
instructions. Labor or time-intensive lasks shoukd be automated and/or use robotics 1o the
maximum extent possible.

+ Develop and field oxygen and other medical gas production equipment down to the combat zone
hospital level. This will virtually eliminate the need lor transporntation and handling of hizh-volume

‘ bottled medical gases.

) + Develop and Ir:1d medical tluid production capability down 1o the combat zone hospral level. This
[ ] capabilty will rnarkediy reduce the recurnng it requirement from the logistics pipehne.

%,’ + Develop and tield synthelic blood substitutes. This will allow for the use of blood products at the
Y lowest treaiment echelon, and e..se the logistic bisrdens associated with supplying and handling
: ; trozan or iquudd whola bland nrodycts,
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Explore other areas of fieid production of materiel to continue to reduce the logistics tail for the
AMEDD and enhance the seli-sustainabilty of AMEDD field unils in the ccmbat zone.

Standardize med.cal equipment and modules betwesn units and between Services.

Desig.y component replacement and’or exchange into medical equipment using on-board
diagnostic and prognostic capabiities.

Minimize investmont in rapicly available lovs-risk medical materiel. Procedures for relying on
indust:y lo rapidly provide required materiel in a mobilization envimament need to be refined and
implemented.

Continue to develbop prophylactic/pretraaiment materiel for poteitial high-risk chemical and
biological threats. Develop adminisirative and logistical procedures {or rapicly providing
developed materiel 10 the field.

Intejigence

Ensure medical inelligence which:

- Provides accurate assessments on the medicat eflects ol conventional weapons systeins
employed by the enemy. Froviua cary identiication and assassment of potential new/unique
threat systems.

- Provides accurate assessmenis on the capabiltties, limtations, and wiinerabilities of enemy
medical materiel, goctring, and order of battle.

- Proviges accurate ana timety assessments on infectious diseases and other health threais
occuming within {oreiga forces and within foreign territory.

- Provides necessary information on other heatth hazards within thg oparational areas which
threaten mission accomplishment,

Medical Treatment

Otiset scarce personnel and dollar resources by incorporating resourca efficient technologies
that are currently available and newly developed.

Develop mechanisms io counter combat strass, sustain morale, and maintain combat manpowaer in
the 1ace of (aster paced, more lethal and mare tarntying ennilicts

Direct rasearch toward those advances, medicai and otherwise, which will be most effective in
consen/aton of parsonnal resources.

Medicat Spaca

Medicalintelligence. Enhance megical intelligence collection and disseminati- * through space-
based operations and products of space technology.

Casually diaansiz. Improve the eflectiveness timeliness, and accuracy »f casualty diagnosis,
especially infar forward areas, using space technology and space-bar -4 operations.
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Gasually freatment. improve the treatment of battlelield injuries through applications of space
technology and develop treatment procedures for injungs and diseases resuling from space-
based operatwns.

Evaquation and requlalipg. improve casually evacuation and patient requlating procedures
through space-based communications and application of spaca technology.

Disease and iqiucy prevention. Improve medical capabiliies ‘o prevent disease and nonbattie
injuries and minimize heattt: hazarcs on earth and dunng spaca operations.

Biomedical BAD. Explott spaca research and developing space technology for medical R&D and
manufacture of med.cal materiel.

STRATEGIES
S .

, o I
Reyelop and tieid a health services sucoor Slnuct mmw d

.

Medical Force 2000 (MF2n) will provide initial 2nd long-range force structure strategy. MF2K
tenets emphasize maximum soldier RTDs, soldier heatth maintenance, standard modular hospaal
designs, anhanced medical training indiatives, 1ar forward resusciative care, streamlined
organizations withii the medical functional areas, and exploitation of high technology. This
medical force structure must be able (0 perform its mission across the entire spectrum of contlict
under all chmatic condtions.

A strategy 10 structure heatth service units that can suppont more units with less resources must
integrate technology, including automation, with evolving health service suppon doctrine found
in MF2K. Force structure designs will produce medical unis that can more offectively promote.,
improve, conserve, or rastore sokdiers physica’ or mantal well-being. Heahh services care by s
nature is labor intensive, and technology 2avances will not 2iways save lime or manpower. The
challenge is to structure a meJicai ‘c.ce thal ulends technology with personnei to optimize
casuatty {including combat <tvess) management and evacuation 1o speed retum-to-duty.
Guidelines tor heallh service agoctrine development should consider:

~ Mobile, smaller unr.s with advances resulting from lighter/down-sized equipment exploiling
technolagy.

- Tnage and diagnostic enhancements will elloctively sort 1o evacudte woundes on the
battlefield reducing health services structure exposura 10 sustained, close combat.

= The capability of medical units is enhanced through improved communicalion means,
“paperless” warime healthcate documentation, robolics, enhanced air and ground
evacuation vmits, and 2nd generation DEPMEDS equipped hospital unis.

- Advances D technow v and a reduced manpower pool ate hkely 1o resuk in more
effecuive meqical ynis, d the pianming guklance atove 1s carelully executed A haalth




services structure strategy emphasizing units focused on prevention and rap«d
retum-l0-duty give combat commanders the pnmary inilial source of replacements.

« Health services untt structures must be equippad and statied 10 survive and treat casuatties in
chemical, biological, DE, and nuclear battletield environments. Strategies should expioit
agvances in vaccines, prelreatments, and antidotes. Increases in battletield lethalty due to DE
weapons and cormbined injuries must be met with medical treaimen and evacuation unds abla 1o
optimize RTD.

- e————— oo -

» A strategy 10 anhance battiefield mobitity of heatth service units on the battlefield uses advances
in technology to ighten loads and makes units more selt-sustaining. A mobile lorwait.  urgical
untt wili provide an agile and survivable capability throughout the depth of the battlefield.
Survivable medical units are structured 1o perform treatment and evacualion mssions in a
chemical, biological, or toxin environment.

* Preventive megicine and safety are command responsibilties. The long-range AMEDD strategy
must identify hazards and develop programs which support tha commander in these araeas.

Ycaini
- \ , . , « oraining.

» The sustainment of basic soldier skills ang specially specilic skills will remain crucial to uris
readiness. Standardized training programs in an exportable mode will be devaixped for all
components.

+ AC/RC commandars must be provided battletield Iraining simulations which create an
environment for commanders and staff o practice the art and science of providing AMEDD
support to the warfighters in Ammy, joint, amd combined operations undar vanous integrated
battlatield environments. These simulations must be cost-efiective. minimize suppon personnel
requirements, and provide the realism necessary to increase the etiecliveness of subsequent
field training exercises.

The incorporation of advaricing technology in training siructure, i @, advancas in insiructionat
cesign and curnculum deveiopment, and content, i e., scphistication in 1ask procedures,
melthsds and equipment, must be applied to both individual trairung and unit training. The

AME D must carelully analyze training technology imitiatives in an effort to save training ime and
doliars while attempting 1o raise levels of pedormance
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« Expand participation of small 1ailored medical suppon packages in Uniied Command's Regional
Exercise and Civic ActiofvHumantanan Assistance programs.

< Davelop and maimain hands-on training programs that emphasize small CSS medical elements
capabie of operating and self-sustaining in limited NBC environmants.

« Continue 1o develop, field, and sustain ang air medical evacuation platiorm capabie of providing
tactical and short-range evacuation capabilities.

» Continue the fielding, refinement, and reduction in weight ot DEPMEDS equipment,

« Increase emphasis on developmental programs which focus on jeint utilization and
sltandardization.

Enhancing measures required for Armed Forces Medical inteligence Center (AFMIC) to obtain
feedback and trip reports {rom Ammy operational units will necessitale:

+ Medical intelligance emghasis highlighted during the medical services basic and agvanced
training coursas.

< Applicable Army requlations requiring copies of aftur-action reporis and irip reports 1o be passed
to AFMIC.

Medical Treatment
Jechnaloqy.

« Increase the electiveness of ancillary personnel with computer-aided diagnosis and treatment
systems for uso by especially irained medical aidmen.

+ Use technology to fres health care provicers and ancillary paisonnel from time-consuming but
essential tasks such as medical records maintenanca.

« Purchase off-the-shelf, prover tachnelogy for field medical units, modilving or hardening for tield
use _; nacessary. Cross-irain ancillary personnel in imaintenance af such equipiment in higld
environingnt.

« Develop an automated medical records system, elm:nating paper to the maximum extent
possible, especially tor active duly personnel when ccst beneticia!

O
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and requiring ptacement of additional medical treatment capability and he'ding capacity forward.

Medical matedel.

Agtively support R&D efforts for a last adting non-toxic replacement for ethylena oxide and
heat/'steam sterilization for those medical items which are nondisposable

Assure capabilty to sample and test for environmental and NPC threats from any source must be
pushed lar forward. Rapid diagnostic testing capabilities in forward areas are necessary to identty
disease threals as earty as possible, 1o preserve tighting strength.

Ensure preventive medicing is an integral part of civil action programs t¢ teach Third World
countries how to defend thernselves against endemic diseases and parasites, how to proparly
purity and store water, how 10 store feods and decontaminate when necessary, and 1o instill the
concept of health promotion.

Through health promotion programs, raise the level of physical and mental conditioning as a
counter to combat stress. Davelep strass managemant teams at instatiation and major und level s
assist commandars in managing effects of high-stress situations.

Development and use of vacrines and drugs to prevent against known threals and to enhance
soldier effectiveness should be employed.

Lenta) services.

The individua! soldier must be trained 10 protect his own dental heatth by use of a dental sundaries
pack, 10 be deveioped. .

Development and use of materialstechnniogy to reduce dental casuahies and ensure more rapid
RTD.

. - , hysi | it _

Equipment and iechniques (or rehabiitation of wounded must be refined to permit degloyment as
far forward as possibie to speed RTD for those soldiers deemed capavle.

Chemical, nuclear or blast effect weapons will create larger numrbars of burn casualies, requinng
more OT and PT suppon in coiwvalescent huspitals.

Nutrtion care specialists will provide important support in civil action programs, teaching Third

Ensure that smalil-unit medical personnel receive more extensive training, and provide mora -
“buddy-aid” or "compat litesaver” training for the combat soldier.

Match medical evacuation capabilities to the nature ot the units supported, recognizing the

tethality of the modern battlefield where vehicles and exposed personne!l are concemed. Currerit

ALB-F concepts recognize limitations on mobility, thereby reducing medical evacuation capability

VWorld populations how 1o store and prepare unfamiliar foodstuns. a
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soldiers on the battletield, as well as for patiants in the hospital.

« Velernary interventions wiil be essential parts of civil action programs to assist indigonous
popuilations in establishing and maintaining animals as sources of hoth labor and food.

« Vetennary medicine will be important in helping to detect and treat zoonotic disease and

. {

M + Warare in an NBC environment will present special problems in feeding and fluid replacement for ! 1
|

preventing spread in humans. ‘

cal sneciahy considerations.

« Psychiatry, psychology, and soc'al work will refocus to assist commandars in sustaining their
troops through the stress oi battle and will, theretore, need to be more furward-deployed.

+ NBC conditions will exacerbate the stress due to prolonged wearing of protective equipment and
clothing with a resultant sense of isolation on the part of each soldier.

+ New tachniques or psychotropic drugs or both will be necded 10 counter this intensified stiess
dunng combat with modem weapons and new empioyment techniques.

Resgarch and development. R&D must procead with afforts 1o support strategies outlined. Specific
resedrch goals should include:

- Development of dental sundries pack to aliow soldiers to maimain dental heatth when routine
dental care is unavailable. This should include antiplaque rinse, toothbrush, floss, and calculus
control toothpaste. Distribution can be via rations. Health promotion training should include
training in the use of these items.

[ | L 4 L ] L] | ] =3 | A

+ Development of materialshechnology to replace tissue loss due to avuisive wounds.
+ Development of lightweight dental equipment sets with training sets for fixed dental facilit.es.

Continued devaelopment of genetically engineered vaccines to counter endemic diseases of
miltary significance extant in regions of potential comiict.

+ Renewed emphasis on davelopment of personal protective equipment to counter threats from
old and new weapons (NBC, DE, or BEW), endemic diseases or parasites when vaccines, drugs,
pretreatments, or prophylactic regimens are not available, and from areas contaminated with
poliutants from manutacturing or resulting frorn warfare.

+ Continued rescarch of prophylaxis for chemical or biologic agents, and antiradiation treatments.

Develop equipment that permits avaluation and treatment of casualties in NBC environment
without exposing the care provider to unreasonable rick.

« Develop ground evacuation vehicles that can keep up with combat vehicles, ailow clearance of
the battletield without unaue risk to crews, rmedical personnel, or the patient, and which provides
prctection in an NBC environment.

oy ——— L L [ J
.

» Pursue development of enhanced and relined air evacuation capability which is suited 1o the i )
anticipated lethaidy of the battlefield airspace. )




+ Contiaued development of small volums resuscitative intravenous salutions, skin patches to
deliver medications topically, blood substitutes, antitoxins to BW agents, microancapsulated
antibiotics ang other pharmaceuticals for sustained release, dressings impregnated with
sus.dined relgase anubiolics, implanted drug delivery systems, and malanal vaccines and drugs.

—— T

+ C:xntinued development of small, hand-held computerized devices to perform multiple diagnostic
a d record keeping chores in the field and tixed setiings.

+ " Develop robotics to conserve scarce forward-deployed health care provider resources when
threataned by exposure to nuclear, BW, or CW agents on the batlefieid.

+ Continue research into coping mechanisms associated with the stress of vanous physical
snvironments, to include chemical interventions.

«  Continue research into the effects of sleep depnivation and interventions, including chemical, to
counter adverse effects such as physical tatigue and tapses in concentration.

« Validate and refine the concept of combat stress relief teams near and wiiir. argas of combat.

= Managing in the long range must ake into account continued threats to the nation's secunty and
their impact On the Army's health services. Management techniques must be continyatly refined
to reflect changes in miitary technology developed 10 cope with perceived threals. in the medical
arena this means medical programs must be expanded to keep pace with mititary technology. The
need for educating AMEDD managers will grow with the development of complex systems.

appropriate techniques. The AMEDD must nurture an environment in which its managers can
devalop a creative sense of discovering new and unique ideas, readily perceive perlinen factors,
easily visualize key problems, and confidently apply best solutions.

+ The AMEDD mrust continue to send its managers to tha best schools that suppor Army
management philosophy and doctrine. AMEDD managers will need a stronger toundation in
science, mathematics, and reading skills. The quality of their education will be a key factor in
shaping the AMEDD's ability to adapt to world changes atfecting national securiy.

Sireamiine admigisteat , ons.

« Computers will continue to present oppertunities for improvement, especially in the areas of
report management and program management. AMEDD managers must be able to gair access 1o
all types of computer networks linking them with data banks and ciher medical heaith
prolessionals working on mifitary healh services issues. Increases in computer networking will
reduce paper transactmns by allowing machine to machine communications where voice, dala,
and texts are exchanged automatically between computers. AMEDD resource managers will
coutinue 1O promote oflice automaiion for improving snformation exchungi and reliievai.

.U T RV W BN W W W T T

Provide commangers the best atiordable management 10ols

+ AMEDD managers, while having access lo compulenzed Jdeota tanks and problem solving rules,
will also need to crically evaluate. communicate and apply the information they receive a5 f

[ves. ]

| »  Ensure that AMEDD managers pursue skills training for performing proficientty 27 \with
i
§
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feiates to their paricular araa of responsibiity. They will need to know the Federal budgeting
process and use il t> the AMEDD's tuil advantage in ordor 10 determine requiremams ic organize,
equip. and lrain approved medical force units: to sustain their operatons; and 1o convert the
requirements into dollars and manpower lo meet AMEDD qoals as outlined in the ALRPG.

.t .

T BEG U PN G YIEN O OB B Ry K WL

s




FOR OFFICIAL USE ONLY

Annex O

JOINT SERVICE AGREEMENT MEDICAL RL MHREMENTS

SCIENCE MEEDS

1. Prophylactic Diugs

idendication Number. S-A-301 (USN, USAF)*

Descrintion. Develop prophylactic drugs without debiltating side effects which prevent or ameliorate the
effects of those C W agents most likely {0 be encountered on the integrated battlefigid.

2. Antidotes

!dentdication Numbar. S-A-302 (USAF, USN)

Oescription. Develop CW a-ant antidotes which ph 3serve both so'dier lite and soldier effectiveness.
3. CW and BW Therapeutic Drugs

idemdication Numbe.. S-A-303 (USAF, USN)

Dascrplion. Develop therapeutic drugs to treat C\Y ard BW agent casoalties in the posi-gxposure phase

Al pmnceiaal and inlamiant saoa: Al searamares
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4. System for Treatmem, Evacuation, Managemant of Casuaties
identdication Number. S-A-304 {USAF, USN)

Descrptior. Develop an effective system for medical treatment, avacuation, and management for CW
and/a: combined CW trawnatic cazualties.

£. Palient Decontamination

idemdication Number. S-£-305 (USAF, USN;

A
A
e dr
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Dascrption. Develop new and effective m~:ns of patient decontamination for the W casually, the
convarmtiondl casuai.y, and the combined CW and conwantional casualty. This includes delerimining the
absorption rates anc eflects of absomption of CW ¢ ents (vapor and Iquid) th:ough wounds and the
oplimal methods lor decontamination of woundes.

6. Lie Support Malanel

Idenfraton Numbier S A 306 (USAF)
Gesenpton Development of medical CUWV gef.:nse g sugs . maicnial (e.q., resuseraton) using nermial
developmem means and evploitahon of fore, 1 meccat inaenel s
._‘ ot —,‘J r ;;——_I!')'_C(',‘s1 ;
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7. Meansto Assess Casualties
lg 2ntdication Number. S-A-307 (LISN, USAF)
Description. Develop meanrs 1o assess CW agent casuallies and to monitor patients for presence of

contamination and determination of when the decontamination process has rendered casualties sale tor
entry into a treatmentpatient area.

8. Means of Soldier Self Assessment

Identification N .mber. S-A-3C8 (USAF)

Description. Develop means of self-assessment and early treatment for use by the individual soldier.
9. Training Devices tor Prophylaxes/Antidoles

Identification Number. $-A-309 (USAF)

Descrnipiion. Provide necessary inpul for development of training devices 10 instruct in the use of CW
prophylaxes/antidotes.

10. Efiects of Combined Medications/Anesthesia

ldentdication Numbear. S-A-310 (ISSAF, LUSN)

Description. Determine th2 elfecis ol CW agent prophylaxes, pretrealment compounds, antidotes, and
tharapeutc compounds upon: (a) the etfactiveness of sther medication being simulanecusly or
sequentiaity admimstered to patients with cther weunds, injuries, of ilinesses; (b) the effectivenass of all
forms of anesthesia when administared simultaneously (of in tandem) with the vanous anti-CW agent
megications.

11. Retum-to-Duty Criteria

identification Nurroer, S-A-311 (USAF)

Description. Develop rational retum-to-duty critenia for tt @ C'W agant casually who has survived ard has
been convalescing.

12. Med:cal contraindications
Identification Number. S-£-312 (USAF)

Descnption. Daeleimine otherwise harmless mudications that are signilicantly conlraindicates’ tor tha
patiem wno has ant-CW agent medications currenty in his system.

13 Side £flects of CW Medkcations

Identication Number. S-A-1313 (USAF)

[

t
Description Determine the charactenstic side eitects of pretreatmaent compounds. prephy!aras, ",
antidotes. ang therapeut:c compounds adminstered in both the absence and presence of a C¥/ agant :
-
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chal'enge, the degree and nature of side eftects, the nature of the miltary task perfformance degradations,
and the duraton of the ineffective state of a varoty of cntical miltary positions.

14. Agent Eftects on Conventional Wounds

Ig2ntificateon Number. S-A-314 (USAF)

Description. Datermine tha effects of CW agenis on conventional wound healing; radiation on CW agent
injury: radiation on irdections; CW agents on inlections; radiation and CW agents on the overall immunity
status.

15. Prophylaxis for Biological Agent Exposure

Identification Numbar. S-A-315 (IUSAF)

Description. Deveiop prophylactic measures (Jrugs, vaceinags, rapid identification) 1o protect solgiers from:
the effects of delibsrately employed biological disease agents.

16. Therapy for Bivlogical Agent Exposure

Ident:tication Number. $-A-316 (USAF)

Description. Geveiop therapeutic measyres (antiiotes, therapautic agents and rapid identification) to
protect sodiers from the efiests ol deliberately employed biological disease agents. Treat BW agent
casualties in the post exposure phase of boicgical casualty managemant.

17. Chemical Agent Dosimetar

Identification Number. S-A-317 (USAF)

Description. A chemical agent dusimetar is requirad to measure the accumutatied low dose exposure
levels thal medicai personnal may acquire while treating charmical patients in a collectiva pretecinn
system. This dosimeter will inform medica! personnel if they are approaching a symptomatic dos level. so
appropriate actions can be taken.

18. Advanced Lite Detector

Identdication Number. S-A-318 (USN)

Description. Develop technology and specdications for an expert sysiem dnven valient ventifator system.
While the system is sophisticated techaically, # 15 required to be a ponable, one-per-pahent type sysiem,
under 10 kg 1n weight (exclud:ng gas supply). This system woud De used 10r the ventiiation of mass

casuatiies ihat reuuirg ventlatory suppont because of exposure to chemical agents. The prolotype also
will work at attitude and during uecompfession.
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CHEMICAL OATA NEEDS
1 Exposure Symploms
identthe aton Number. C-A-301 (USAF, USN, USHC)

Chemcat Data eed Determune the battletieid symptoms and the time of response (onset of
physologal etedt) ¢f indivnduals exposed 1o hquxd and/or vapor of chemical-biological agents.

2. Biotechnology

ide nrdcation Number C-A-302 (USAF)

Chemcal Data Need Determine the mechanisms of action of existing and potential threat CW agents and
mixtures of agens. and Ihe machamsms of achion of existing and potential pretreatment, prophylaxis ang
treaimer compounds Explore emerging biotechnology for medical CW defense applications

3  Pretreaiment Modals

kterdicaton Number. C-A-303 (USAF)

Chemcai Data NHeed. Esiablsh a system of nonanmal and living animal models 10 evaluate potential new
pretreatment. prophytaxis and trealment compounds against dentified CW agents, such that the clfect
and salely o the potental treatmant substance can be accuralely estimaieg jor single or multipie doses or
fof vanous combinatons ol drugs.

4  Swin Protecten

de Meacaton Number. C-A-304 (USAF)

Chermscai Data Need Deterrnine slun 10xcty and skin penetrainn characteristics of CW threat agents and
gstabhsh a mode! system to eshimate the degree of skin protection and the effects of decontam:nants in
suppon of tha sokhar patient decontamination and protecion program.

5 PhysicalMemal Effects

idendicaton Number C-A-305 (USAF)

Chemucal Daia Need Deterrming the sequence Zngd ceverty Ci Ine physical ang menigi efiects on man oi
CW agems so that efiective hield lreatment techriques are availabee tor inciividuals exposed 1o threai CW
agents A special interest are the effects upon Diots and dther vivion sensitive skills  Descnbe the
seveiry ol erl2as of chermcal bologal agent of 1oxin induced injuries as a tunction of agent, dosage
level onsage rate, and medxal treatment.

6  Soker Hasponse o Agents

fAeriaten Homber C A 236 (USAY)

Ch ncal Da'a Heed VUzng animal studies, detormene sols:er regper ¢ 1o battletie!d agents. agonl

rrust gron gy denyative Penducts Dy 10uI9s G o giwt Migityer) of entey V3312 The 15H0ONSES 35 3
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7. Pryswlogical Response Effects
identdcation Number. C-A-30' (USAF)

Chemcal Data Need. Davelop physical assessmem methods and techniques 10 replace animalbiokgical
models in determining physmiogical response effects.

8. Chemical Casuanhies
Identiication Number, C-A-308 (USAF)

Chemical Data Need. Describe the type of casualties expected 10 be saen cn a chemical battietieid by
organ, site, and system of involvemen.

9. Efects of Exposure
idemdication Number C-A-309 (USAF)

Chemical Dala Need. Describe the temporary and permanent eflects from exposure te chemical agents of
mixtyres.

10. Effects ot Repeated Low Lavel Exposuras

identdication Number. C-A-310 (USAF)

Chemical Data Need. idemity the acute etiecis of repeatoq exposure to low levels of chemical agems/
mixtures By vanicus mutes of entry. Compare thece etects 1o similar effacts droducad by a singla
exposure 1o a high concenrution of the agent/mixtury.

11. Animal Model Simulation

identication Numbaer. C-A-311 (USAF)

Chemcal Data Need. Identity appmpriate animal modeis 10 comrelate human responsas 1o chemical
agents/mixiyres. Aramal models will include a program to evaluate/inform researchers of appropnate
handiing ang care proceuures within Fedaral guidelines.

12. Psychological Etfects

iIdentdication Numbar. C-A-312

Chemical Data Need. Investigate the psvchological stress from proionged wear of chemical pralective
gear (MOPP).

13. Combined Agen! Etlects Modals
identtcatisn Number € A 313 (USAF)
Chemical Data Need Develop an amnimal model to evaluale the combined efiects of 3 sequence of

weapons thal includes convenhonal, nuclear, chemcai, and b.oicgical (toxins and pathogens) weapons
Correlate these effects wiah human responses and determine specdic medical ¢riend that will provige an
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elfective means of evaluating thg amount of risk to personnul. Develop tha dala for realistic scenarios/
sequences of employmant.

14. Patient Montalty/Morbidity

Identification Number. C-A-314 (USAF)

Chemical Data Need. Estimate patient mortality and moridity of personnel that have been exposed 10 a
combina‘ion of conventional, nuclear, chemical, and biological weapons, and determine the eftectiveness
of diagnastic and therapeutic techniques 10 counter these effects.

15. Duration of Injuries

Igentitication Number. C-A-315 (USAF)

Chemical Data Need. Determine the extent or guration of chemical agent and threat toxtn induced injuries
as functions of agent, dosage, dose rate, and medical treatment.

16. Casuatty Treaiment
identification Number. C-A-315 (USAF)

Chemical Data Need. ldentity reqQuired medical treatment for chemical and biological casuatiies and the
latert effacts of battietield agents on personnel at various times after exposure.

17. MCPP Risks Belore and After Decontamination

idendication Number. C-A-317 (USAF)

Chermical Data Need. Determine the probability of receiving casuatties as a tunction of level of protection
{MOPP lavel), dunng and after decontamination procedures for typical miltary scenarios and
emergencies.

18. Unit Degradation-Medical Units

identrication Numbar. C-A-318 (USAF)

Chemcal Dala veed. Cuantity the degradation ¢! madical units and facilitics (rom awd stations 1o fiekd
hospitals) 1o perform their normal nussions in a chemically comaminated environment.

19. Ardidote Induced Noneffectivenass
Identdication Numbar. C-A-319 (USAF)

Chemical Dala Need. Evaluate the medical and operational implications of antidota-induced noneftectiva.
ness ralaled o the currant self-ireatment regimens.

D6
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20. Biomedical Implcations

Identtication Number C-A-320 (USAF)

Chemical Data Need. Dctermine the biomedical implic2tions of current threat agents and employment
concepts, e g, combinations of conver.ior.al and chemical weapons. Inciude both single and multipte
agent delivery. Determine performance degradation at various levels of agant exposure (threshold to
incapacitation) o include miosis-induced nonetfectiveness).

21. Safe Food Sources in CW Envircnment

identification Number. C-A-321 (USAF)

Chemical Data Need. Determine sources of food that can be compatible with protective equipment, that
remain safe in a chemical warfare environment and provide safety nutrition needs of personnel in
protactive ensembla. .

22. Medical Eftects of Conventional Biological Warlare Agents

idantitication Number. C-A-322 (USAF)

Chemical Data Need. Assess in animal models of human disease the mechanism of action, target argan
and physiological response to conventional agents that pose a BW threat to provide a data base or
madical detensive measures.

23. Animal Model to Establish Data tor Water Contaminated by CW Agents

identdication Number. C-A-323

Chemical Data Need. Animal test models need to be established to develop data bases for target human
pertormanca requirernents based upon oral consumption of chemical agents from water. Shor and long
term consumption periods need 1o be addressed baserd on the combal elfectiveness requiremeants of
most sensitive MOS's.

24. Medical Elfects of Toxins ol Biological Origin

ldentitication Number. C-A-324 (USAF)

Chamical Data Need Assess in animal mndels of human disezse the mechanism of action, target organ
and physiological response 1o toxins of biological onigin that pcse a Biological Wartare (BW) threat in order
to provide a data base of medical defensive measures. This includes determining the absorption rates

and etfects of absonution of BW agents through wounds and the optimal methods for decontamination of

wounds.
25. Medical Etfects of Physiologically Active Compounds (PACS)
igentmicanon Number. C-A-325

Chemic 103t “iz2d Tu assess medical etects of physioleg:zally active compeunds under vanous routes
of adn- mztration aerosol, oral, percutaneous).
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GLOSSARY OF ACRONYMS !

dJ
3 AAE Army Acquisition Execuiive
ABCA America, Britain, Canada, Australia
AEHA Army Environmental Hygiane Agency
: AFRRI Armmned Forces Radiobiology Research Institule
AHS Academy of Health Sciences
AN Anfiicial Intelligence
AIDS Acquired Immune Deliciency Syndrome
i ALB AidLand Batlle
ALB-F Airl and Battle-Future
ALRPG Army Long Range Planning Guidance
g ALRPS Army Long Range Planning System
AMA Amencan Medicai Association
AMADP Army Materiel Acquisition Decision Process
AMC Army Matenel Command
' AMEDD Army Medical Department
AMLO Acquisition Managemeri Liaison Oftice
AMM Army Modemization Memorandum
' ARD Acute Respiratory Disease
AR! Army Research Institute
ARTEP Army Trairing and Cvaluation Program
| ASA Assistant Secretary of the Army
' ASBREM Armed Services Biomedical Research Evaluation and Maragement
(Committea)
ASD(HA) Assistant Secretary of Defense for Health Alfairs
' ASGRD Assistant Surgeon General for Research and Developmen
ATBMP Amy Technology Base Master Plan
ATSD(AE) Assistant 10 the Secretary of Defanse, Atomic Energy
' ATTD Advanced Technology Transition Demonstration
AURA Army Unit Resiliancy Anatysis
AZT Azidothymiding
' 80P Battiafieid Development Plan
80RP Biological Defense Research Program
DEW Sias! EYoct Weapens
' BFMA Batlefield Functional Mission Area
BLPS Balistic-Laser Prolective Spactacles
amn Balanced Technology Initiative
i BW Biokgical Wanare
C4 Command, Contml, Communications, and Computers
CAC Combined Arms Center
I CACDA Combined A- ns Combat Developments Activiy
CAPMI Computer Acsisted Post Mottem Ident fication
CAPSTONE (Genenc term for allinclysive-type dacuments)
l CASTFCHEM Combined Arms and Suppon Task Force Evaluation Modei
c8 Chemical Bioloqical
ceo Chemicat Bioisgical Detense
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CBRS
C8TDEV
CcohC
CON
G
cGMP
CINC
Cls
CNS
CNVEO
COMMZ
CONUS
COR
CORDIVEM
ce
CRDA
CsA
Css
w
CwA

DA

DARPA

DATEC
DATSD(CM)

0CO

0Cs

DCSCO (TRADOC)

DCSLOG
DCSOPS
OCSPER
DCSRDA
ODDRE(RBAT)

DDRE
OE
DEA
DEPMEDS
DISC+4
DLA
DN
CNA
DN8BI
Do
0PSC
oss
DTIC
CTLOM

€is
ELISA
Eals

E-2

Concept-Based Requirements System t
Combat Developers

Center for Disease Control L
Chemical Data Need (JSA)

Commanding General

Current Good Manufacturing Practice
Commander in Chief

Capability Issues

Central Nervous System

Center for Night Vision and Elgctro-Oplics
Communication Zone

Continantal United States

Contracting Officer's Represantative
Corps/Division Evaluation Model
Capabidy Package

Cooperatlive Research and Davelopment Agreament
Chief of Staft, Army

Combat Service Suppornt

Chemical Warare

Chemucal Wartare Agent(s)

Oepariment of the Army

Defense Advanced Research Projects Agency

Drug Assessment Technical Evatuation Committee

Deputy Assistant 10 the Secrelary of Defense, Chemical Matlters

Deputy Commanding Officer

Oeputy Chiet of Siatt

Depuly Chiet of Statl for Combat Development (Training a~d Doctrine
Commang)

Deputy Chiet of Staff for Logistics

Oeputy Chief of Stati tor Operations {U.S. Army)

Deputy Chiet of Sialf for Personnel

Deputy Chiet uf Stat! for Research, Devekpment, and Acquisiion

Deputy Director of Delense Research and Engineenng, Research and
Advanced Technology

Dwector of Detense for Research and Engineerirg

Directed Energy

Data Exchange Agreement

Oeployable Medical Systems

Oirector of Information Systems for C4

Datensa Logistes Agency

Decision Network

Deoxynbonucleic Acid

Disease Nonbattie Injury

Department of Defense

Oelense Personrel Suppon Center

Defense Science Board

Datense Tezhrucal Informatian Center

Doctune, Training, Leader Development, Organizalion and Matenel

Envirormental Impact Statement
Enzyme-linked Imnuns-absorbent Assay
Environmental and Lie Sciences
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EME
ED
E2A

FDA

FLOT
FLRRDAP
™

FOA
FORCEM
FORSCOM
FSD

P(

GAO
GCP
GLP
GMP

HCA
HFRS
HHA
HHS
Hiv
HQDA
HSC

|‘¢~| ~
RISty

IL&E

18] 3

IMO

IND

IPA

IRHA
IWFORCEM

JCS
+CS/CSA
JMSNS
JSA
JSRG
JICG

KIA

LAIR
LCSMM
Lo
LOGCEN
LRRDAP

A5TA
MAA

Eiectromagnetic Energy
Executive Qrdar
U.S. Environmental Protection Agency

[U.5] Food and Drug Administration

Forward Line of Troops

Field Long Range Research Development Acquisition Plan
Financial Management

Field Oparaiing Agency

Force Evaluation Modal

Forces Command

Full-Scale Development

Fwscal Year

General Accounting Office
Good Clinical Praciice

Good Laboralory Practice
Good Manulacturing Fractices

Head of Contracting Activity

Hemomhagic Fover with Renal Syndrome
Healh Hazard Assessment

Department of Haalth and Human Services
Human immunoceficiency Virus
Headquarters, Department of the Army
Heatth Services Commandg

Heahh Services Leng-Rangs Plan

installation, Logistics, and Environment
Investigationai Device Exemptions
Intformation Management Office
Investigation Exemption for a New Drug
imra-governmeantal Personnel Acl

Injured as 3 Result of Hostile Action
Imegrated Wartare Force Evaluation Mode!

Joint Chiefs of Staft

Joint Chiefs ot Staff/Chief ot Statt, Army
Justification for Major Systems New Stan
Joint Service Agreement

Joint Servica Review Group

Joint Technology Coordinating Group

Killed In Action

Letterman Anny Institute of Résearch

Lie Cycle System Managerment Mode!

Limited Outy

Log.stics Center, Ft Lee

Long-Range Reseaich, Cevelopment. and Acquisilion Plan

tAanpower and Rescrve Alfairs
Mission Area Analysis
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MADP
MAMP
MANFRINT
MAR
MATDEV
MCA
MDEP
MedMAMP
MedMAT
MEPS
MEPSCAT
MF2K
MIPR
MOA
MOPP
MOS

“oU

MRI

MS

MSC
MSRC
MTBMP
MW

MWD
MWODDEA

NAS

MATO

1L TR A

NBC
NDA
NDI
NEPA
NIH
NSF

080

OASA
OCONUS
ODCSOPS
ODDDRE (RBAT)

OMA
oPM

OR
ORDA
OSD
OSH
OGHA
OSHAct
OT5G
OTSG HCL
CUSD(A)

Mission Area Development Plan
Mission Area Materiel Plan

Manpower and Personnel Integration
Matene! Acquisition Requirement (JSA)
Materiel Developer(s)

Military Construction, Army
Management Dacision Package
Medical Mission Area Materiel Plan
Medical Mission Area Threat

Miltary Entrance Processing Station
Military Entrance Physical Strength Capacity Test
Medical Force 2000

Miltary interagency Purchase Request
Memorandum cf Agreement
Mission-Oriented Protactive Posture
Miitary Occupa'.onal Spegialt,
Memorandum of L:ndarstanding
Magnetic Resonarce Imaging
Miestone (0. 1, It, Ili)

Major Subordinate Command

Medical Systems Review Commitiee
Medical Technology Base Master Plan
Microwave

Milaary Working Dogs

Mutuai Weapons Development Data Exchange Agreement

National Academy of Scienzes
North Atlantic Treaty Organizanen
Nuclear, Binlogical, Chemicai
New Drug Application
Nondevelopmental ltem(c)
National Envionmental Folicy Act
National Inslitutes of Health
National Science Foundation

Operational and Organizational Plan

Office of the Assislant Secietary of the Ammy

Outside the Continental United States

Ottice of the Deputy Chief of Statf for Operations and Plans

Oftice of the Deputy Director of Delense for Research and Engineering,
Research and Advanced Technology

Operations and Maintenance, Arrry

“Other People’'s Money”®

Operations Research

NiH Oftice of Recombinant DNA Activities

QOifice of the Secretary of Detense

DoD Occupational Satety and Health

Cccupational Salety and Health Administ;ation

Occupational Salaty and Health Act

Ottice of The Surgeor. General

Oftice of The Surgeon Genera! - Health Care Logistics Directorate

COltice of the Under Secretary o! Delense (Acquisdion)
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PAS&E
PACs
PAHQ
PARC
PBAC
PBC
PHS
PM
PMA
POM
POMCUS
oPB
PPBES
PPWR

awaG
QWGHSS

R&D
R&LM
RA
RAC
RAD
RAM
RDA
ROTAE
RF
RISTA
ROC
RPMA
RSG3
RSG8
RTD

S&T

SCORES BEUROPC V

SELCOM
SIPE
SME
SCF
sor
SORD
SOS
51D
STO
STOG

TAM

8IS

TCA

TECH DEMCS
TOA
TRACOC

Brogram Analysis and Evaluation

Physiologically Active Compounds

Pan Amenican Heahh Organization

Principal Assistant Responsible for Contracting

Program Budget Adviscry Committee

Program Budget Commitiee (2-Star Review)

Public Health Servico

Program Manager

Pre-Market Approval

Program Objective Memoranduin

Pra-Positioned Overseas Materiel Conligured to Unit Sels
Plans, Programs and Budgeting

Planning, Programming, Sudgeting, and Execution System
Pre-Postticned War Reserves

Quadripartite Working Group
Quadnpartite Working Group Health Service Support

Research and Developmant

Research and Laboralory Management
Research Area

NiH Recombinant Advisory Committee
Research Area Director(ates)

Reliability, Availabilty, and Maintainability
Research, Development, and Acquisition
Research, Development, Test, and Evaluation
Radic Frequancy

Raconnaissance, Inteltigence, Surveillance, anc Target Acquisiion
Required Operational Capability

Real Propenty Maintenance Activity

Research Study Group 3 (NATO Panel)
Research Study Group 8 (NATO Panel)
Reaturn to Duty

Sciance and Technology

Scenario Onented Recurming Evaluation System, Europe V
Setect Committee (3-Star Review)
Soldier-Integrated Protective Ensemble
Subject Matier Experts

Special Cparations Morces

Standard Operating Procedure
Soldier-Oriented Research ang Deveiopment
Systems of Systems

Sexually Transmitted Diseases

Science and Technology Objactive

Speciat Technica! Operations Group

Task or Technical Area Manager
Techrology Base lnvestment Strategy
Table of Distributions a..4 Aliowances
Technology Demonstrations

Tota! Sblgation Authonty

Training and Doctnine Command
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TSG
TS0
TT-1
-2
1-ce

USAARL
USABROL
USAF
USAIDR
USAISR
USAMMA
USAMMDA
USAMRAA
USAMR G
USAMHICD
USAMPRIID
USARIEM
USD(A)
USDA
USN
USUHS

VA
VEE

wBs
WHO
WA

wG
WRAIR
WRAMC
wwi
wwil

The Surgeon General {U.S. Army]
Technology Stalf Oilicer(s)
Tachnical Test-1

Technicat Tesl-2

The Technical Cooperaticn Program

U.S. Army Aeromediczt Research Laboratory

U.S. Army Biomedical Researrh and Development Laboratory
United Slates Air Force

U.S. Army institute of Dental Research

U.S. Armwy Institute of Surgical Research

U.S. Ammy Medical Materie! Agency

U.S Army Medical Malerie! Development Activity

U.S. Army Medical Research Acquisition Activity

U.S. Army Medical Research and Development Command
U.S. Ammy Medical Research Institute of Chemicat Defense
U.S. Army Medical Research institute of infectious Diseases
U.S. Army Research Institute of Environmental Medicine
Under Secretary of Defense (Acquisition)

U.S. Department of Agricutture

United States Navy

Uniformed Services University of Health Sciences

Veterans Administration
Venezuslan Equine Encephalomyeiilis

\ork Breakdown Structure

\Yorid Heatth Organization

Waunded in Action

Wa Gases

Writer Reed Ammy Inslitute of Research
W atter Reed Army Medical Center
World War |

World War !l
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