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What if ...

We cowl idealify Braats fo our
hormdand secunly wWa new defection
technolpgies?

Wial it we could elacironicatly idenhify
and frack medical and emargency
FEEOONSS FESOUMENS and SLpport SerViceEs
ail acrass our skafa when deating with
crises ke ferronst threals ?

What If we cowld conduet fraining that
cowd ensure gvery health professional,
politician, and appointed oficial used

the same language and had the game
EXPECIANONS N eMENQNCy response ?
Whal If we could apply the best praclices
from across the country fo ansure alf
professionals knew everything they
needed o know fo make decistons fo
protect and saleguard communities
under their charge as it periained fo
Ihisats fo the healthcare sysfem?
What il we could invent ways lo defoxify
Hlood on-sceme for first responders in
the event of a detonatipn of a weapan of
iass destructhion ? B
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At the University of South Carolina Research and Nealth Sclences division, we are mrakiog “what (7" what is!

That's especially true when the sub-
ject is homeland securniry, including
the areas of detection and surveil-
lance; risk assessment and policy
development; and preparedness,
response, and recovery.

I the Drepanment of Physics and
Astronomy, D Joseph E Johnson
leads multiple homelund security
effors with advanced computer
software solutions. He and his
Advanced Solutions Ciroup designed
and developed the 5.0, Emergency
'.'u'lqnilg:m:nl Dvision informatson
system that has maniged the ske’s
emergency information for the past
six years, mcluding event reporting,
resource request iracking, and mes-
SR ITED

“The system has been enhanced
with full-scale components for criti-
cal facilities tracking, donated goods
tracking., mapping with advanced
Earth Sciences Resource Institufe
Web tools, ond medical informa-
tion—hospital beds and pharmacew-
ticals.” Fohnson said. “In addition,

o statewide firefighter and first re-
sponder informadion system tracks
the dynamic status—ithe inventory
wnd use—af all eguipment and teams
i fire stations scross the state wath
pasociated mapping. These svstems
have now been extended with L5
MNovy Spoace and Maval Warfare fund-
img for the constriction of & maih-
ematical model of threat agamst crti-
cal infrustructure using an econong
imput-output model io compuie both
direct and indirect economic effects,”

lohnson also has taaght an innovidive
coairse i countererransm for USC
undergroduates awd graduate siu-
dents, The course invalved mone i
M) speakers from military {Anny,
h'm-_l,-. Air Force), gnw:nnnanu.l

iFBI, CLA. Stute Law Enforcement
Division, health, fire fighters, and
CIMETEENCyY munagement ), corporate
{utility companies, nuglear manu-
factunng. security b organizations,
and University {physics, chemisiry,
biolegy, medicing, geology, history,
political seience. amd enginesnng )
departments

In LISC's Amaold School of Public
Hhealth amd ats Center for Publie
Health Preparedness, Interim Dean
[, Donna Raclver sasd her fal.‘l.ﬂl}'
focused primarily on bioterrorism
risk assesament and policy develop-

ment and preparedness, response,
and recovery.

“Prior to 911, we forged o loi

of solid relationships with the

5.C. Depariment of Health and
Environmental Control (IXHEC),
with various public health entities,
with the Centers for Disease Control
and Prevention (CTRCS, and miiny
other partners in state anad local gov

ernmenis as we all worked collabori-

tively on the prevention of infectious

diseases such as HIV and other prev-

alent public health threats,” Richier
said, “Those relationships have
served us well since 9711 and have
contributed substiniadly fo o new
:mpha\.iu by Cur primary I SARIOH—
irmining fir=t ruhpur.ull.'n 1§ |rl|':|:|||1'_-'
anl n:l.'r.u:lr.u,l 1o lerranst ook,

Adier ile anthrax scare in
Washingion, DUC., and concems
ower wenpons of mass destruction
surfaced, a network of Centers for
Public Health Preparedmess was es-
tablished by the CDC. That nedwork
now supports many of the raining
tnsks required by the Depariment of
Homeland Security, and “owr center
works with DHEC and many ather
stofe and local agencies 1o fulfill the
traiming requirements for all of our
first responders, us well i our polin-
cians and governmental officials,”
Richier said,

“Threats of iermori atacks, biologi-
cal or chemcal warfine, asd even
e lear contaminaion have faced
Adnencans Tor :""EHJ'H..“ yhie wddded.
“Hut o, the possibility that temor-
s sirikes oould come 1o our com-

Uiniversity of South Caraling scienssds m (b= Callege of Engiteariag and Isformatian Technelagy o
inveztigating weys t8 posect il respanden ad smengercy persminsl in caie al eapeing o s
roiree ¢ chamag! ageeiy



munities is frighteningly real. Amnii-
terrorism effors have become much
mare of a prioniy. Evervone is trv-
ing to prevent another 971 1, and we
are ot the forefront of the planndng
and helpang the pertinenl person-
el learm how 1o respond inoa way
that preserves human life, prodects
property. aind codtains the threar, [t
a whaole new challenge—aone which
the Amald School of Pubdlic Heahh
has risen 1o mee”

Bui planning and prevemtiodn are
only part of hooelind security.
First response uniiz, which include
public safery and public ealth per-
sonnel, must be sdegueniely irmined
and prepared o respond o thireas.

Finally, in the event of a fermonsi act.

authorities must be phle io detect
and gather evidence that can lead 1o
identifving and Fu'usl::uling peTpe-
Irilors.

Al USC ™ Photonics and
Microelectronies Lab, [Dr. Axil
Khan, char of the Department of

Elecirical Engineering (College

of Engineering and Informiamon
Technobogy b, is working with the
Ofice of Homeland Security along
with oiher reseprchers o dentify
and perfect various applications
aimed at detecting terrorisis ms well
as prodecting their inended victiims.

Two high-visibility research p-l'njr.:'tt.
currently underwoy;

= developimg the technologies for
Ultra-Vioket (LFV) light powered
“wirual X-ray" machines that can
e wsed 1o detect conlumination
and prolitbited cargo

= hesbe-powernsd ultra-violet stenl-
izers that con stenlize o romm
Trom eontaminants like anthras
and other Blalogheal and chemical
agents in the air, on the meail or
documents, in packages, or dis-
solved in any variery of lguids,

“Right now, we are wsing micro-
wives 0 sterilize a ot of the muil
that i= going 1o government b ld-

Rid pobaid il USC'y Peatenics asd Micres inctmmess inb, bed by Do Axil Kisn, gre swking with UY light (o dessct gra gieilice haswis | ehemical agean

rngs and other sensitive areas. This
process obyiously damages things
ke photos pd heat-sensitive print-
outs. By perfecting and binplerent-
img LY stenlization, we can make
sterilizmion more practical for this
application sod many others.” Khan
said.

LW instrumentetion gives s g
whole new spectrum of capabilities
for homeland security applications,
With L' and the UV diode we con
dievise all sors of detection egquip-
ment thai will help our low enforce-
ment el security personnel detect
chemicals, agents, and even people
Tromm entering the United Stwes il-
legally,” Khan said. “With the proper
seilings, we can penetrale contyiner
wills, packaging, and even verify
peoples” identities passively with
lurtle more than o bein of invisible
ligh.”™ bee adeed.

Blore invasive, but sill Benefical, i
the u=e of UV sterlization i a vari-
ety of applications.
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UL Bemaol al Medicme prolesia Alvin Fe aed
Nis bl Bigcaverid @ usiqes carbofydrale pa the
tuflEsn ol M lhric o

Most bacteria, pnd some vinuses,
when exposed to sufficient amounts
of UV light a1 the proper spectrum
will be destroyed. The challenge has
been making this procedure safe for
the machine s opersors and control-
lahle 1o the proper depth 1o ensure
it the target of the LY sadision is
suftficiently exposed.

Criher types of stenlization also lave
great pofendial for homeland securily
applications.

The use of liquid carbon dicxide has
been reseprched for several biomedi-
cal propects with the collaboration

of the Medical University of South
Carolina and Clemson Universiny.
Expeniments have been conducied

at USC vo perfect a carbon diox ide
scrubbing svstem that helps sienl-
ize delicate composite materials that
will evendually be used inside the
human body as replacement compio-
nents, This same technology is being
adapted by USC chemical engineer-
ing professor D Mike Maithews 1o
destroy bactenal spones, which e
among the hardiest of biological
warfare agents.

Another ssue with the carbon dioxide
treatments is the question of mate-
rial degrocation, Many sterilization
technigwes, pariculardy LY and

UEL Research and Hagith Sciences Vel

steam, have detrimental side effects
on smeme of the matenals physicians
want to use in the body. Silicon, and
many of the plastics currently used
in implant therapics, react adversely
tor sterilization techniques-leaving
surface level stristions that can cause
inflammation within the body, loss
of Aexibility, and cther problems,
Carbon dioxide washing offers the
promise of reducing or eliminating
these unwanted side effects.

Research in the School of Medicine
has demonstrated that a unique
carbohydrate, discovered by Dirs,
Alvin and Karen Fox, is par of o
glycoprotein found on the surface
of the anthrax spore. Their curmend
resesrch inferesis are to character-
ize fhas glycoprotein and employ it
s o tnrpet For o spore vacoine, As
an exirapolation of this work, they
plan 1o develop a rapid biodetection
method usmg mass spectrometry
anl proleomics approsches becose
the sequence contains both species
andl strain specific-determimants; the
larter also having grest possibilities
for forensics, This work 15 bemg
performed in collaboration with the
Savanneh Kiver Natonal Labortony
in Alken, 5.0

LUSC seientists also are working on
vl ways 1o tnest first responders
and 1o detect crime scene evidence
as a way to bring suspects o jushice
shaould the unthinkable hapgen agwin
and terronsts actually succeed in
carrying out one of their objectives,

Dr. Jares Riner and s colleagues
in the Depantment of Chemical
Engineering {College of Engineering
and Information Technology ) are
currently investigaling wrys to de-
toxify blood using magnefic nano-
particles, By engmeenng particles

Phovie B03-T77-5458  Fax &

that aftract radickctive particles (in
the event of a nuclear explosion), or
comples modecules (ke those found
in tosic gases ), Riner 1% confident
he can devise magnetic fillers thal
can be self-administered by a res-
cuerffirst responder, Think of a very
small, portable chalyais machine at o
WD event that could be used wntil
such time as the responder 15 evacu-
ated 1o a hospital,

Similarly Dr, Steven Morgan im
e Departenent of Chemistry and
Biochemistry {College of Science
and Mathematics) is working on
wiys to frace evidence through the
novel use of wexnile fiber detection
and identification.

Morgan and his team are developing
a comprehensive daabase as well
as specialized techmiguees for imple-
mentation by the FRIL, the 5.C. Law
Enforcement Division, and other
low enforcement agencies. The end
prodduct will ensure the evidence is
gathered and processed using best,
established practices and presented
n i wiy that 15 poceptable in a court
of low,

Newrly every crime scene has somie
type of fiber in it that can be troced
to somewhere else—therefone i

can be used as evidence, Morgan
saicl. The challenge is o establish
procedures and methods for reliable
wentification across the country, o
standardized chain of custody for
such evidence, and an identification
regimen that ensures the potential
for criminal conviction.

FFor more mformation on USCs
Homneland Security and counter-
beoterronsm relsied research, visit

www.sph.sc.edwacphp/sphprepared-
ness.nsp or call B3-7T77-5458,



