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Gentry (sraft), Rumph Smith (staff),

On the front cover... Computer-generated photo of a sulfur fluoride molecule

by Dr. William G. Harter, professor of physics at the University of Arkansas at

Dr. John W. Ahlen, Fayettevilie. Dr. Harter lllustrates molecular motion to his students with coim-
ASTA president puter animation software he developed with an ASTA basic research grant.




Jung 34, 1983 Winfred L. Thompson
Chairman of the Board

Crovernor Bill Clinton and

Mombers of the Toth Gengral Assombly
Stale Capitol Bulding

Little Rock, Arkansas 72201

Dear Govertior Chinton and Legislators:

We are proud 1o reporl measurable wnd impressive results from your sneecssinl experimen| in ceonomic development —
the programs ol the Arkansas Science & Techoology Authority.

“Fhe three years since our first programs were implemented have provided encouragement and incentive for & variety of
valuable entrepreneurial efforts that help to ransform idess into real jobs Tor our fellow Arkansans, Here are some of the
resilis:

Basic and Applied Research Grants Programs -- Indusiry sources esimmate thist the 14 applicd research
projects alone have the potential to areate up to 1,931 mew jubs end save some 2,535 existing jobs while adding
more than $225.7 milllon annually to the economy. Sinee 1986, when these programs were Tirst Nunded, thee
Authority has invested $1,284,428 in 38 basic and applied research projects. These have resulicd in about $2.3
million in follow-on grants from other sourees (mostly federal) snd snother $554,000 in pending grants. In
addition, the resedrch has inspired at least 43 articles inscientific journals and live chaplers in books, while ex-
posing Arkansas students (o innmailive rescarch i emenging arcas of knowledpe and technology,

Business Incubator Program — The Authority’s inenbators and their 14 tenant lirms employ 81 people. Itis
cstimated that tenant busincsses and employees of the Fayetteville facility arc slresdy contribating more (o the
state in taxes than the annual cost of the incubator 1o the state; This incubutor, which opened n November
1986, employs 42 people. The Authority has committed more than $1.8 million (o its network of five incubators.
Four are now open.

Seed Capital Invesiment Program — The thres techuology-based businesses b which the Authority has
invested sced capital have atrcady crested 44 jobs. Our $425,000 in these new businesses leveraged $1,325,000
from other sources. It is doubttul that they would have come into existence withoul ASTA’s willingness (0 besr
wpurt of the Tinencial risk,

We commend to your careful study our annual report for Fiseal Year 1988, We're proud of whal has heen accomplished
lor the people of Arkansas through this program and teel confident you will share in thal pride.

Sincerely,

Winfred L. Thompson

Chairman of the Board
Arkansus Science & Technology Authorily



The Authority: ASTA assisis

A short profile technology-
based business

STA helgs enhance the sur-
vival ::J'ynung technology-
based companies through these
four programs:

The Bosiness Incubator Pro-
gram provides fedpling busi-
neskes with rental space, support
services and access 1o umiversily
ar college stall and cquipment.

The Seed Capitul Luvestment
Program tnakes loans, royalty
agreements or other imecstments
lex share in (he stariup costs of
promising ventures.

The Small Business Innova-
tion Research (SBIR) Assistance
Program holps firms apply for
federal SBIR grants.

Tenants of Genesis, the Universily of Arkansas af Fayettovilia's buslhess The Teclinology Transfer
Incubator, utlifze the universify's equipment and siaif expeitise. Shown here Frngram helps companics fmd

Iz Phyllis Dillard, a research assislant employed by the university's Biomass appmprmxe training, lechmical or
Research Center, where tfie hiotech portion of the incubator is located. business assistance.

(Phato courtesy of Mike Danat, Interactive Technology, Inc.)

ASTA funds
basic and
applied research

STA Tunds mmovative re-
search at'ﬂrkma-c{iﬂﬂgns
universities throogh ifs two
competitive basic and applicd re-
searech granis m!glm
The Basic Rnuuaﬂ:ltﬂrunﬁ
Program assists seianiisie whu are
condueling fundimentul research,
whilg the Appliﬂf Reseanrch
Grants Program warks with Ar-
kansas industry in funding re-
search proposals with commercial
potential. The projecis are judged ASTA and Timex Corporation funded cooperative applied research between
for both scientific ment #nd Timex and a research team fram the University of Arkansas af Little Rock's
ccplmmu;f@pwpnulmmﬁ. Graduate Instilute of Technology on ways to imprave a gold-coalfng process.
Hera, Timex employees Inspect some gold-coated watchbands. (Staff photo)
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Dr. James Young, chancellor of the Umversity of Arkansas at Little Rock;
iakes the scissors lo a ceremonial riblyan marking the opening of UALR's
incttbator in downtown Litle Rock. Inoubator manager Liz Abermathy and
Govetnor Clinton assist him with the ribbon, (Staff photo)

September 11, 1887

The ASTA board clected olficers
und tewred the National Cenler for
Tendealogien]l Rescarch nesr Pme
Bluft,

October 20, 1987

Micoil Corporation of Conway,
recipient of a $150,000 ASTA seed
capilal loan, colebrated its opuming:
Micoil uses faser teehnology 1o pro-
duce tiny, high-uality electrical
components,

Detober 30, 1987

Thi: Lifile Rock Technology Centen,
the business incubalor sponsorcd by
the Ulmversity of Arkansas at Little
Rock (UALR) and finunced by ASTA

and the city of Little Rock, cslebrated
its opening with ribbon culting ecre-
monics and an opon house, Cohlosts of
the: event included the Teehnoligy
Center, Ine, which owns the newly
renovated building; Pryde, Roberts &
o, which munsges the meabator for
UALTR, ASTA and the UATR Small

Business Development Cenier,

December 3-4, 1987

The ASTA bosrd of direclors met ia
i two-day planming session at Little
Rock and later, during its business
session, approved i resolulion com-
mending the Arkansas Business
Council for the Council’s efforts to
mmprove the quality of education in
Arkansas,

Highlights of
FY 1988

January 22, 1988

The ASTA boatd of dircclors
toured Arkansis Stiale University's
East Arkansas Business Incobalor
System (EABIS), one of ASTA'S
busmess imcubators, in | he Jonesboro
Indusirial Park. The incabaior opened
in March 1988,

After the tour, e board approved
rezsolutions making development of (he
Atrkansas Science & Technology Corrd-
dor-a privrily project and calling lor
implementation of a (ederal science
rescareh coordinutmgolfice, which
wonld work 1o secore pdiitional fed-
eral research and development funding
for Arkansas:

Fabrusry 28, 1988

The Arkansas Eduvcational Telew-
sion Netwark (AETN) siired o special
leaturimg Six Arkamses seientists whe
participated in a National Scioncg
Fommdation (NS1) program 0o edcon-
ape competitive research in Arkansas
-and pther target states.

ASTA rescarch-assistanl Marion
Staab, who works with an NSF shudy to
follow up on Lhe program, assisted
AETHN in prepurny Lthe documentary.
Dr. John Ahlen, ASTA president, wais
amony those AETN intervicwed,

March 4, 1988

The ASTA board authorized the in-
vestment of $125,000 in Nthography, 4
Vayettewlle incubator tenant. The
cotnpany manulactures mimblimps,
telescopic tripods and camera systems
for low-altitude photography.

May and June 1988

ASTA stall assisted severnl 6l the 11
cepnomically distressed countics
targeted by Governgr Clinton’s Riiral
Development Auliom Program in
drafling ceonomic development plans.

3



How just one

research project
builds the Arkansas economy

he vaiue of research programs lo

cconomic developmenl is com-
plex and ofien dilficull to anticolate,
Hiowever, ASTA oow has a story lo tell
thist simply and clearly makes the
point. The story staris with a spinach
rescarch projoet and ends with a cam of
spinnch, Tying them toguther are a
string of jobs — an estimated 3,200 -
and 4 lot of money — $6 million 2 year,

Beneliciarics incliude Western
Arkinsas spinach farmirs, cinngrs,
truck drivers snd grocery slore em-
ployees. Tndirectly, everyone henchits,
becanse success in the spinach imdusiry
lcads tn the growth of state tax rev-
crues.

The story begins wilh rescarchers
the University of Arkimsas Agricul-
tural Lxperiment Station at Kibler
{near Alma), who in 1970 hegan
warking on ways to breed spmuch
wonld be resistant (o discase and auvi-
ronmental stress. The rescureh
proceeded slowly — research tends o
#0 slowly — until 1986, when a new
spinach varicly showcd amazing
poteatial for ressstance lo major
spinach diseases and wot ficld condi-
Lithas.

Muanwhile, discase and wet ficlds
were rapidly devastating the Arkansis
River Valley's spmach industry. Spin-

Springs, coe of the world’s Lsryest
spinach processors, was having (o look
farther aficld to find sufficieat high-
grade spimach to supply its canning
opcration al Alma, All this was
hnppening while consumer demand for
spinuch was expandmyr.

The rescirchers approschid ASTA
und Allen Canning Co. fur holp in
funding accelernivd research on (e
new variety. They full they could do
ihree vears ol rescarch in just one
year. Allen Canuing and ASTA agreed
1o jointly fund the research, and ope
year later, the rescarchens produced
their hrsl new spimach vanety amd
chridencd it Fall green.

of the new varietics 1o the Arkansas
Vallcy spinach industry ut $6 million a
year. I, ns the rescarchers hawe
predicied, the additioual funding from

Disease and wet field conditions had destroyed
the area’s fresh spinach market and were severely

damaging its processing acreages.

Full greeny has polygenic (muli- Allen Canning Co, and ANTA has
gened) resistance (o Wimajor spmach  accelerated thor rescarch by three
diseases; 11 also survives wet fiekd years at an cstimuicd value of §6
conditions better them the previous millicas & vear, the ASTA /Allen zrants

varieties. Secd companics arc cager 10
yret ther raiion of the seed, which
promises Lo deliver fony more high-
quality spinach Lo procery store

Spinach research may be worth 3,200 jobs and $6
million a year to the Arkansas River Valley.

ach [armers watched the quality of

their fresh-markc! spinach disiate-

grate, and cven their canning variclies

became harder 1o produce in sufficent

mantitics beeause of high crop losses.
Allen Canming Co, of Siloam

shehes. Meanwhile, the rescarchers
cxpect 1o have spung and winter varic-
ties, cousins of Fall green, available
SO0,

Pete Allen, president of Allen
Crnning Co, his estimated |he value

will be worth an sdditional S18 million
redwm to the region’s coonomy,

Clompare this to the: $5.1 million
that Arkinsas faxpayors have mvested
in ASTA and its mare than 40 technol-
opy-developiment projeds sinee iis
crealion in 1983, The economic relurn
on the tuxpeyers’ mestmonl in ASTA
amd its projects is morc than 350
pereeni on just the spinach priject
alone!

Attop is piclured a can of Allen’s
premitm-grade Popeyeg, Spinach.
{Phato by Renee Jeffery)
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Spinach is big business in Alma (Crawford County),
which claims the title “Spinach Capital of the World."
Al lelt, Pete Allen of Allen Canning Co. presides over
the unveiling of a statue of Popeye,, after whom Allen
Canning Co has named ils premium-gradie spinach.
{Photo courtesy of Carrol Gopeland and the South-
west Times Record) Above, new fall varioly (right)
shows its advantages over other commercial varieties.
{Phaoto courtesy of Dr. Monroe Goode, UAF) Below,
large frucks prepare to haul away tons of nowly har-
vested spinach. (Pholo courfésy of Allen Canning Co.)

{
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How ASTA’s programs
tie into the economy

Basic
Research
Granls
Program

Applied
Research
Granis
Program

Technology
Transier
Program

Business
Incubator
Program

SBIR
Assistance
Program

Seed
Capital
Investment
Program

Arkansas colleges
and univearsities

Arkansas businesses

New jobs
and producls
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FY 1988
research awards

Basic Research Grants Awarded in FY 1988

Projecl descriptions, researchers and schools Grants
Study of bivphysical topics nsine suclesr magmelic resonance spectrascopy, James F. Hinlon, 4,500
UAF

of catfixh wilh supergrowth and special spawning characteristics, Ernest Peck, Ir. 36,870
und James W. Hiasrdin, LAMS
Devclopment of compuler graphics and animation software to illustrate molecular motion, 8950
William ¢i, Harier, UAF
Use of caciug moth to control prickly pear infestiations in North Central Arkansas pasturchinds, 13,505
CE. Carlion and TJ, Ering, UAT
Lise of serosol technology to depasil silicom conlings, Roger M. Thawk, Robert Bond and Kamesh 449,903
Gadepally, LALR
Use of luser technilogy to study the motion of nonspherienl serosol particles w fluids, Doreoll 34458
Keith Thutchins and Douse Wilsan, UALR

Total FY 1988 Basic Research Grants: $238,256

Applied Research Grants Awarded in FY 1988

Project descriptions, researchers and schools Grants
Development of instrumints 10 sllow belier control of an industrial couting process, Alois J. $11.000
Adams, Don Wold and Reagan Cole, UALR
Evaluation of a growth regolator for mitrogen munsgement of cotton, J. Scott McConmell, UAM M52
Devclopmeni of high-guality gus shot, W, Schmidi, M. Langston, IT. Shreshta and T, Landers, 35466
Jartl
Development of additional disease resistant spinach vagieties, Monroe 1. Goode and Teddy E. #om
Morclock, UAF
Study of ways Lo lessen the sovbesn’s allerpenic qualitios, A. Wesley Burks, Larry W, Williams, 3075
elen L. Butler and Stephen €. Fedorck, UAMS
Devolopment af laboratory methods for (he industrial production of nitro-organic compounds, 40,740
Neil T. Allison und Norbert 7. Pleata, VALY
Comfinued divelopment of new poultry vaceine, Craig Whithill, Johin Thoma, Nichalas Roy Gyles 0
and John K. Skeeles, LIAI

Total FY 1988 Applied Research Grants: $177,943
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Basic
Research
Grants
Program

asic research is the foel that

drives the enmine of economic
development. Consider, for cxample,
the innevalive superconducior re-
scirch being conducted by Dr., Allen
IMermann and Dr. Zhengzhi Shuny at
the Ulmiversity of Ackansas al Fayette-
ville, Their thoorctical work in (his
fronticr area of science may cventuaily
yicld the superconducimg mategial thal
goes into the supcr computers, levilat-
ing Lrains, medical-imaping cquipment,
encrgy-storage devices and pollution-
free cars of tomorrow.

Basic rescarch fike theirs often leads to
applicd research, rescarch that & di-
rected toward making things or
crcating silustions that will seove a
practical purposc. Applicd rescarch
miay prompl the creation of new
business ventures, and these business
venturcs may cveniually develop new
products and create new jobs.

ASTA invested $238,256 in six basic
research projects in FY 1988 Some of
these projects miy pay of lubulously;
some may nol. By investing Avkansas

envichment {or both Facolty and siw-
denls — another economic benefit.

Two of ASTA's basic research pro-
jects arc described = the information
accompanying the art and phum on
these two pages. Other projeets
financed by the Authority during FY
1988 were as lollows:

Study of biochemistry and biophys-
ies using noclcar magnetic resonance
speetroscopy — Dr. lames F. Hinton of
the Univeisily of Arkansas at Fayetle-
ville is using o $04,500 ASTA basic

explorers of today?

Where would we be tomorrow without the scientific

taxpayers’ moncy in these projects, the
ASTA board was voicing ils confi-
dence i both their economic poleniial
and scicalific cxecllence. Basic re-
search fonding provides cducational

research grant (o purchase state-of-
the-art equipmeni that will not only
allow rescarch into fronticr arcas of
biochcmisiry and medicne bt will
also permit Arkamsas students Lo train

Girowing bigger calfish vough gonetics: Dr. Ernost Pock, Jr. (left) and Or. James W. Hardin (nighi) of the University
of Arkansas for Medical Sciencas are using their second ASTA basic research grant 1o continue work on producing
bigger catfish through genetic engineering. They are also lrying lo produce hormones that will aflow farmers to

control the time of spawning. They work with fish ar the U.S. Department of Wildlife & Fisheries Experiment Statlon al

Stuttgart. (Staff photos)
8



for high-paying jobs i Lhese fields.

Compuicr graphics and animation
software Lo study moleculur mofion —
With the assistance of an $85,900 ASTA
basic rescarch grant, De. William G
aricr of the University of Arkansas
al Fayciteville has developed muin-
color three-dimensional computer ani-
mation techniques (o illustrate the
complex mathematics mvolved in the
rolation and vibration of molecules.
(See cover plioto.) He uscs his soft-
warg to help siudents visualize the
mathematics of mation, Besides its
obvions cduestional value, the software
ulso has possible commuercial applics-
Lnas.

Use of lusers o deline motion of
aeresol particles in floids — LUr.
Darrcll Keith [utching and Doug
Wilsom of the University of Arkansas
al Little Rock hope lo usc a laser-
bascd indrument o study the mofim
of nonspherical scrosol particies in
Muids. (Acrosols are ultramicroscopc
suspenssons of finids or solids in a gas.)
Their rescarch could have important
implications for products whach
require scrosals for industrial or home
use. 1t could also akd in the study and
wmtrol of air-borne pollutants and vi-
ruses, which wre dispersed as avrosols,

Use of serosol technology Lo deposit
{thin Hlms of sillcon on products - Dr.
Roger M. Hawk, Dr. Robert Bond and
Kamesh Gadepally of the University of
Arkansas sl Little Rock plan to stady
the use of acrosols in depositing (hin
fitms of abcon on semicondactors-and
ol her materials. This rescarch could
resull ina more cost-clfective way of
manufacturing cledromic componcais

Lite cycle of the prickly pear moth
Mty progenaés
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Using Nature's "herbicide’ on cactos: C.E. Carltorn and Dr. T.d. Kring of the
University of Arkansas at Fayetteville arc using an ASTA basic research grant
1o study the foasibiifty of using the cactus math — a natural enemy of the
prickly poar cactus — to prevent tha spread of this pesky cactus in the
pastureiands of North Central Arkansas. Australian farmers used a rolated
moih fo wipe oul Australia’s prickly pear problem. (Illustration courtesy of
artist Pair. Clark and the Arkansas Gazetie)

The Innovation Chain: How ideas move from the lab to the marketplace



Applied
Research
Grants
Program

niversily rescarchors who have

an idea with commercial polen-
tial can tap the joint resonrces of
ASTA and private industry by applying
for funding from ASTA’s Applied Re-
search Grants Program. In ihis pro-
gram, the stalc maiches private dollars
pledged for practical rescarch, cither
dallar fisr dollar or, in the case of
smaller, Arkunsas-based industrics,
twib lor one,

Arkansas benclns when the research
yields new products or processes and
new jobs and income result,

A resesrcher involved in innovative
rescarch may gain mmpeetant insight
and camn valushie profcssional recoe-
nition. This assists the invesligalor in
applying fur oiber grants, In additiom,

studdents gain [rom heir exposurc (o
new imformation snd technologics.

The econvmic potential of such re-
seurch 16 the sponsoring industey —
und the general cconomy - is rgmen-
dons, as the accompanying table
sugpesis. (Estimates of the potential
ceonomic henufil were supplicd by
ndusiry sources.)

ASTA funded $177,943 worth of
applied rescarch in FY 1988 in the
foro of seven projecis, Thase projecis
nil diseribred in the information ac-
campunying the photos are as (plows:

Supplying nitro-organic com pounds
to lhe chemical iwannfacturing indus-
try — Drs. Neil T, Allison and Norberi
1. Vicnia of the Univessity of Arkansss
at Fayetteville are working with Garm-
son Industrics, a small ncw chemical
company in El Dorade, i refining snd
testing industrial methods for produe-
lng nitro-vrganic compoinds, chomi-
cals uscd by chemical companics (o
manufacture ngricultussl chemicals
and pharmaceuticals.

(-r.l!iq divease-resistant spinach —
This project, cosponsored by Allen

mngCu of Siloam Springs, 15 one
ol ASTA’s most succcssful It is des-

cribied on pages 4 and 5.

Gireowing cotfon less expensively —
Cotlon farmers oftien hire pilols 10
spray thuir yoing crops twice with
nitrogen rather thun tuking the risk of
overferiilizing the soil during the pre-
planting perod. (verfentilization
resuolts in bash veptation but few balls.
Dr. 1. Scott McConnell of the Univer-
sily of Arkanssas st Momticello is study-
ing whether it is cost-cffective (o usc
Pix, a growih regulator, to slow growth
aller a heavy preplanting application of
nitropen Lo allow tie plants 1 frail
properly. BASF Wyandotic Corpora-
tion is cosponsoring ASTA's granl.

Developing a new pouliry vaccine —
A tcam of rescarchers at the Usiver-
sily of Arkansas al Fayetteville (UAT)
has isolated an antiviral material -
pable of killing several common — and
deadly — poultry viruses. ASTA und
the Arkansas Poultry Federation hoth
helivve the scientists’ work is so impor-
tant o the poultry industry that they
awarded the rescarchers follow-up
Erants [0 continue work on @ new
poultry vaccing. The team i led by Dr.
Craig Whitfill snd inclodes John
Thoma, Nicholas Roy Givles and John

Imgroving un industrial couling
process: Three scientists from the
medmum
Rock — Dr. Al Adams, Dr, Donald
C. Woid and Reagan Cole —
worked with Timex Corporation in
developing a probe that could be
used insido & magneltron spuller
ing chambar to monitor and
thereby conirol the watch-maker’s
gold-coating process. ASTA and
Timex each conlributed §11,000
loward the research, In (he photo
0N page 2, warkers at the
company's Little Rock plant
inspect warch bands that have
compieiod the coaling process. in
the stalf photo at right, Dr. Adarms,
left, discussos new probe with
Timex process engineer Mike

\J
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The economic potential
of ASTA’s FY 1988 applied research projects

K Skecles of the Department of Ani-
mal Scicnces.

Developing high-quality steel shot -
Dratsy Manutzcturing Company of
Ropers came to sorentisis al Lhe Tlni-
versily of Arkansas at Fayetleville with
a problem: Ome of its competitors hasd
succeeded in producing a naiformly
saifl steel shot and was threatcmng (o
take away Daisy'’s share of the rapidiy
growing market for stccl shot. (Baos
on the usc of lead shot are sweepz
the globe ax people discover the lnns.
term harards of lead to the environ-
monl.) What conld the Arkansas pun
wianulucturer do lo improve the
process used to produce steel shat, o
ensure thul il remained competitive in
this new market? Dr, William F.
Schumadt, Dr. Marold Sreshta, Dr.
‘Thomas Landers and Marcus Langston
at UAF answercd scveral of Daisy's
technical questions snd ran trials using
a differcnt reating process, Daisy is
following up on their rescarch with a
privalc company,

Research  Polentialjobs  Potentialjobs

Industrial 15-20 jobs

chemicals

Management

of cotton

New spinach T00 jobs 2.500 jobs

varieties

Now poultry $200 million
vaccine o year
Gold-coating better quality,
process lower costs
Better-guality 36 jobs $1.2 millien
steel shat a year
Tolals 765 jobs 2,500 jobs $208.7 million

Making soybeans less allergenic:
A medical team representing the
University of Arkansas for Medical
Sciences and Arkansas Children’s
Hospital is drawing funds from
ASTA and Ross Laboratories, &
leading producer of soy infant
formuila, lo identify the allergens in
soybeans that are responsible for
the development of allergic
reactions. The researchers hope
to tnodify the soybean's proteins
to make them less allergenic. This
could benefit Arkansas, since
soybeans are the siate's most
valuable agricufiural crop. Thase
conducting the study are Dr.
Wesiey Burks, Dr. Larry Williams,
Dir. Helen Butier and Dr. Stephen

practitioner Annefte Shirrell gives
a skin test to patient Lisa Crump-
ton of North Littie Auck,




SBIR
Assistance
Program

he Small Business Lunoviion Re-
search (SBIR) Assistance Pro-
gram sceks (o help Ackansas busi-
nesses capture federnl resvarch and
development funds — o lucrative boan-
cial resource often ignored by Arkan-
LS [lﬂl‘rlm]ll{:!\
During FY 1988, ASTA provided

SBIR grant information to 65 Arkan-
sas busincases. Forty-twa ol thiise
businesses respomded Lo the informa-
tiom, and three submitted SBIR
proposals.

Under the SBIR Program of the 118,
Small Business Administration (SBA),
companics with fewer than 500 cm-
ployees are cligible tor federal assis-
tance wilk roscarch that is likely to de-
velop mew products, processes or ser-
vices that meet the sponsoring federil
agencics’ noeds and are commercially
feasible. Phuse | grants ae Tor up to
$30,000; Phase 1T grants panye in size
Trem S300L008 (o $500,000,

Elevén diverse fedoral agencics
periicipale m the SEA program.

Besides providing SEIR informution
andd upplications 1o Arkansas busi-
nesses, ASTA asgists them in lmpeling
their rescireh (npics and r.ul:mllling
therr proposals. The proposals arc then
evaluated by the fedoral pencies:

Technology
Transfer
Program

hi: Teehnology Transfer Program

trizs to match the state's scicnlific

amd lechnological Yexplorers” wilh
interested husinesses so that new tech-
nokiyrivs are pul 1o work i solving
industry problems and ereating now
ecomomic pppor unilics,

This entuils estahlishing wnd main-
laining contacts with the business com-

munity and with rescarchers working,
i Arkansas’ collese, university and
lederal laboratories,

Durimg FY 1988, ASTA worked with
22 husinesses from 12 Arkansas coun-
ties. 1 also bogan work toward the es-
tablishment of sn Arkansas Technol-
ogy Development Netwark and sn Ar-
kansas Techmical Besource Dirvetory,

The network will idenlify and seek to
link the state’s 1echnicul, training and
business assistance organizations s
that they can being their joinl caportise
fo hear on problems faced by Arkan-
sas’ techuolopy-based husinesses The
diractory will be in the fiom 6f an
eleeiromic data base,

Amonp thase specilically Lurgeted for
the Authority’s (cechnoliopy transfer
eflorts are those scleatists participating
in ASTA’S Basic Research Granls
Program.

‘The Authonty s also turgeting the
National Center for Toxicolugical
Research (NCTR) near Pine Biyli,
which is pursuing rescarch with
economic potential ASTA woulid like
to become NCTR s in-stale leehnology
Irmsler agenl

Special
ASTA
Projects

hc Authority participated in
several spedial projects durmg the
fiscal year which promise an exciting
and eeompmically profitable fulure for
Arkansass. Among Lhe most promising
wers those 1o
#® Flan and unplement an Arkansas
Science and Technology Corridor de-

12

velopment that would urilize the re-
sources and econumic poleniial of the
National Center tor Toxivolorical Re-
search (NCTR) near e Blall ss well
as Arkansas collepes and universitics,
the Veterans® Adminixiralion hospilals
and existing biotech companius,

* Umeourage promising supercon-
duetivity research by the University off
Arkansas al Fayelleville;

* Assisl residents io 11 of Arkansas’
most economically disiressed rural
counlics in dratting cconomic develop-
ment plans for their countics as port of
Governor Clinton's Rural Develop-
menl Action U'rogram,

* Assist local efforts to enconrage the
building of a Gamma Ray mmd Neu-
tring Detector (GRANDL) research
laboratory in g barile mine i Hot
Spring County, wni

* Implomant o fideral seicnoe re-
stirch. coordinating office, that would
work Lo secure and conrdisare addi-
tional fodern] researich und develop-
ment funding for Arkansas.
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SBIR Assistance Technology Transfer Aural Development
Program Program Action Program

Illustrated above are those counties affected by ASTA's Small Business Innovation Research (SBIR) Assistance
Program and Technology Transfer Program and Governor Clinton's Rural Developrment Action Program
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Business
Incubator
Program

he Businiss Incubator Program

sccks (o foster the growth of new,
technology-hused business in Arkan.
sas The Authority prosently funds five
incubator facilitics, which provide
spitce, support services and reudy
access 10 the associuted college or
umiversily's stalf and cquipment.

The Authority's first incubatur,
Genesis, opened in laic 1986 at the
Universaty of Arkansas ol Fayetteville
and now has six firms cmploying 42
people, Latcr, in the spring of 1987,
Liltle Rock Technology Centor opened
its quartess in dowatown Little Rock.
Operuicd by the University of Arksn
sas ¢ Little Rock (UALR), it now has
six firms cmploying 28 people.

Also that spring, North Arkansas
Community Collepe at TTarnson
opeacd the North Arkansas Businiss
Incubator Systcm, its rural inenbator at
Sulem (Fulton County). The incubulor
hiss conducted business managemeni
scminars and serves omi clicnl com-
pany. Southern Arkansas Universily's
Business Ucnier began offcring
busincss plunning workshops in the fall
of 1987 and cxpeets 1 open ils an-
campuis [acilitics (o lonaut companics
shortly. Arkansas Sinle University af
Jonesboro opened the Easi Arkansas
Busincss lacubator System in the
Jonzshoro Indutrial Park in early 1958
andd prescolly has one icnant liom,

Incubsitor tenants show thofr wires:
Top, Jim Alexander (left) and Acle G.
Johnson hold Laser Aim, Inc.'s high-
tech weaponry producis (Phaio by
Art Meripol); computer circuit board
designed by Nthography (leff), and
Shiitake musfiroom grown by Allied
Mushroom, (Photos courfesy of Mike
Donat, Interacitive Tachnalogy, Inc.)
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Hatching new
business
in Arkansas

for production of Shiltake mushrocims.
Energy Techniques, Inc. — develops computer software for energy management.
The Citadel Research Institute — develops medical diagnostic kits

using monoclonal antibodles.
T.C.LS. — develops computer software for agricultural marketing. — Chick art courtesy
Nthography — manufactures blimp- and telescopic-camora sysiems of Michael Siorey and

for low-aitilude photography. the Arkansas Democral

. Little Rock Technology Center
— University of Arkansas at_Little Rock
HHW Data Corp. — designs and packages soltware
for undeveloped markets, including the luneral home industry.
Laser Aim, Inc. — uses laser technology to develop new producls
tor sportsmen and private industry,
Micro-Tech, Inc. - a blomedical research and development
firm that Is currently developing a bedside blood analyzer.
Energy Rated Homes, Inc. — a nonprolit organization which
produces a system for rating the energy efficiency of homes.
Veniure Resources — provides business planning services.
Water: Owr Oplions — markets water (iltration
and purification syslems,
28 jobs

15



Seed Capital
Investment
Program

ASTA's

investments

in tachmbgy—based
ASTA has invested businesses (24.3 %)
$425,000 in three technol-

ogy-based businesses. lis
investment leveraged

$1,325,000 from other : 2t in those businesses

sources, for a total Invest- :g::rnmarsauw fm! capital
ment of $1,750,000 in (75.7 %)

new, technology-based
enterprises.

Micoil, Inc. —
maker of
microelectronic
components

ANTA FY 1987 lovestment: S150,000;
Other linancing: $600,000

Micoil Corporution of Conway
employs innovative laser loch-
nology to manufacture a thin-film in-
ductor eoil for customers in the elec-
tromics industry who ulilize surface-
mounicd technology.

Micoil Corporation’s tiny inductor ~ Micoll president and technical Micail plans (o target defense
coils make a dime seoem large direcior Richard D. Duniap shows coniractors amd prwernment- and pri-
They are manufaciured with state-  an enlarged view of tiny inductor valcly owned satcllilc communications

ol-the-ar laser technology al coils, which are inscribed on o industrics,
Micoil’s Conway plant. (Photo ceramic base with gold. (Staff
courtesy ol Gary N. Speed) phato) Current employees: §




Arkansas
Technologies, Inc.
-- maker of
computer-driven
manufacturing
systems

ASTA FY 1987 investment: 150,000,
Other linancing: $300,000

rkansas Technologies, Ime (AR-

TECIT) of Clurksville designs,
manufueiures, and instills Nexible,
computcr-integrated manulacturing
systems 10 help wpgrade and modorn-
7z manulacturing processes,

ARTECITs markcting plan tavgris

the defense, clay brick, coramic tile
and major sppliance mdusirics and
local manufaceurmy compames.

Current emplovees; 32

Nthography --
maker of devices
for photography

to the “nth” degree

ASTA FY 1988 investment: $125,004;
Oiher linuncing: $225000

NhnﬂTnph}'. based in ASTA's husi
ness meubator at Fuverewlle,
manufactures blimp and telescopic
camera sysicms for low altiinde pho-
tography, This company was numed
one of "The Tnndred Holles Compa-
mics in the Li S, in 1987 by Ventare
msgmring. Target markets include pro-
fessional phitographers and photo
jonrmalisis and the delense and resl
eslule industrics,

Current cmployees: 4

17



Status
of funds

Status of Capital Improvement Funds for FY 1988

\\ Programs Basic Applied Total Business
Spending Research Research Research Incubator
categories Sae Program Program Funding Program

I R
Funds appropriated $1,800,000 § 1,000,000
Funds available $431,100 50
Funds awarded 5162350 £91,036 $253,386 $0

ASTA’s investment
accounts are
geographically
distributed among
financial institutions

throughout the state.

18

Seed Capital Investment Fund
for fiscal year ending June 30,1988

Beginning balance, money market

loterest and prineipal earned
Interest, money market accounts
Interest, C.D, aceounts
Interest, seed capitul accounts
Principal, seed capital accounts

accounlis

§8,773.51
93,773.85
23,812.93
26.457.71

Total principal and interest earned

Less FY 1988 investments

Ending balance, money market accounts

Investments receivable
Certificales of deposit

Total Seed Capital Investment Fund balance

$248,521.72

152,818,00
(275.000.00)
$126,339,72
389,799.24
1.595.000.00
$2,111,138.96




Comparative Statement
of Government Fund Revenues and Expenditures
for fiscal years ending June 30, 1987 and 1988

Comparative

financial

statements

Revenue:

Revenue appropriation
Deferments

Net revenue allocation:

Expenditures;

Payroll

Limployee benefits

Poslage, lelephone, telex
Printing, advertising

Repairs, maintenance

Uitilivies, rent

Travel, subsisience

Professional fecs

Centrex telephone services
Conference, convention fees
Insurance, bonds and taxes
Publications, office supplies, subseriptions
Soltware

EByguipment

Total operating expenditures:
Expenditures for research grants
Total expenditures:

Net revenue allocation
Less total expenditures
Unspent allocation:

FY1987

§559.558.00

(74.587.07)
$484,970.93

$203,696.27
31,747.71
9,230.57
5.436.97
1,387.87
30,758.82
17,127.19
41,653.12
8,894.45
8,332.00
525.00
7,498.56
1,938.05
11.498.73
$380,124.31

$380,124.31

$484,970.93

(380,124.31)
$104,846.62

FY1988

$791,904.00

(202.361.00)
$589,543.00

$253,615.66
34,167.68
5,586.97
4913.52
526.00
36.841.11
19.761.29
7.568.59
7.295.68
8,519.00
326,00
5.482.68
1.894.07
On0.A1
$387,458.76
162.813.00
£550,271.76

$589,543.00
(550.271.76)
$39,271.24
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Previous
research
awards

Basic Research Grants

Stanley K. Trauth, ASU, iransmission
of parasites in bait fish, $18.971.

D.A. Renfroe, UAF, study of oil viscos-
ity in new brake design, $77 816,

Larry D. Merkle, UAF, study of curo-
pium ions as 8 new lser matorial,

$47.500.

John W. King and Feng I luang
UAF, dovclopment of herbicide-
resistant bermuda grass, $30,010,

Engin Yaz, UAF, improved comirol of
robots in factory automation, $25,181

James D. Wilson, UALR, develop-
ment of microprocessor-based instru-
ments und digitized imagery lor study
of light's elfeut oo plants, $24 695,

Norbert J. Pienta, UAF, development
of ncw solvents for mamufacturing
chemical componnds, $24,615.

Zdzislaw Juckiewicz, UAY, mathe-
matical approach 10 modeling complex
sysicms, $16.267,

Arthur V. Brown, UAF, improved

management ol zooplankion resources
in Owark streams, $44,075.

Malay K. Mazumder, UALR, develop-
menl of laser mstromentation for
medical and industrisl diagnoses,
$50,003.

Paul C. Mcleod Jr., UALR, develop-
meat of pomiometer-bascd system for
screening congenilal hip discasc,
$16,221.

David L. Monts, UAF, development of
techniques for lagser munufactore of

chemicals, $14.898,

Tite Viswanathan, UALR, develop-
moni of building boards using rice
hulls and whey resims, $51,250.

FErnest Peck Jr. and James W. llurdin,
UAMS, development ol catfish with
improved growth and spawning charac-
turistics, $33,200.

Richiard Webber, UAMS, study of
origin and causes ol psicoarthritis,

$51.330.

Richard A. Komoroski, UAMS,
maymclic resonance imaging of
metsholilcs or drogs, $42,442.

Delbert Gatlin 111, UAPB, study of
mincral inlcractions in channel cutfish
nutrition, $16,242,

Roy B. VanArsdale, UAF, determina-
tion of carthyuake hazard to Enola,
Arkunsas (site of earthquuke swarms),
$16,646,

Applied Research Grants (matched by private industry)

Terry Sichenmorgen, UAF, study of
waiys to prevent rice breakage during
ditring and storage, ASTA, §34,655;
Hiceland Foods, $8.000; Abbott Lab-
oratories, $10,000, and DICKEY-john
Carp,, 316,720

Jeffrey Scott, Ruse Gergerich and
Wayne Montgomery, UAF, develop-
menl of discasc-resistant lomato plant,
ASTA, $10,500; South Arkansas Fair
& Marketing Association, $7,500, and
Bradley County Chamber of Com-
mierce, $3,000.

20

Collis R. Geren, UAF, devclopment of
large-scale methods for production of
monoclopal antibodies, ASTA,
$63,227, and Pel-Freez, Ine., $63227,

Craig Whitfill, UAF, development of
hroad-spectrum  poultry vacone,
ASTA, $10,000, and Arkansas Poultry
Federation, $10,000.

Scott Beasley, UAM, study of effcas
of acid ruin on forest coology and
products, ASTA, §31,000, snd Weyer-
hacuser Co., $31,000.

Monroe Goode and Teddy Morelock,
UAF, development of discase-resistant
fall variety of spinach, ASTA, $49,610,
and Allen Canning Ue,, 164,000 (over
three years).

Joseph S. Wrobel, UAF, development
of computerized mspection sysiom for
printed areuil boards, ASTA, $47.875,
Texas Instruments, $45000, and Bald-
win Piano & Organ Co., 55,000,
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Science
advisory
committee

Dir. E. David Straub (chairman)),
John L, McClcllan Memorial
Veterans' Hospital, Little Rack

Dr. John W. Allen, Arkansas

Sacnce & Technology Authority,
Lifide Rock.

Dr. Carl Cerniglia, National
Cenler for Taxicological Re-
search, Jefferson (ncar Pine
Blull),

br, R, D, Engelken, Department
of Engincering, Arkansas Stale
University, Joncsboro.

Dr. Tom Goodwin, Department
of Chemisiry, Hendrix College,
Coaway.

Dr, George ). llammaons, Depart-
meat of Chemistry, Philndcr
Smith Colleyge, Little Rock

Dr. Malay Mazumder, Graduoatc
Institute of Technology, Univer-
sity of Arkansas st Lillle Rock.

Dr. Ernest Peck, Universily of
Arkansas for Medical Sciences,
Liitle Rouk.

ASTA staff

During FY 1988, ASTA had 12
employees and one grant position,
They included: Dr. John W. Ahlen,
president; Tames T. Banham, view
president finance, Alice Rumph
and Dr., Joc Genltry, vice presiden)
research.

Wilham E. Parks, Ir., fscal man-

tigns manager; Charles IT. Mycrs,
SBIR program assistunce manager;
Alan A, Gumbel, technology Irans-
fer manager; Megan DeLamar,
finance manager; Marion Staab, re-
search assistant (grant position};
Cassandra A. Tavorn, administrative
secretary; Kuthorine Bensfield, oxe-
cutive sceretary, and Lyom Howell,

ager: Kay Speed Kelly, communica-  receptionist.
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ductors,

Directory

ASTA profile 2
Hightights of FY1988 3

FY1988 research awards 7

ASTA board of directors Inside front cover
Lenter 10 Governor Clinton and the Arkansas General Assembly 1

How just ane research project builds the Arkansas economy 4-5
How ASTA's programs tie into the economy 6

Basic Research Granis Frogram 8-9

Applied Research Grants Program 10-11

Smail Business Innovation Research (SBIR) Assistance Program 12-13
Technology Transfer Program  12-13

Special Projects 12-13

Buziness Incubator Frogram  14-15

Seed Capital Investment Program  16-17

Financial reporis 18-19

Pravious research awards 20

Science advisory committee, ASTA staff and acknowledgements Inside
back cover

Dr. C. Dayton Steclman, Depart-
ment of Entomology, University
of Arkansas, Fayetteville.

Dr. Gary Tucker, Department of
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