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December 31, 1986

WILLIAM H BOWEN
ARKANSAS SCIENGE .
& TECHNOLDGY ALITHORITY
BOARD CHAIRMAN

Governor Bill Clinton and

Members of the 76th General Assembly
State Capitol Building

Little Rock, Arkansas 72201

Dear Governor Clinton and Legislators:

This year the Arkansas Science & Technology Authority focused its energies on
its assigned mission of building the state’s scientific and technological resources.
Among the Authority's most noteworthy accomplishments were:

1. The loan of $150,000 in start-up capital to a Clarksville manufacturer of
computer-integrated, flexible manufacturing systems.

2. Establishment of two business incubator facilities to assist promising
technology-based enterprises through their critical start-up phases; and

3. The awarding of $745,244 for basic and applied research grants to scientists
at Arkansas colleges and universities.

In addition, the Authority sponsored “Winning the Race with Change;' a highly
successiul conference on science and technology issues facing Arkansas. The
Authority also began publication of a newsletter, The Authority Report, as another
part of its informational effort.

As a result of the Authority’s activities and your own insightful leadership, Arkansas
was chosen for two prestigious awards in 1986: The National Science Foundation
selected Arkansas to parficipate in a pilot study to determine how technology
development programs can make the United States more competitive; and the
Small Business High Technology Institute cited the state's comprahensive financing
programs for technology-based small businesses as the best among states west
of the Misslissippl.

We appreciate your support of the Authority’s work in the past year and look
forward to working with you to better serve the people of Arkansas.

Sincerely,

M#ém&.\_

William H, Bowen
Chairman of the Board

W. 0hQ.

John H. Ahlen, Ph.D,
President



TECHNOLOGY: The application of knowledge to

SCIENCE: Systematic knowledge derived from
observation, study and experimentation.

THE ARKANSAS SCIENCE

& TECHNOLOGY AUTHORITY: A PROFILE

The General Assembly
created the Arkansas
Science & Technology
Authority through Act 859
of 1983 and assigned it
the mission of developing
the state’s scientific and
economic resources. The
Authority's ability to ac-
complish this mission was
enhanced by Act 409 of
1985, which esiablished
its four funded programs:

BASIC RESEARCH —
This program of grants
to researchers at the state's
colleges and universities
seeks to build the state’s
scientific infrastructure,
the backbone of future
economic development,
and improve the ability of
Arkansas research scientists
to compete for awards al
the national level.

APPLIED RESEARCH
PARTNERSHIPS-WITH-
INDUSTRY — This program
seeks to pair bright, capable
researchers at our colleges
and universities with indus-
trial cosponsors in research
projects demonstrating
clear economic potential.

BUSINESS INCUBATOR
— This program seeks to
stimulate the development
of new technology-based
businesses and transfer of
technology from universities
lo the private sector by the
establishment of “incubator”
facilities in cooperation
with the state’s colleges
and universities.

SEED CAPITAL
INVESTMENT FUND —
This program stimulates
the creation of new
technology-based enter-
prises by providing up to
25 percent of the start-up
capital required by such
firms. Such invesiments are
funded from a $1.8 million
revolving fund established
by the 1985 General As-
sembly. The fund is expecled
to be sell-perpetuating.

The Authority also
administers the Research
and Development Tax Credit
authorized by Act 759 of
1985 and has taken the lead
in establishing a network
of individuals involved
in technology transfer
Initiatives.

The Authority is govarrtad |
by an 11-member board of
directors appointed by the
Governor; it is managed
by a nine-member staff
headed by a president who
is selecled by the board
and serves at the pleasure
of the Governor. Its programs
are administered by three
vice presidents: the vice
president for research
directs the two research
programs, the vice president
for information directs the
Business Incubator Pragmm‘.
and the vice president for
finance directs the Seed

Capital Investment Program.



{Left) De. Delbert lrn Hi ot UAE checks calfish aquarium syatem al Agricullural Experiment Stalton (Photo couriesy

of PIl Cushman/Pine Biuli Commercial). (Top center) UAF graduats studeni Kevin Clark peers through microscope

in University’s Biomass Ressarch Cenler. Blolech firms leasing space in the center's business incubator facilly have
access to the center’s Inbovalorips and the facully’s expert advice {Pholo courtesy of Chris Boesa/UAF News Service),
(Top right) Authority President Dr. John W Ahlen (head of iable) lisfens to discussion during a weekly stafl meeting in
ffie Authorily's new conlarence room. (Baftom right) Board Chairman Bill Bowen presents the Authority's lirsl check for
Geonesis. the business incubator al the Universily of Atkansas al Fayetteville, fo Chancelior Dan Fesrilos,

HIGHLIGHTS OF 1986
JANUARY 7 SEPTEMBER 30
Governor Clinton The National Science
innounced the Arkansas Foundation, Conference
Science & Technology Board of New York
\uthority’s four programs and National Governors'
vere open for business. Association announced that
APRIL 17 Arkansas was one of four
The Authority’s board of states chosen lo participate
lirectors approved funding in their joint study of ways
if seven basic research to make the United States
woposals and iwo business more competilive.
acubator proposals. OCTOBER3
IUNE 19 Genesis, the state's first
The board approved business incubator, opened
Janding of six basic research  at the University of Arkansas
woposals. at Fayetteville, and the
WGUST 21 board approved its first
The board approved seed capital loan.
inding for five basic and OCTOBER 21
ree applied research President Reagan signed
foposals. into law the Federal Tech-
nology Transfer Act of 1986,
for which the Authority had
actlively lobbied.

NOVEMBER 1
The Authority moved into
Suite 450 of the Technology
Center (formerly the Conti-
nental Building) at 100 Main
Street, Little Rock.
NOVEMBER 12
The Small Business High
Technology Institute named
Arkansas the outstanding
western state for finan-
cial programs assisting
technology-based small
business firms.
NOVEMBER 20
The Authority distributed
the first issue of The Authority
Report, its newsletler on
science and technology
issues.
DECEMBER8-9
The Authority cosponsored
“Winning the Race with
Change; a conference
on science and technology
issues affecting economic
development.



research grants, lied
research partnemﬁﬁ:s with
industry, business incubators
and seed capital invest-

searcher studying ways
to commercially produce
large quantities of mono-

| Corporation and Abbott
'lN THE AHKANSAS ECONOMY grg out ;vbhi“laiaélsniﬁ riga
n ur
1n 1986 the Arkansas selected for both scientific and storage. Whm&ggrairr?mg
Sﬂi&nne & Tachnala?y merit and economic de- rice commands higher prices
Authority invested aimost velopment potential. In than "brokens)' weﬂdm«g
§13 mﬂl onin heipmg many cases, the Autharity's higher profits for the rice
new technology-based awards increased the re- industry. A Riceland repre- l
bu_glnm and almost searchers ability to obtain sentative told the Authority
$750,000 in scientific and federal research dollars. that the ability to produce
lechnological research. “Partners” from private more higher-quality rice
The 1 5 General industry matched the could help save agricultural
gave the Authority Authority's two applied jobs.
iour"tﬂ to use in building  research grants. The 18 basic research
new Arkansas-based tech- For example, Pel-Freez, Pm}ec:ts the Authority
nology and transferring it Inc, a Rogers biotech firm, nded in 1986 will also
to the marketplace: Basic matched the Authority’s stimulate the Arkansas
grant to a university re- economy. Far example,

one grant is funding a Little
Rock researcher's exper-
iments in producing con-

ments. These programs clonal antibodies—important  struction materials from rice
are a year old. Here is what Eﬂmms used in diagnostic hulls and cheese whey, both
the Authorily accomplished sts and therapeutic waste products.
with them in 1986:; products. The success Other projecis have the
BASIC RESEARCH of lhe study could mean Fotentlal to increase produc-
GRANTS AND APPLIED the beginning of a new ity in the fishing, timber
RESEARCH PARTNERSHIPS  biotech industry in Arkansas,  and turf industries. Four
WITH INDUSTRY — The The'other applied project, could lead to new medical
Authority awarded funds sponsored by Riceland products or methodologies.
to 20 research projects Foods, DICKEY-john One could lead to a safer

19886 BASEC HESEAFICH GHAHTS 1986 AFF‘LIED HESEARCH PART NEHSHIPS

Milions of Dollars
%

Thousands of Dollars

Industry
Malch

Aulhl;lri[y
Grants

Baale Rosearch Dovelops Job Potential,
Gonayales Federnl Doilars
Thix 18 Baslc Ressarch Grants sholld devalop
[ob potential in 8l eectors of the Arkansas
.-.r:ul.lr:n:ri.ur._: Egriculture

Applisd Raaanrch Parfnerships Help Ries,
Biotech Industrips

Thi Authority palred state dollars wilh privaie
lunds far two a8pplied reseamh projecis. One
could dramalically mereass rice indusiny profits
by determining ways lo pressrve rice giiality
during drying and starage; the other could crgale
a4 profitable new blolech industry by idamliving
the & 258 (o use in manuiaciuring lnrge
aunniilies of monogionsl antibodias, impartant
blomaeadicgal produats
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BUSRIESS INCUBATOR
PROGRAM — In 1986 the
Authority awarded $1.1 million
‘to the University of Arkansas
at Fayetteville and Arkansas
-'-Slafa University at Jones-
boro for the establishment
‘of two business "incubators”
Incubators lease space to
young technology-based
businesses and provide
technical and managerial
advice to the fledgling firms.
The Fayetteville incubator
opened In Octaber and
has several tenants; ASU
will break ground for its
incubator in January 1987.
SEED CAPITAL
PROGRAM — The Authority
provided start-up capital
to a new Clarksville firm,
Arkansas Technologies,
Inc. (ARTECH), which
designs, manufacltures
and installs flexible,
compuler-integrated-
manufacturing systems.
ARTECH used the
Authority's $150,000
loan to leverage funds
from other sources, in-
cluding its local bank—
financing that may not have
been available Wlﬁ'lﬁut the
Authority's wtltl
to share part of the risk_
k’Inl BF ion to ihesei s
rmal programs in
the AuthEr? ‘assisted U.S.
Sen. Dale Bumper's office
in obtaining passage of the
Federal Technology Transfer
N::t af 19886, This law en-
courages federal labora-
tﬂrias ike the National
Center for Toxicological
Research near Pine Bluff
to enter into cooperative
research agreements with
private industry and license
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Laaer lrﬂrumenlaﬁm for Medkm!
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Making Rice Hul Buﬂding des Agriculture, -
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UAF anginessrig sludents set up computer-aulomaled assembly iine in o
robatics fab i the University’s Engimesning South Auilding: Technology-bazad
tirins leasing space in Genests, the University's business incubaio, have
aceass fothe mobotics fzb.and the Eculty's engineeling expariise. (Phoio
ohurfesy of C Boese/UAF News Service)

INCUBATORS —*JOB HATCHERIES'
FOR TECHNOLOGY-BABED BUSINESSES

The Iwo busingss Incubalors Tunded in

ale, ey
o 18 lledaling firme and
Z new jope

‘government discov

Or. Ernest J. Pack Jr. (left) and Dr. James W Hardin of
Ihe Uriversity of Arkansas for Medical Sgiences have
§ basic ressarch grant from the Authority fo study
the molecular biofogy of the channel caffish. (Phato
courtesy.of £ Waters/UAMS)

eties and
innovations for mmman%ﬁ
use,

The Authority cospon-
sored a conference on
science and technology
development issues in
December. This resulted
in several matchings of
researchers and technology-
based firms with potential
markets and sources of
funds.

The Authority received
confirmation that its pro-
arams were on track in
November. First, the Small
Business High Technology
Institute honored the state
for having the best develop-
ment finance programs west
of the Mississippi River for
assisting technology-based
small businesses. The
Institute also praised




Arkansas' overall strategy In addition, the Southem

or technology-based Growih Policies Board cited
evelopment, rating it the Authority's program of

second only to Golorado applied partnerships with

among western states. industry as an effective way

1986 SEED CAPITAL INVESTMENT

)
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Thoussnds of Dollars
e 5
8858 8 3

Total
Financing

Dibver
Finanging

Buthority
Loan
Authority's Seed Capital Laveragas Othar Dollars
The Autharity's $150,000 Seed Capitsl Investmant anabled
gnew, lechnology-based business to obtain $500,000 In
ofhey inancing. A% a msull, tha state hes 8 new com puter-
Integrétad- manufacturing Hem that een/ improve the eom:
petitiveness ol other Arkansas lirms while crealing new |obs
far Arkansans. Arkansas Technologies, Inc., of Clarksville
expects to amploy 22 by the end of its first yesr and 45 by
the end of s secand
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BASIC RESEARCH: The fundamental or essential
theoretical study of some field knowledge to establish
facts or principles.
APPLIED RESEARCH: A study of some field of
knowledge that is directed toward making things or
creating situations which will serve a practical purpose.

BASIC RESEARCH
GRANTS/APPLIED RESEARCH
PARTNERSHIPS WITH INDUSTRY
In 1986 the Arkansas project, and its sponsoring
Science & Technology college or university pays
Authority awarded $720,244 the remainder)
to Arkansas researchers out The board funded two of
of more than $7 million in the seven applied research

requests. Additional awards
are possible in early 1987.

Competition for 1986
basic research grants is
closed, but individuals had
until January 15, 1987, to
apply for Applied Research
Partnerships-With-Industry
Grants.

Researchers from 12
colleges and universities
submitted 138 basic and
nine applied research

proposals,

World-class scientists
reviewed these proposals
and scored them for sci-
entific merit; then the
Authority’s Science Advisory
Committee, comprised oi
10 Arkansas scientists who
have served on national
review boards, determined
minimum cutoff scores.
The board's Research
Commitiee evaluated the
economic development
potential of the 54 best
basic research proposals,
and the board funded 18.
(The Authority pays up to
60 per cent of the costs
of each basic research

projects judged meritorious.
In the applied research
program, industry or busi-
Ness cosponsors provide
al least 50 per cenl of each
project’s costs, and the
Authority provides the
remainder. Cosponsors
are eligible for state income
tax credits for their contri-
butions. All applied research
projects directly benefit the
industry sponsor by saving
or creating jobs.

R&D TAX CREDIT
PROGRAM

The General
established the Research
and Development Tax Credit
in 1985 to stimulate tech-
nology transfer through
universily/industry cooper-
ation on applied research
projects. The credits, granted
to industries participating
in the Arkansas Science
& Technology Authority’s
appiied research partnerships,
also serve o encourage
private contributions ol
money and equipment
to college and university
reseanrch programs.
Participants in the program
are granted income lax crediis
worth 33 per cent of the value
of their contribution for an
amoun! up to 50 per cent
of their net tax lability.

DOr: Richard A Komoroski [seated) of UAMS views display screen image of
patienl’s brain in Ihe UAMS Magnelic Resonance Imaging lacility Komoroski
has 3 basic research grant Irom the Aulharity fo study (he magnelic resonanco
smaging of mefabolites (Phofo courtesy of Dr. Waiers/UAMS)




RESEARCHER
Stanley £ Trauth
DA Renfros

Larry D. Merkle

John W King and
Feng H. Huang

Engin Yaz
David L Monts

Roy B. VanArsdale

Arthur V. Brown
Malay K. Mazumder
Paul C. McLeod Jr

James D. Wilsan

Tilo Viswanathan

Emes! Peck Jr and
James W Hardin
Richard Webber
Fichard A. Komoroshi
Delbert Gatfin IH

1986 BASIC RESEARCH AWARDS

PROJECT

Transmission ol parasites in the Golden Shiner bait fish.
Studies of oil viscosity betwaen Iriction plales in a newly
patented brake design.

Investigation of the use of europlum (Eu) lons as a new
laser material.

Seleclion of herbicide-resistant barmuda grass through
cell culture.

Moving harizon control and its application to robotics.

Heavy bridging atoms as energy-flow blockers in the laser
manufaciure of chemicals

New solvents tor manufacturing chemical compounds.
Numerical solution of neutral tunctional differentia!
equaiions and Vollera integral equations.

Potential earthquake harard to Enola, Arkansas (site of
earthguake SWarms)

Zopopiankton resources in Ozark headwaler streams.
Laser doppler instrumentation in bioprocess engineering.

Goniomeler-based system lor screening congenital
hip diseasea.

Cevelopment of microprocessor-based instrurnentation
and digitized imagery for investigation ol the varying
light environment of the farest floor.

Rice hull reinforced building boards using resins derived
from whey
Growth factors in the channel catfish.

Tissue origin of synovial flud lubricin in knes-joint injuries.
Magnetic resonance imaging ol metaboiites.
Mineral interactions in channel catfish nuiriion.

TOTAL BASIC RESEARCH AWARDS:

§ 18971
778186

47,500
30,010

25181
14,898

24615
16267

16,646
44075
16221

24,695

1986 APPLIED RESEARCH PARTNERSHIPS-WITH-INDUSTRY AWARDS

INST.

UAF  Taeny Siebenmorngen

UAF

Note: The Authority also awarded a $25,000 grant to George E Marsh of the Universily of Arkansas al

Collis A. Geren

PROJECT
Ricetand Foods, Study causes of rice breakage during
Abbott Laboratones, drying and slorage.
DICKEY-john Corp.
Pel-Freez Inc Large-scale methods for producing
monocional antibodies.
TOTAL APPLIED RESEARCH AWARDS:

Fayettoville, bul the indusirial sponsor withdrew sponaorship and the project was

AWARD
§34.655

&
R

ASU Arkansas State University UALR University of Arkansas at Liltle Rock
UAF University of Arkansas al Fayetteville UAMS  Univarsity of Arkansas lor Madical
UA/GIT  University of Arkansas Graduale Sclences

Institute of Technology uUAPB University of Arkansas at Pine Bluft
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THE ARKANSAS TECHNOLOGY NETWORK

The Arkansas Science & Technology Authority has worked to organize a network
for the transfer of technology from the research lab to commercial settings. The
map above lllustrates some of the potential players in such a network.
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USINESS INCUBATOR PROGRAM  Business ncubator System

‘On April 17, 1988, colleges and universities, The _F}rﬁt component of
kansas Science provide management and Genesis opened October3
ded almost $1.1 million  rental space and central- ment Station, a former manu-
bilshiment of Arkansas’ technology-based the universily's Center for

first two business incubators.  businesses, Robotics and Automation;
~ Additional awards are The Authority awarded the second will open shortly
expected in 1987, $550,000 to the University in the university's Biomass
The business incubator of Arkansas at Fayetteville Research Center and will
‘program is part of the 1985 for the establishment of specialize in assisting bio-
egislation to stimulate the Genesis, the Fayetteville technology firms. EABIS

‘development of technology- incubator, and $522,602 1o will open in 1987 in a new
based business in the state. Arkansas State University at building under construction
‘Business incubators, in Jonesboro for the establist- in the Jonesboro Industrial
cooperation with state ment of the East Arkansas Park.

The Autharity's stalf and board members were among (he visitars to the Universily of Arfansas al Fayellsville’s robotics
laboratories during opening catemaonies for Gennsis, the University's new bmﬁm:s incubaior cemenm =

11 h



The Arkansas Science
& Technology Authority on
November 13 finalized its
first seed capital loan of
$150,000 to Arkansas Tech-
nologies, Inc., of Clarksville,
a computer-integrated-
manufacturing business.

ARTECH, as the firm
is known, contracts with
manufacturing firms to
design and bulld computer-
driven manufacturing de-
vices to make them more
competitive. It expects to
employ 22 people by the
end of its first year and have
first-year sales of aimost
$1 million.

The Authority is currently
reviewing the applications of
two other technology-based
firms for possible funding.
Action on the two requests
could come In early 1987.

Altogether, 26 firms filed
pre-application information
with the Authority during
1986, and more than 100
others inquired about the
Seed Capital Investment
Program.

The legislative mancate of
the seed capital program is
to provide initial financing to
Arkansas-based enterprises
wilh technically or scien-
tifically innovative products
when traditional bank finan-
cing is not available—as
is often the case in start-up
ventures.

The Authority must,
however, find that there

12

SEED CAPITAL INVESTMENT PROGRAM

is & “reasonable” chance
that the business will suc-
ceed and that its investment
will be repaid. The firm must
demonstrate potential to

create new jobs in Arkansas,

The Authority seeks at
least a 3:1 match of all its
investments in technology-
based firms under this
program.

Uniike the Authority's
other programs, the 8
Capltaj Inuestment'.

ment Fund” that will be-
come self-perpetuating
as technology-based busi-
nesses repay the Authority's
investments.

ARTEEH smployas operates computerized miliing machine lo make special
parts for computérintegrated-manufacturing syslems



E & TECHNOLOGY AUTHORITY

28 slnlusoﬂ:apﬂal Improvement Funds
Huaaamh Grants and Business Incubator Programs
Updated through December 31, 1986

Research Grants Business Incubators
| Programs Program
- 1986- i $1,800.000 $1,900,000
ik (745.242) 1221,403)
Unreleased Appropriations $1054,756 $ 678597
Grants Awarded $ 745244 $1,072,502
Grants Paid* (669,902) (500,000)
Grant Funds Held in Reserve $ 75342 $ 572502

*While released in 1986, these funds were not to be delivered to the colleges and

universities until January 1987,
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ARTECH presmem Jerry stnr.'tes shaws frw bm.ns ofa curnpu.!er-dﬂmn strapping machine to James T Benham,
the Authority's vice president for finance. ARTECH, a lirm which designs, manufactures and installs llexible. computer:
{ntegrated-manulacturing systems, opaned in Clarksvillé in 1986 with the help ol a loan from the Authority



ARKANSAS SCIENCE & TECHNOLOGY AUTHORITY

Comparative Statement of
Government Fund Revenues and Expenditures
For the Fiscal Years Ended June 30, 1885 and 1986
1986 1885

REVENUE:

Revenua Appropriation $533451.00 $254 867,56
Deferments” {1569,926.06) y [6,1 E‘Q}Q}
Net Revenue Allocation £373,52484 $248,680.56
EXPENDITURES:

Personal Services - Payroll $£203,789.00 $ B262384
Employee Benefits - Maiching 40668.15 18606.00
Communication— Poslage 512870 68837
Printing, Advertising 4.742867 705750
Repairing, Servicing 77558 219267
Utilities, Rent 22.139.98 9,805.53
Travel, Subsistence 2172131 18,696.87
Professional Fees 2683864 5068238
Centrex Services 834373 855213
Conference, Convention Fees 271000 279596
Insurance, Bonds & Taxes 392.00 12558
Publications, Office Supplies 6,369.67 7,943.06
[Data Processing Soltware 224979 846.96
Travel Fund 500.00 0.00
Capital Oullay — Equipment 21 ﬁﬂ@ 215326
Less Total Expendilures: _(368,060.20) (212770.11)
UNSPENT ALLOCATION: $ 5,454.?5 $ 3591 0.4_5
Revenue Appropriation: $533451.00 $254,867.56
Less Total Expenditures: _(368,060.20) (212,770.11)
UNSPENT APPROPRIATION: i 165,300.80 $ 4209745

*Budgel reductions accounted for $83,426.00 of the deferments, or unaliocated

funds, for Fiscal Year 1886.



ARKANSAS SCIENCE & TECHNOLOGY AUTHORITY

Statement of Fund Balance
Seed Capital Investment Fund
For the Fiscal Year Ended June 30, 1986

‘Appropriation to Fund $1,800,000.00
Investments: _

Money Market Accounts $ 205000

Certificates of Deposit 1,595,000

Interest Earned 69,299.17
Ending Fund Balance $1,869,299.17

Note: This revolving fund was established with a one-time appropriation of $1.8
million, which was allocated to the Authority in two instaliments during the fiscal year,
All interest payments and repayments of principal are deposited into money market
accounts,

After the end of the fiscal year, the Authority made a $150,000 loan from this fund.
The balance of the fund on December 31, 1986, was $1,779,545.79.
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UAF graduate student Kevin Clark prepares a solution in the Universily's BioMass Research Center. New biotech firms
leasing space in the University's incabator may use the Center's laboratories and consull its faculty. (Fhoto by Chiis Boase,
UAF News Service)
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Technology, University of Arkansas, Little Roelc

Dr. Ernest Peck Jr, Department of Biochemistry,
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