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1. ABOUT THIS GUIDE

-beci
The Objective of thîs Guide is to provide Canadians with a resource guide for biotechnology
research and commercial activity in the Upper Midwest and Mountain states of the United States.

BIgflçhnoig.gy~ Resource Gide~
The Guide will direct you to the ai organizations engaged in biotechnology research in North
Central U.S. The sectors covered include Non-profit organizations - Universities, Clinical Research
Hospitals, Federal Laboratories, and Research Institutes; Industries - Pharmaceutical, Diagnostic,.
Veterinary, Seed, Microbials, Equipment and Specialty Chemicals; and Business Development
Organizations.

North Central United States
The Guide addresses biotechnology research and commercial actlvity in the. post region of the
Minneapolis-based Canadian Consulats General - the. Upper Midwest and Mountain states, market.
The region includes the following states: Colorado, Iowa, Minnesota, Montana, Nebraska, North
Dakota, South Dakota, and Wyoming. For this Guide the region is denoted North Central United
States.

The next section of the Guide provide a brief overview of biotechnology and the industries which
utilize this technology. The other sections direct you to the. organizations in the North Central U.S.
that are engaged in biotechnology research and commercial activities. The regulatory environment
in the United States la reviewed. with special emphasis given to the North Central U.S.

The specific resource organizations and resource materials mentioned throughout the Guide are
cataloged in the appendices of the. Guide for your convenience. You are encouraged to contact
tiiese organizations to receive more detailed information.





Il. BIOTECHNOLOGY OVERVIEW

INROUC ION
Tho term, biotecbnology, W85 colnod in 1917 by a Hurigarian engineer, Kari Ercky, to

doscribe the largo-scale production of pigs using sugar boots as the plg's food source. According
t0 this ongineer, blotochnology was " ail linos of work by which producta are produced from rmw
materials with the aid of living thlngs." Undor this dfinition, biotochnology bas exlsted since
mankind bogmn domesticating microorganisms, plants and animais.

Microorganlsms. As far bmck as olght thou~sand yomis mgo, our ancostors know that certain
foods and drinks changod during storago, sometimos in tasty ways. Fruit juice would
bocomo alcohollc to produco wlno; clough wouid ris. and produce ploasing aromas and tasty
broad when bakod; and niilk would sour and curdie to produce cheeso. Le"-

Plants. Stoneago farmers bogan by planting seeds of wild plants. Lator tboy selected tho
most productive of their domosticatod plants to provide tho noxt year's seod stock. Over
tbousards of yomis, Ibis procoas gave ns to most of today's cropa.

Animais. Man's symbiotic rolationsbips with animais date to the beginning of rocorded
history as well. Virtually ovory society deponded to soma degroe on food-producing
animais, beasta of burdon and pets. Today, we stili rely on animais for much of oui food,
fiber and companonship.

Ini the early 1 960's, biotechnology was dfined as tho atudy of tho industria1 production of
goods and sorvices 1w proçosses using n#croorganisms. Throughout the 1960Q's and eoriy 1 970's,
biotechnologlsts wore prlmarily concoin wltb maximizing tbe production cf industil quantities of
chemicais fiom microrgni . Blotochnology research et Ibis turne deeddon expertise in
miciobiology, blochemistry, and chemicai engineering.

inism.



MODERNBITHNOLOGY
Modem biotechnology was initiated with the development of recombinant DNA technology

fie., genetic engineering> and monoclonal antibody technology.

GENETIC ENGINEERING. Gonetic engineering became possible as biologists deepened their



protein (e.g. insulin, factor Vil, or erthryopoietîn), sequencing the'proteon, synthesîzing ONA probes
based on the proteina amino acid sequence, and asolating the target gene from human DNA
libraries. This laborious process la limited to genes whose protein products are known. For many
cimnicat abnormalities, the molecular basis i8 unknown or the protein is flot present in suff icient
quantities to be punified. The genes for many of these diseases have been cloned via positional
cloning, in which the DNA of patients with known clinicat abnormalities are compared to normais.
Areas in which differences in the chromosomai maps occur are then sequenced to iclentify the
normal and abnormal genes. The success of positional cloning stems from the international effort to
map the human genome. Over 3500 genes have been located to speciflo human chromosomes.

The largest commercial activity of the biotechnology industry is medical products, with
approximately 70% of the biotech companies in this sector. In 1995, over $10 billion dollars of
medical biotechnology products were sold worldwide. There are four primary areas in medicine in
which biotechnology is belng employed: biotherapeutics, vaccines, gene therapy, and diagnostics.
A brief review of these market sectors follows.

Biotherapsuttos. Prior to the development of recombinant DNA technology, most
human protein pharmaceuticals (biotherapeutics> were available in Iimited quantities,
they were costly to produce, and often their biological mode of action was flot well
characterized. Recombinant DNA technology made it possible to produce human
biotherapeutics is sufficient quantities for both safety and efficacy testing, and
eventual human use. Today, human genes for over 300 different proteins that are
potential biotherapeutic agents have been cloned. The U.S. Food and Drug
Administration has approved several biotherapeutics, including erythropoietin, Factor
Vil, Factor IX, granuloctye colony stimulating factor, human growth hormone,
interferons, insulin, and tissue plasminogen activator. Biotherapeutic medicines are
beina used to treat anemia, cystic fibrosis, growth deficency, hemophilia, leukemia,



iantigenic proteins also
jantities of the protein.



Biotech diagnostics have a wide rangs of uses. There are over 320 biotech
diagnostic companies worldwide competing for this growing market with $15
billion dollars in worldwide sales in 1995. Over 650 immunodiagnostic and ONA
diagnostic products have been approved for clinical use, and an even greater
number sold for research purposes (Ernst and Young, 1995).

AGRICULTURAL. Agricultural biotechnology represents a broad collection of technologies
and industries.which share a common goal of productively producing safe and healthy food.
Veterinary pharmaceutical and biologics companies are utilizing biotechnology to develop new drugs
and vaccines. Seed companles are uslng the technology to insert insect resistance and herbicide
resistance genes from microorganisms into traditional crops, such as corn, soybeans, potatoes,
sugar beets and canola, Agriculture bioprocessing companies are using "engineered enzymes" to
improve the production of specialty éhemicals, such as sugars, elcohols, organic acids and amino
acids, from, grains. Food and feed companies are using biotech diagnostics to monitor product
safety and quality.

Biotechnology allows agricultural researchers to identify the molecular basis of
.performance", thereby opening the door to developing new treatments and technologies. Virtually

every plant and animal grown commercially for food or other application is a product of breeding.
Traditional breeding is time consuming and inefficlent and subject to limitations. Biotechnology
allows animal and plant breeders to identify performance genes that are critical to overaîl health and
productivity. Using rapid genetic identity technologies, these breeders can select the parent stocks
which contain the complets set of performance genes, thus eliminating years from development.
The following sections briefly review the research and market sectors of agricultural biotechnology.
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traditional organic processes, such as apecificity, expense, and safety <enzymes are
biodegradable>.

ENVIRONMENT. For decades, municipalities have used biological methods ta treat their
saomed industry has used secondary aerobic treatment ta re M eo

~s.Today, biotechnology expands the range of treatment choices. Teams of
mricrobiologists, chemicaI engineers and environmental engineers are working ta eliminate pollutants
from waste waters, aquifers, soils, industrial effluents and air. These scientists are gaining a
fundamental understanding of the mechanisms of aliphatic and aromatic hydrocarbon degradation
by living systems. New metabolic pathways are being designed via genetic engineering. Engineers
are developin su' sr-d <within
the factory>. These bioreactors ar 70the lo lo
for the use of engineered microorganisms in a controlled environm -ent. T his technology is termed
bioremediation.
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MI. RESEARCH RESOURCES

~IVBQ2UCTIO
The biotechnology industry started in the universities, where basic research on the

technology was captured commercially by patenting research and by iicensing these patents to
industry. In the eariy days (1976), only the Big Thrse of university technology transfer - Stanford,
University of Califomnia, and Massachusetts Institute of Technology - consistentiy and aggressively
sought out ufliversity inventions. The explosion of biotechnology companies, 3 in 1976 to 1330 in
1995, has been parallieed by the rise in U.S. patents granted to universities during this same Urne
period; 230 in 1976 to 1800 in 1992 <Terry, 1993) Today, more than 90 percent of the
universities are being awarded patents on a annual basis. The rich treasure of potential patents,
research coilaborators, research facilities, and technicaiiy trained personnel availabie at universities
creates the environment for the development and growth of biotechnoiogy companies. Proximity to
the founding researchers' academic institution is the key factor in biotechnology company location.
The North Central region of the United States is home to world-renown universities, hospitals and
federal laboratories, from which are produced Ieading-edge biotechnology research in medicine and
agriculture.

The following section reviews the biotechnology research activities in this region. For
further information about a research centers and technoiogy transfer opportunities, refer to
Appendices A - D.
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which supports basic and applies research aimed at developing commercial
applications for ribonucleic acids. Thse Colorado RNA Conter is funded by the
Colorado Advanced Technology Institute which is Iocated in Fort Collins.



research in somatic coul gene therapy. wÎth 8pecial emphasis on therapies for
primary and metastatic brain tumors.

Minnesota. The world renown Meyo C/mjic in Rochester bas more than 1200
doctors and researchers. At Mayo, patient-oriented clinical research and research in
the basic sciences are tightly woven into the very fabric of the institution. Basic
research is conducted in collaboration with clinical research at the four basic science
departments: Physiology and Biophysica; Biochemistry and Molecular Biology;
Pharmacology; and Immunology. Clinical research activities at the Mayo Clinic
cover a broad range: allergy, cardiovascular disease, endocrinology, gastrointestinal
disease, lipid disorders, oncology, pediatrics, pharmacology, renal disoase, and
surgery.

The University of Minnesota Academic Hea/th Center is one of the nation's premier
health science centers wlth Sohools of Medicine, Dentistry, Nursing, and Public
Hoalth; Colleges of Pharmacy and Voterinary Medicino; and the University Hospital
and Clinics. UMACH offers professional and graduate degrees to medical students
at campuses in Minneapolis and Duluth. The Minneapolis campus is home to the
University Hospital and Clinics, Variety Club's Childron Hospital, Masonic Cancer
Center, Children's Rehabilitation Conter, Biomedical Engineering Center, and the
Institute of Human Genetics. UMAI-C la recognized as a world leader in organ

campus is ranked second in the

in collaborative one or more
isota. These institutions include
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The Uni versity of N~ebaska Medical Center la an education, research and public
srvic caei health center with nine acaderflk and clinical researchi aff iliates.
These units are: the Colleges of Medicine, Dentistry, Pharmacy and Nursing; the
School of Allied *ealth Professions; Univeruity Hospital and associated services;

Eppley Cac enter; Meyer Rehabitoatiorn Institute; and the. Office of (Graduate
Studies~~~~ ~~~~ an eerheitchooyrsac t UNMC is supported by the

Nebasa Rserch Inititi~ve NI M invstgitors haOve major programs in
trasplnttio, cncr, eneic, virlofAIS diab.tes, drup delivery systems,

and mmunlogy TheEppley Cace esearch~ Center is one of the NCI dsgae
research centers. Rsacher. at the Centpr for Human Genet%cs are collaborating in
b>asic and clinical studies wil invesiators in the fields of cancer, trnpantation,

cardiovasculaM.S andae and~. nerocincs

lNorth otendrUSut akoa Eac sat hasrs af xceltenc ofMdcn ndc dI

education~~ ~ ~~ anlulcsrie ihseiats tmh ais o rgenlaryc an ruralue
wlthine ec attion Thet schon sip ompmnie widu th fkdl M. n d toD. in

biceitymcoilgnyn oeulrbooy



Table 2. Agricultural Blotechnology Research Organizations In
North Central U.S.

Institution Location
Colorado State University

College of Agriculture
College of Veterinary Medicine

lowa State University
Office of Biotechnology

Montana State University
College of Agriculture

North Dakota State University
Biotechnology Institute

South Dakota State University
College of Agriculture

University of Colorado
The Biotechnology Center

University of Minnesota
Collage of Agriculture
Collage of Veterinary Medicine

Universitv of Nebraska

Univi

United

Fort Collins, Colorado

Amas, Iowa

Bozeman, Montana

Fargo, North Dakota

Billings, South Dakota

Colorado Springs

St. Paul, Minnesota

Lincoln Nebraska

Laramie, Wyoming

Ames, Iowa

ctive of
, public
,esearch:
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Minesoa.At the. Unrsit of' Minst inStaul, there are. two agriculture
biotchnooyresarch centers, Food AnilhlTiDotechnlogy Cogiter (FAB Center)

and Rmnt Molecular Genetica Institute, *hich foster cooperativo interactions amang
faculty at the uiest. The FAB Conter has 34 faculty from the Colleges of

Agrculure Biloica Scencs, atralResurcsand Veterinary Medccine; and
theanttt of HuanGeics. The faculty cnucts research in the areas of

anial ealh ehacemntclieaes esitanegrowth and reprodction
modlatonand animaol gene mapping. Tihe Advanced.Geneic Analysis Conter

proie biotechnology reerh services fopr universlty and lndustry scieists. The.
Plant Molecular <.twtics Isiute, witti over 25 faculty, fosters rsearch in molecular

bloyand genetlçs of eom ical mportant plants.

t4.braska..The Biotechnology Conter at the. University of Nebraska in Lincoln
recetly ovdito the. 14,00<0 sq. ft. Ge.orge W. BeadleI. te for Geneticsandi

BioedialResarh. heBealeCenter contains sven core resarc facilite>a
P3 aboatoy, nd reehoues.The coreseac facililties arepvial to both

unvriyand inutilsinit. They coss f Cell Analysis, DNA Sequencing,
Fermentation, Mass Spectrometry, MonoclonallPolyclonal Anioes ,Nuclear
Magnetic RsnceSpeçtroscopy, and Protein SequenclnglNeptide Synthesls. Tiie
180 assoclated fsculty represent 13 department at tiNL.

N4orth Dakota. At N~orth Dakota Ste Unvrity in Fargo, the. Bioteçhnology
Insttut cordintesbioecholog reearh ad eucatioflt Ni)U. The.

Service Center, an lcto icocp Lab); and thu Read River Valy giulua
ReerhConter. UDUis also the. home of the Animal el aoimArclua

Çhemicaia Bioscience Rsach Laboratory of the USDA.

sponore reearc ar adinisere yResarch Oices Bn ai D.m



BIOPROCESSING. Bioprocessing research centers and institutes at universities provide
critical research and training to the nation's biotechnology industry. These 'centers foster research
and development collaborations with industry by providing the scientific: expertise and state-of-the-
art equipment and research facilities at a reasonable cost. The industrial clients can determine the
optimum conditions for producing valuable biomolecules from their genetically engineered
organisms, thus avoiding the costs cf expensive equipment. The North Central U.S. has three of
the nation's leading bioprocessing centers (see Appendix C for contact individuals>. A brief
description of each follows.

Biologicol Processlng Technology Institute, University of Minnesota. Located on the
St. Paul campus, BPTI's Central Fermentation Research Facility is a 4000 sq. ft.
laboratory and pilot plant facility which provides access te state-of-the-art
equipment for research and development in fermentation, mass animal and ceil
culture technology, and large scale separation for biological molecules. There are
more than 24 fully instrumented bioreactors ranging in size from 7 to 300 liters.
BPTI has an on-Uine procesa monitoring, control, and data acquisition with the
Rosemount Systemn 3 distributed process control system and a Central Hybridoma
Facility for custom hybridoma production (300 L. batches) and large scale antibody
purification. There are over 40 collaborating faculty from research facilities and
institutes, including: Institute of Human Genetics, Plant Molecular Biology Institute,
Conter of interfacial Engineering, and the Food Animal Biotechnology Conter.

Conter for Biocatalysis and Bioprocesslng, University of Iowa. Mpre than 30 faculty
members - from the University's departments of biochemistry, chemical and
biochemical engineering, chemistry, civil and environmental engineering, medicinal
and natural products chemistry, and microbiology - have research programs in
biocatalysis and bioprocessing. These faculty have a shared commitment to
working coliaboratively with industry in assessing the technical feasibility of
commercially important biotransformations. The Conter is located at the Oakdale
Research Park in Iowa City. The 13,000 square foot facility has both 3,500 sq. ft.
of leasable space for start-up biotechnology companies. Companies can work
directly CBB staff in the 7,000 sq. ft. laboratory and fermentation suite. CBB has
22 instrumented fermentors <ranging f rom 1 -1 OOOL), pilot scale processing conter,
and analytical research facilities. Fourteen Core Research Facilities at the University
of Iowa campus are aise available for corporate use.

Colorado Bloprocesslng Conter at Colorado State University. Colorado
Bioprocessing Conter provides research and training at its 3,000 sq. ft. facility. the
conter is equipped with several microbial, insect and mammalian celI reactors
ranglng in size from 2 -100 liters.; pilot scale chromatography and downstream
processing equipment. CBC is a joint program between the Colorado Advanced
Technology Institute and Colorado State University.
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IV. BUSINESS RESOURCES

~ITROUCTION
Historically, the states that have been the most successful in developing and attracting

biotechnology companies have combined aggressive university technology transfer and
entrepreneurial development efforts with govemnment support for facilities, financing and general
business development. In this section, the business development resources in the North Central
United States .will b. reviewed. Please refer toi Appendix E for a listing.

icility needs of the biotechnology industry, f rom federal and state Iaboratory code
to cGMP manufactuwing requirements. Additionally, these facilities serve as a network

flg, waste disposai, and equipment. Bioentrepreneurs wishing to reduce their facility
'dons are benefited by pre-bullt facilities, building-related financing, Iow lease costs,
ions and favorable state/local incentives. In the North Central U.S., Colorado and Iowa

the formation of
ation.
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A second critical industrY serving the biotochnology industry is tecnrc eerh

tsting and mnfcuigcompanies. Biotechnologv companies w111 need to expedite move their

proctucts through developmentfie<1. clinical triuis, animal trials, field triais, etc). Contract research

orgniztiosclinkcal laboratories, clnical/teachiflg hospitalo, contract manufacturing firms and

co tratsting companies provide the nwtwork of outsourcling partnars that cash-poor

bioecnolgycompanies require to tightly maaetheir R&D eècpenses.

Severai contract research organizations are located in Denver and Minneapolis/St. Paul home to

man bitecnolgy ndbioedial evie cmpnies (Plas refer to peni F,. undr contract

Business or tradeasoitin provide a means for professionalo to n.twork in order to address

common busintess concemas. Histrial trade asoitons are in the buiesof providing

infomaton ith he bjetiv of romtin th groth f teirrspective1 i my1Itdof.wThe c sch

are~~~~~~ ~ ~ ~ ~ thi 
fbrpbi 
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V. BIOTECHNOLOGY COMPANIES

INTRODUCTION
As stated previously, biotechnology is a manufacturing process, flot an product, Market or

industry. Nevertheless, the business community wilI label a business as a "biotech company", if
this business is founded upon the technology. The "biotechnology industry« is viewed by many to
consist primarily of these clevelopment-stage and mid-size firms. However, everyone recognizes
that traditional pharmaceutical, veterinary pharmaceutical, seed, and bioprocessing companies are
utilizing biotechnology to develop new products. Should these companies b. included under the
umbrella of the «biotechnology industry? Further, there is a large market for scientific
instruments, specialty chemicals/reagents, and bioprocessing equipment especially designed for
biotechnology research and manufacturing. What about the bioprocessing industry, such as the
corn wet millers who use engineered enzymes to produce high fructose corn syrup? For this report,
we have defined the bjotechnology industry as businesses that develop genetically engineered
organisms or use biotechnology research to produce products. We have include businesses that
manufacture products specifically for biotechnology research or manufacturing.

The North Central U.S. leads the wortd in the concentration of animal research organizations
<federal laboratories and state universities) and food animal production. Therefore, it cornes as no
surprise that the. region also has a high concentration veterinary product companies. Ninety eight
percent of the region's 44 veterinary product comparues are located in four states - Iowa, Colorado,
Nebraska and Minnesota. These companies range in suze from clevelopment stage companies to
multi-national pharmaceutical companies <Table 5 and Appendix F). The region also is home to
world-leading seed companies, such as Pioneer, North-rup King and ICI-Garst, and to six
development stage microbial companies. Furthermore, several specialty chemical companies have
located in the region to utilize the readily available biomass produced by the corn wet milling and
meat processlng plants located in the region.

Medical technology la another large lndustry in region. There are 37 biotherapeuticand
pharmaceutical companles, and an additional 23 diagnostic companies. This concentration of
medical blotechnology companies is served by numerous specialty chemnical and euipment
companies; and more than 25 contract research organizations <CR0.). The medical biotechnology
flrms are concentrated in Colorado (30 companles) and Minnesota <22 companies). This cluster
may be attributable to the large concentration of medical device companles, clinical research
hospitals, CROs, and venture capitalist found in these states as well. As documented in previous
sectionsi both Iowa and Nebraska have a strong medical research infrastructure in which to support
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companies are mid-size (> 300 employees) companies which are recognized world leaders in
immunodianostics (Table 5).

TABLE 4. DISTRIBUTION OF BIOTECHNOLOGY COMMERCIAL
ORGANIZATIONS IN NORTH CENTRAL UNITED STATES

PRODUCTS/SERVICES NUMBER OF COMMERCIAL ORGANIZATIONS
NORTH CENTRAL STATES

Co IA MNy NE ND SD MT WVY TOTAL .1

BIOTHERAPEUTICS & 22 0 11 2 1 0 1 0 37 21

PHARMACEUTICALS

MEDICAL 8 2 11 2 0 0 0 0 23 13

DIAGNOSTICS

VETERINARY 11 18 4 10 0 1 0 0 44 24
PRODUCTS

TRANSGENIC SEEDS 2 5 3 0 0 0 0 0 10 6

MICROBIALS 0 2 4 0 0 0 0 0 6 3

EQUIPMENT 4 10 11 5 0 0 0 0 30 17
sPECIALTY CHEM.

RESEARCH SERVICES 14 _ 9 2- . L - . 0 17

TOTAL 61 42 53 21 1 1 1 0 180

% 34 23 29 12 <1 <1 <1 0



TABLE 5. Major Biotechnology Companies in North Central United
States

PrnrIi ,itIÇ~arvira* CI'emnnnti

Pharmaceuticals

Diagnostics

Veterinary

Plants

AMGEN
Bio-Vascular, Inc
Cadus Pharmaceuticals
Cortech, Inc.
GalaGen, Inc.
lmmunoTherapeutics
Lifecore Biomedical
NeXstar Pharmaceuticals
Protein Design Labs
Ribi Immunochem Research
Somatogen, Inc.
INCSTAR Corporation
R&D Systems, Inc.
Sanofi Diagnostic Pasteur
Diamond Animal Health
Pflzer Animal H-ealth
Oxford Veterinary Labs
Sandoz Pharmaceuticals
Sanofi Animal Heaith
Solvay Animal Health
Northrup King Company
ICI Garst

Boulder, CO
St. Paul, MN
Lakewood, CO
Denver, CO
Arden Hilîs, MN
Fargo, NO
Chaska, MN
Boulder, CO
Plymouth, MN
Hamilton, MT
Boulder, CO
Stillwater, MN
Minneapolis, MN
Chaska, MN
Des Moines, lA
Omaha, NE
Worthington, MN
Lincoln, NE
Fort, Dodge, lA
Mendota, MN
Golden Valley,MN
Ames, lA
Johnston, lA
Several locations
Cedar Rapids, lA

vatfl new
and trade

1 f4flti0f
Prrbrii irt/-';arVira-Q Xw- XLJ
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VI. REGULATORY ENVIRONMENT

The products of biotechroiogy are regulal
and stata statutes. The Drocess is olilcant driver

,is under numerous faderai
>mits the proposai (permit,
ws it. Some products may
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Preclinical Tssting. Laboratory and animal studios are promdtco to dtriesafety and bpioogical
activity. ino estimate - 3.5 years.

InvstiatinalNew Drug Application (1H01. After completion of preclinical studios, the company files
an IN, whih co taiteP. cii Tetn data. The IND dtis the prpse linicl triais to b.

condcte onpeope, he etho ofmanfactrin th bioechdru, ad the siteat whiçh the. studies
ar o be codce.TeIDmust bereiep and approved by the. Intitto review Board where

th sudeswill be heI4. Tim etiat The4 IN.bcme ffetv if FDA does not <isapprove it

ClnclTrials, Phase I. A amall scale suyinvolvlng 20 tC> 80 noma, heaithy volunteers is conducted

Clinicai Trials, Phase Il. Phase Il triais are conducted on controlied populations of 100 -300 people.
Phae I tralsdeermne heter heblotech drut 1$ effective in~ treating the. tag d disease or

Clinical Triais, Phase 111. An epninof Phase Il Triais involving terges ptient pultos(1000 -

New Dnsqplctin(D) Scesu cmlt of pae111 tras sfoliowdby flling of aNDA
with the FDA. NDA's contairi 11 cetfcdt rm h lncltil ndtpclec 0,0

pages. WithWn45 days of reei b.th FDA may decide toefs to file* the. NDA if thesumss.
is oun tobe ncoplee. wcmplte*NDAmus berevewe bytheFDAwlthtft six mnths.

ExpeitedPro.... Phase Il and Phase 111 Clinicai Triais can ha combined for those medlclnes that show
suficen prmie n erl tstig ndaretageed gans seios nd if-treaenngd*eases, such

s AIDS.

Post-Approval Mntrg. Af ter approval, copnies must continue to monitorfo anyades
recins and reotthese to the. FDA. I certainl cases, the FDA may require postma*keting Phase IV



Cases in whlch the. monroclonal replaces a polyclomial in current use can b. favorably reviewed under
the 501 <k) procedure for Class Il devices. Diagnostics designated for laboratory use only corne
under the. Ciass Il designation as well. Class Il diagnostics, often received regulatory approval within
90 days. Many clinical diagnostics, especially those for tumor markers, fail into the Class 111
category and require a pre-market approval <PMA).

VEEMINRY ROUCIS
Veterinary products fal into two categories: biologics and pharmaceuticals.

Biologicals are modified live and killed virus vaccines, toxoids and antitoxins
Pharmaceuticals are analgesica, antibiotica, anesthetics, disinfectants, anthelmintics and vitamin
supplements. Biologicals are regulated by Animal and Plant Inspection Service <APIIIS) of the
United States Department of Agriculture (USDA). Detailed information on the. microbiological,
molecular biology and biological properties of the vaccine microorganism is required established
guidelines. Pharmaceuticals are regulated by the. FDA's Center for Veterinary Medicine <CVM)
tiirough a clinical trial process.

Transgenic animais destined for human consumption are subject to inspection by the. Food
Safety and inspection Service (FSIS) of thie USDA under tiie authority given to it by the Federal
Meat Inspection Act and the. Poultry products inspection Act. The. FDA under the. authority of
FFDCA has expressed an interest in regulating food products produced by or from transgenic
animais.

PLNT PODUCT
The. patii of commercializing transgenic plants starts with the. United States Department of

Agriculture's Animal and Plant Inspection Service (USDA-APHIS). Under the auspices of tiie Federal
Plant Pest Act, APHIS revlews ail deliberate releases of genetically englneered organisms. Tii.
purposes of the act is to protect U.S. agricultural products from exotic organisms. Tii. USDA must
issue a permit before a producer may expose the. environment to a potential plant peat. The agency
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certain crops can receive approval for small scale field trials under a 30 day notification period.
Companies wishing ta soul transgenic seed in Minnesota must request a permit exemption. To date,
every federally approved transgenic crop has received a permit exemption from Minnesata's
Department of Agriculture.

COMMENT
Genetically engineered organisms and the products they produced are heavily regulated by

the United States government. The regulations are constantly being revised <bath expanded and
contracted) by the United States Congress and the federal agencies themselves. Staying abreast of
current rules and regulations, proposed revisions, and contentious issues is challenging, ta say the
toast. Appendix G refers you ta resources that provide some holp.
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Anoendix A MEDICAL RESEARCH CENTERS

AMC Cancer Research Conter 1600 Pierce St. Denver, CO 80214
(303) 233-6501 ph (303) 233 -9562 fax

J.W. Cullen, MD, Director

Blomedical Engineering Conter, University of Minnesota Box 107 UMHC, 420 Delaware St. Minneapolis, MN
55455
(612) 626-2366 ph (612) 625-1121 fax
Leo T. Furcht, M.D., Director

Barbare Davis Conter for Childhood Diabetes, University of Colorado Medical School 4200 E. 9th Ave. Box B140
Denver, CO 80262
(303) 270-6005 ph (303) 270-4124 fax
David Stenger, Ph.D., Research Assistant

Creighton University, School of Medicine 2500 California Plaza Omaha, NE 68178
(402) 280-2798 ph (402) 280-1241 fax
Thomas J. Cinque, MD, Dean

Duluth Clinic 400 East Third St. Duluth, MN 55805
(218) 725-3853 ph
David E. Gangeness, Pharm.D., Program Director

Eleanor Roosevelt institute, University of Colorado Medical School 1899 Gaylord St. Denver, CO 80206

Des Moines, IA



Natonal Jewish Center, University of Colorado Heaith Sciences Cmnter

(303) 388-4461 ph
Judith Basket, Outreach Manager

National Marrow Donor Program 3433 Broadway St. NE,. Suite 400 Minneapolis, MN $5110

(612) 627-5851 ph (612) 627-5899 fax

Craig W.S. Howe, Ph.D., M.D., CEO

Pak Nicolett Medical Foundation, Health Research Conter 3800 Park Nicolett Blvd. Minneapolis, MN 55416

(612) 993-3005 ph
Magaret Healy, Director of Clinical Research

rof Colurado Cinical Research Conter (Chidren) Health Sciences Center 4200 East 9th Ave. Denver,

CO 80262
(303) 394-5175
Donough O'Brien, M.D., Program Director

Univsiy o Coorao Cin"Research Conter (Adults) Health Sciences Center 4200 East 9th Ave. Denver,

CO 80262
(303) 394-8383
E. Chester Ridgeway, M.D., Program Director

University of Iowa Hospitals ani Clinies, Clnical Research Conter 157 MRF Iowa City, IA 52242

(319) 335 8652
Janet A. Schlechte, M.D., Program Director

Univesity of Nebraska Meical Conter 600 South 42nd St. Box 986810 Omaha, NE 68-

(402) 559-5130 ph (402) 559-7845 fax
William 0. Bemdt, Ph.D., Vice Chancelor for Academic Affairs

U yC , Cnical Rsearch Conter Box 501 UMC 420 Delaware St

Minneapolis, MN 55455
(612) 626-1960 ph
R. Paul Robertson, M.D., Director

University of North Dakota - School of Medicine 501 N. Columbia Road, Box 9D37 Grand Forks, ND 58202-

9037
(701) 777-4221 ph t701) 777-4942 fax

Thomas E. Norris, Ph.D., Dean for Academic Affairs and Research.

Univwslty of South Dakota - School of Medicine 414 E. Clark St. emlinSD50920

(605) 677-5233 ph (605) 677-5109 fax

Robert C. Talley, MD, Dean



ADoendix B AGRICULTURAL RESEARCH CENTERS

Colorado State University, College of Veterinary Medicine & Blomedical Sciences Ft. Collins, CO 80523

(303) 491-7051 ph (303) 491-2250 fax
James L. Voss, Ph.D., Dean Barry Beaty, Ph.D., Associate Dean of Research

Colorado State University, Office of Academic Rosearch
(970) 491-7194 ph
Ralph E. Smith, Ph.D., Associate Vice President for Research James E. Brown, Assistant Vice President

Research, Patents and Technology Transfer

Food Animal Biotechnology Conter, University of Minnesota St. Paul, MN 55108

(612) 624-7279 ph (612) 624-7284 fax
Lawrry B. Schook, Ph.D., Director

Iowa State University, College of Veterinary Medicine Ames, IA 50011
(515) 294-1242 (515) 294-8341
Richard F. Ross, Ph.D., Dean Prem S. Paul, Ph,D., Associate Dean, Research & Graduate Studies

lowa State University, Office of Blotechnology 1210 Molecular Biology Building Ames, IA 50011

(515) 294-9818 ph (515) 294-4629 fax
Walter R. Fehr, Ph.D., Director

Montana State University, Coleg of Agriculture Bozeman, MT
(408) 994-2891 ph
Robert J. Swenson, Ph.D., Vice President, Research & Creative Affairs
Tom McCoy, Ph.D., Interim Dean, College of Agriculture

North Dakota State University, Coege of Agriculture 1301 12th Ave, N. Fargo, North Dakota 58105

(701) 237-7654 ph
Lowell D. Satterlee, Ph.D., Dean

e as.w.w riffia inf Ramairnh Rnnm 130 Administration Building Brookings, SD 57007

Conter
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ApRendix C BIOPROCESSING RiESEARCH CENIERS

BioogicuI Proc.8$In T.chnology hInsttute, University of Minnesota 1479 Gortner Ave. Suite 240 St. Paul, MN
55108

(612) 624-1734 ph (612)-1700 fax
Jeffrey Tate, Ph.D., Special Assistant to the Director

Conter for Dlocatalysls end Bloprocesslng, University of Iowa Oakclale Rosearch Park 2501 Crosspark Road,
Suite 1 OOC
Iowa City, Iowa 52242-5000
(319) 335-4900 ph (319) 335-4901 fax
John N. Rosazza, Ph.O., Director

Colorado Bloproc.sslng Conter, Colorado State Unlvmfsty Ft Collins, CO 80523
(970) 491-6967 ph (970) 491-1001 fax
Bilan Batt, Ph.D., Director
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TECHNOLOGY TRANSFER ORGANIZATIONS

o State University, Office of Academic Research

ir Research
rch, Patents and Technology Transfer

rty and Technology Transfer 214 Offices and Laboratory
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tures 200 First St. SW Rochester, MN 55905
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i.D., Officer
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University of Nebraska-Lincoln, Conter for Biotechnology PO Box 880665 Lincoln, NE 68588-0665

(402) 472-2635 ph (402) 472-3139 fax

Donald P. Weeks, Ph.D., Director, Center for Biotechnology

Daniel Helmuth, Ph.D., Associate Vice Chancellor for Research (402) 472-2851 ph

The office of Vice Chancellor of Research is responsible for managing grants and contract sponsored

research among the 180 faculty associated with The Center for Biotechnology at the University of Nebraska,

Lincoln.

University of Nebraska Medical Conter 600 South 42nd St. Box 986810 Omaha, NE 66198-6810

(402) 559-5130 ph (402) 559-7846 fax

William 0. Berndt, Ph.D., Vice Chancellor for Academic Affairs and Dean for Graduate Studies and Research

University of North Dakota, Office of Research and Program Development Grand Forks, ND 58202-9037

(701) 777-4278 ph
Thomas E. Norris, Ph.D., Dean for Academic Affairs and Research.

University of South Dakota 414 E. Clark St. Vermillion, SD 57069-2390

(605) 677-5233 ph
J. Stephen Haziett, Ph.D., Vice President, Academic Affairs

Univeristy of Wyoming, Office of Research Laramie, WY 82071

(307) 766-5353 ph
William Gern, Ph.D. Vice President, Research

National Technology Transfer Cantor

Access: Cali (800) 678-6882

Internet access: Telnet to icon.nttc.edu

NTTC provides access to marketable technologies f rom federal laboratories including research in progress,

technical reports, and new technologies available for commercializstion. Records in the NTTC database

include short abstracts describing the technology, funding, and the laboratory and contact pedple working with

this technology. Users can access the database via Interet or dial directly and search it by keywords.



Amoendix E BUSINESS RESQURCES

Colorado Advanced Technology Institute 1625 Broadway, Suite 700 Denver, CO 80202
(303) 620-4777 x304 ph. (303) 620-4789 fax
Frederick C. Pearson, Ph.D., Director, Biotechnology Programs

Colorado BIo/Medical Venture Conter 1610 Pierce Lakewood, CO 80214
(303) 237-3998 ph (303) 237-4010 fax
Lew Kontik, President

ivelopment Agency Building 500 / Room 1040 PO Box 6027 Aurora,

200 E. Grand Ave Des Moines, IA 50309
fay

50309
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MONTN

Depatment o Commerce, Economic Development Division 1424 9th Ave. Helena, MT 59620-0501

(406) 444- 4214 ph (406) 444-2903 fax
Jan Clack, Administration Officer

NEBRASKCA

ente for Blotâcimology, University of Nebraska-Uncoln PO Box 880665 Lincoln, NE 68588-0665

(402) 472-2635 ph (402) 472-3139 fax
Donald P. Weeks, Ph.D., Director, Center for Biotechnology

m conomlc Development, Res.arch Division PO Box 94666 Lincoln, NE 68509

(402) 471-3770 ph (402) 472-3139 fax
Thomas Doring, Trade Officer

NORTH DAKOTA

Departmnt of Economo Development & Finance 1833 Bismarck Expressway Bismarck, ND 58504

(701) 238-5300 ph (701) 238-5320 fax

Warren Enyart, CEO, Tech Transfer, Inc.

North Dakota State University, Insitute for Business & Industry Development 1300 12th Ave, N. Fargê, North

Dakota 58105
(701) 231-8011 ph
Wallace Eide, Director

SOUTH DAKOTA

EcononJ Devlopment and Tourism Offioe, Export, Trade end Makeng Division 711 Wells Ave. Pierre,

SD
57501-3369

(605) 773-5032 ph (605) 773-3256 fax
Tim Oviatt

South Dakota Blotacmology Association clo Lake Area Technical institute

(605) 882-5284, ext 32 ph
Allison Albertson

WYOMING

of Commnrce, Division of Economdc &n Community Development 2301 Central Ave. Cheyenne,

WY 82002
(307) 777-7284 ph (307) 777-5840 fax

Vivian Watkins, Director



APENDIX F BIOTECHNOLOGY COMPANIES

MEDICAL

American Laboratories Inc. 4410 S. 102nd St. Omaha, NE 68127-1094
(402) 339-2494 ph
J.E. Jackson, President
Pharmaceutical and biological products f rom animal by-products.

AMGEN Boulder, tIec. 2045 32nd St. Boulder, CO 80301
<303) 442-7951 ph (303) 442-1290 fax
Michael Bevilacqua, Vice President of inflammation
Amgen, tIoc develops, manufactures and markets biotherapeutics to meet human health care needs.

AMRION, hIc. 6565 0<1.11 Place Boulder, CO 80301
<303) 530-2525
Mark Crossen, Presiderit & CEO
Nutraceutloais, dietary supplements, and vitamin/mineral supplements.

Atrix Laboratorles 2879 Midpolnt Drive Fort Collinis, CO 80525-4417

(970) 482-5868 ph <970) 482-9735 fax

Afrix~ is developing innovative drug delivery technologies.

BieegInc. 1400 Energy Park Drive, Site 22 St. Paul, MN 58108
(612) 647-9370 ph (612) 647-9685 fax
Toby Kimbail, CEO & Presiderit
filoersergy, Imc. is commercilig the u~se of ribose in medical and nutritiorial applications. It produces ribose
from corni starch ila fermentation.

Biomedical Frontiera, tIoc. 1095 lOth Ave. S.E. Minneapolis, MN 55414
<612) 378-0228 ph <612) 378-3601 fax

BoHelud reidntand CEO
Phamacutial ompnyfocused on two areas: *ron-containing potltneric oompounds to be use<1

Sin maiami annnnp imaninn - nd irnn irhelators as teauic oroducts in resuscitatiori f rom

used in
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Chemkica Speciaity Products 7031 N i6th St. Omaha, NE 68112
(402) 453-6970 ph
Richard Wood, President
Pharmaetcl for human anid animais.

CIMA Labs 10000 Valley View Road Eden Pr~airie, MN 55344
(612) 947-8700 ph (612) 947-8770 fax
John Sibrt, M.D., President & CEO
CIMA I.abs develops, manufactures and marke.ts drug delivery sytm fo>r etical phamaetia an OTC

phraeuia makes

Cortech !nç, 7000 N.BrawySie30 DnrC 821
(303) 650-1200 ph (303) 650-5023 fax

Dev*lpmnt stage hmn biotherapeutic company fooused on focused on novai therapies for inflammatory and

E#iqan 16109Perce St, Suite 120 Lakewood, CO 80214

GalaGen Incorporated 4001 Lexington Avenue North Arden HUIS, MN512

Robert floerr M.D., Ph.D., esdn
A biphamacutial ompny ocuingon he eveopmnt f orally deivre proçiucts that preen ad treat

GenvaPhrmaeuicis In. 55 W Ave.a Glden CrOfed C0401-44

Geei phrmcetial fo huma purposa fore market.

(303>449-3765 ph (303) 279-4390 fax

Chnls . 1107ond CzEltmBuead ..Bo 3Caa N63

Manuactressodum odie112cpsules on e fon r diagnosticsproefr hoiglndsae.

(33)43-62 h(33 41580 fax



lmmunoTherapeutics, Inc. 3233 1 5th Street South Fargo, Worth Dakota
(701) 232-9575 ph (701) 237-9275 fax
Gerald Voslka, M.D.., Chairman and President
Adevelopment stage company involved in the research, development and clinical evaluation of
immunotherapeutic drugs for the prevention and treatment of cancer and infectious diseases.

Uifecore Blomedical, Inc. 3515 Lyman Boulevard Chaska, MN 55318-3051
(612) 368-4300 ph (612) 368-3411 fax
James W. Bracke, Pti.D., President & CEO
Uifecore Biomedical develops, manufactures and markets sterile medical products for dental, drug delivery,
opthalmic, orthopedic, veterinary, and wound healing applications.

MGI Pharma, Inc. 9900 Bren Road East Suite 300E Opus Conter Minnetonka, MN 55343-9667
(812) 935-7335 ph <612) 935-0468 fax
Chartes Muscoplat, PtI.D., Executive Vice.President.
Acquires, develops and markets therapeutios for niche areas of medicine.

Myco Tox, Inc. 420 E. 9th St. Box bi il Denver, CO 80262

Suit 100 der, CO 80301Suite 100
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Blo-Nebraka, Inc. 3820 NW 461h St Lincoln, NE 68504-1637
(402) 470-2100 ph
Fred W. Wagner, President
Test kits for heavy metais, oligonucleotide separation technology, and speciality peptides.

Bio-Research Products, Inc. PRB-1 3 Technology Conter University of Iowa Oakdale, IA 52319
(319) 626-6707 ph
Bryce Cunningham, Ph.D., President
Manufactures specialty enzymes for clinical diagnostic use.

Camas Diagnostic Company 1313 Fifth Street SE Suite 219 Minneapolis, MN 55414
(612) 379-3901 ph
Donald L. Robinson, President
Camas Diagnostics is a development stage company which conducts R&D on microbial immunodiagnostic
systems; and diagnostic and therapeutic monoclonal and polyclonal antibodies.

Colorado Serum Company 4950 York St. Denver, CO 80216
(303> 295-7527 ph <303) 295-1923 fax
J.N. Huff, President
Animal sera for diagnostic services and veterirlary biologics.

DiMed Corporation 2956 Yorkton Boulevard St. Paul, MN 55117
(612) 490-5350 ph (612) 490-3110 fax
Steven L. Marine, President
DiMed Corporation manufactures and markets diagnostic kits for identifying a wide variety of microorgalisms.

EnzAmp 7034 Indien Peaks Trial Boulder, CO 80301

YlA technology-



43

Paul, MN 55108

iSafePath line of raoid immunoassay test kits for



American Laboratories Inc. 4410 S. i O2nd St. Omaha, NE 68127-1094
(402> 339-2494 ph
J.E. Jackson, President
Pharmaceutical and biological products from animal by-products.

American Veterinary Products 1413 Duff Dr. Fort Collins, CO 80524
(970) 484-6100 ph (970) 484-5106 fax
John R. Toedtman, CEO
Veterinary pharmaceuticals

69 N., Box 400 Jewell, lA 50130
(515> 827-5112 fax

Arko L
(515) 1
Larry K
Vaccing

iha, NE 68134
1712 fax

7031 N leth St. Omaha, NE 68112

1 animaIs.

.Suite 303 Des Moines, lA 50321

iticaIs and biologicals.
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Inc. 44130 279th St. Freeman, SD 57029
( (605) 925-4354 fax

isident
, serums and bacterins

il Box 310 Dallas Center, IA 50063

àh.D., President
ices primary breeding stock for poultry industry.

Eggs Co. 1412 Park Gowrie, IA 50543
f (515) 352-3884 fax
lent
sces specialty poultry and eggs for pharmaceutical industry.

f Labs 1301 lowa Ave. Longmont, CO 80501-6354

50220



MVP Laboratories, mnc. 5404 Miller Ave. Raiston, NE 61732
(402) 331-5106 ph
Mary Lou Chapek, President
Veterinary pharmaceuticals and biologicals

NOBL Labs, Inc. 1568 N. Main St. Sioux Conter, lA 51250
(712) 722-4696 ph (712) 722-0882 fax
G. Michael Daniel, DVM, President
Research, development and manufacturing of animal health products, productivity enhancemnent products and
diagnostic products for swine.

Pharma Chemie, Inc. 1877 Midland sSreet Syracuse, NE 68446
<402) 269-3195 ph
Mark J. Pieloch, President
Pharmaceutical development and manufacturing for humans and animais

Pfizer Animal Health 4444 S. 76th St. Omaha, NE 68127
(402) 339-4900 ph
Ray Williams, Plant Manager
Antibiotics foi f eed, veterinary and animal health industries.

Pfizer Animal Health PO Box 80809 Lincoln, NE 68521-0809
(402) 475-4541 ph
Donald King, Vice President
Veterinary pharmaceuticals & biologicals

Pisces Molecular 1610 Pierce St., Suite 130 Lakewood, CO 80214
(303) 237-2306 ph (303) 237-4010 fax
John Wood, Ph.D., President
Development stage company engaged in developing diagnostic test and therapeutîc treatments for
economically important fish diseases.

Oxford Veterinary Laboratories P.0. Box 775 275 Lake Street, Bldg 5 Worthington, MN 56187
(507) 372-7726 ph (507) 372-5052 fax
C.B. Schmidt, DVM, President & General Manager
Oxford Veterinary Laboratories researches, develops, manufactures and markets biologicals and vaccines for
swine, poultry, bovine, foline and canine diseases.

Protatek International, Inc. 1491 Energy Park Drive St. Paul, MN 55 108
(612) 644-5391 ph (612) 644-6831 fax
Protatek International, Inc. discovers, develops, manufactures and markets vaccinas against veterinary
hemotopic diseases of food-producing and companion animais utilizing unique, state-of-the-art bioprocess



47

Sanofi Animal Health 2116 8th Ave. South Fort Dodge, IA 50501
(515) 576-4225 ph
John Thomas, director of operations
Develops, manufactures and markets veterinary pharmaceuticals and biologicals.

Schering-Plough Animal Health PO Box 3113 Omaha, NE 68022
(402) 331-3900 ph
Michael Bartkoski, Jr., Director
Veterinary pharmaceuticals & biologicals

Solvay Animal Health, Inc. 1201 Northiand Drive Mendota Heights, MN 55120-1139
(612) 681-9555 ph (612) 681-9425 fax
Miles Freitag, President
Solvay Animal Health, Inc. discovers, designs, manufactures and markets vaccines and pharmaceuticals for

animal health. It conducts research and development, and manufacturing at its Mendota Heights, MN, facility.
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PLANT $EEDS

American Crystal Sugar Company 1700 North 111th St. P.0. Box 1227 Moorhead,; MN 56561-1227
<218> 236-4766 ph (218) 236-4744 fax
William Doley, Ph.D.
American Crystal Sugar Company is a grower-owned beet sugar cooperative located in the Red River Valley of
Minnesota and North Dakota. The Beet Seed Division, headquartered at the Research Center in Moorhead,
MN, develops and markets seed of hybridsugar-beet varieties.

Cargili lncorporated Central Research P.0. Box 5699 Minneapolis, MN 55440
(612) 742-6625 ph (612) 742-7235 fax
Steven Anderson, Director SpecialtyPlant Products
Cargili Hybrid Seed uses the latest technologies to produce crops with improved seed and agronomic
properties.

DuPont Quality Grains Laboratory DuPont Agricultural Proclucts 10700 Justin Drive Des Moines, lA
50322-3713
(515> 251-3001 ph (515) 251-3040 fax
Daniel Hammes, Ph.D., Research Manager
Develops and markets value-added grains, specializing in high oil corn and low stachyose soybeans.

Holden Foundation Seed Co. Box 839 Williamsburg, lA 52361
(319) 668-1100 ph
Jon Geadelmann, Pti.D., Research Director
Develops proprietary corn inbreds for licensing to hybrid corn seed companies.

ICI Seeds 6945 Vista Drive West Des Moines, lA 50266
(515) 222-1400 ph (515) 222-4758 fax
Ted Crosbie, Ph.D., CEO
Develops, produces and markets seed corn, sorghum, alfalfa and soybeans.

ielopment Center 5320 Mark Dabling Blvd. Colorado Springs,
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Cargili, Inc. 1 Cargill Drive Eddyvilie, IA 52553
<515) 969-3745 ph (515) 969-3616 fax
Robert Parmelee, Vice President
Corn wet milling products and citric acid.

Cellex Biosciences and LSL Biolafitte, Inc. 8500 Evergreen Boulevard Minneapolis, MN 55433
<612) 786-0302 ph (612) 786-0915 fax
Richard E. Sakowicz, President
Cellex Biosciences idesigns, manufactures and markets oei culture and fermentation systems and services to
pharmaceutical, veterinary and bioprocessing companies

Celox Corporation 856 South Fifth Street Hopkins, MN 55343
(612) 933-2616 ph (612) 933-0217 fax
Dr. Milo Polovina, President and CEO
Celox Laboratories produces non-serum oeil culture products, liquid basal medium, balanced sait solutions, and
androiogy and embryology products.

Continental Laboratories 912 S. State St., Box 2000 Madrid, IA 50156
<515) 795-2000 ph
David Bequeaith, President
Manufactures animal health products and hydroxy butyl acetate <HBA)

Cytomation Inc. 400 E. Horsetooth Rd Ft. Collins, CO 80525
<970> 226-2200 ph (970) 22"-107 fax
Brian Hall, Vice President
Manufactures and markets high-performance flo0w cytometers.

DCI
600 N. 54th Ave.
St. Cloud, MN 56303
(612) 252-8200 ph
(612) 252-0866 fax
Geraid T. Howard, President & CEO
DCI is a manufacturer of stainless steel procossing and storage tanks for the food, dairy, pharmaceutical,
chemicai, cosmetic, beverage, and biotechnology industries.

Despatch Industries 63 St. Anthony Parkway P.0. Box 1320 Minneapolis, MN 55440
<612> 781-5414 ph <612> 781-5353 fax
Paul J. Haas, Pharmaceutical Business Unit Manager
Despatoh Industries manufactures a complete line of pharmaceutical heat processing equipment, incîuding

ar, CO 80260
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inc. 12001 Technology Drive Eden Prairie, MN 55344-3695
>h (612) 828-7723 fax
istry Director, Pharmaceuticals
supplies instrumentation and control systems for the lab and manufacturing processes found
tion scale pharmaceutical and bio-pharmaceutical facilities.

'orporation 2765 Niagara Lane Plymouth, MN 55447
sh (612) 559-4657 fax
Jent
'orporation designs, manufactures and markets industrial processing equipment for food,
: chemical industries.

nal. Inc. 1000 41st Avenue Dr. SW Cedar Rapids, IA 52404



Nu Aire, tIoc. 2100 Fernbrook Lane North Minneapolis, MN 55447
612) 553-1270 ph (612) 553-0459 fax
Max D. Peters, President
Nu Aire, Inc., designs, manufactures and markets laboratory equipment, including laminar flow cabinets and
mammalian ceil culture incubation chambers.

OnGard Systems, Inc. 2323 Delaney St. Denver, Co 80216
<303) 293-2090 ph (303) 293-2095 fax
Mark Weis, President
Manufactures and markets complete line of cGMP and clinical sterilizers and washers.

Percival Scientific, Inc. 1805 Mamie Eisenhower Boone, lA 50036
<515) 432-6501 ph (515) 432-6503
Gary Wheelock, President
Manufactures envirorimental chambers, biological incubators and plant tissue culture chambers.

OMI 245 E. Sixth St. St. Paul, MN 55101
(612) 228-0474 ph
Darreil Bigaîki, President
OMI <Food and Dairy Quality Management) manufactures and markets aseptîc, inoculation and transfer
products to the pharmaceutical, bioprocessing, brewing distillery, food processing, and dairy processing
industries.

Strek Laboratories PO Box 37625 Lillard Station Omaha, NE 68144
(402) 333-1982 ph
Dr. Wayne Ryan, President
Lab equipment: hematology reference controls.

TL Systems Corporation 8700 Wyoming Ave. N. Brooklyn Park, MN 55455-1836
<612) 493-6770 ph (612> 493-6776 fax
Allan B. Larson, CEO
TL Systems Corporation designs, manufactures and markets pharmaceutical processing equipment, specializing
in sterile liquid f illing of injectable drugs into serum vials.

CONTRACT RESEARCH ORGANIZATIONS

Advarnced Genetlc Analysis Center, Food Animal Biotechnology Center, University of Minnesota

s services to investigators in biomedical sciences



Lois Circle Louisville, CO 80027

,President
ng for ALS.

;ing Technology Institute, University of Minnesota 1479 Gortner Ave. Suite 240 St. Paul,

ph (612)-1700 fax
D., Special Assistant to the Director
ermentation research Facility is a 4000 sq. ft. laboratory and pilot plant facility which

to state-of-the-art equipment for research and development in fermentation, mass animal and

oloav, and large scale separation for biological molecules. University of Minnesota researchers

of medical products, co



Colorado Quality Research, hIc. 1401 Duff Drive, Suite 700 Fort Collins, CO 80524
(970) 484-0747 ph (970) 484-8414 fax
Carey L. Quartes, Ph.D., Director of Research
Contract animal research, specializing in poultry research.

Elantec Mod Inc. 85 S. Union Blvd. Lakewood, CO 80228-2207
(303) 278-7672 ph (303) 278-4968 fax
Larr Allen, Pt,.D. Director of Operations
Regulatory and R&D services for pharmaceuticat companies.

Blutions, Inc. 3139 South Emerson St. Engtewood, CO 80110
(303) 270-4782 ph <3030 270-6730 fax
Diane Kozwich, President
A full service, independent research organization which provides contract scientific services to
academia, biotechnology and pharmaceutical companies

tnfinity Laboratories toc. 7800 S. Etati, Suite 100 Uttleton, CO 80120
<303)"730-7330 ph (303) 798-4639 fax
La"r Eilen, President
A microbiology laboratory which provides testing services to biotechnology and pharmaceutical companies.

lntegrated ONA Technologies, toc. 1710 Commercial Park Coralvilte, IA 52241
(319) 645-2746 ph <319) 645-2921 fax
Joseph Walder, M.D., Ph.D., President & CEO
Custom synthesis and production of DNA and RNA.

lntegrated Systems Physiology, Inc. 2648 S. Malon Court Aurora, CO 80401
<303) 27946116 ph (303) 270-4852 fax
Thomas Burke, Ph.D., President
Contract research organization providing safety evaluations of pharmaceuticats through animal testing.

Iowa State Uriversity, Office of Biotechnology 1210 Molecular Biology Building Ames, Iowa 500 il -

ig and
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National Biosciences Inc. 3650 Annapolis Lane North, Suite 140 Plymouth, MN 55447-5434

(612) 550-2012 ph (612) 550-9625)
John D. Offerman, President
NBI is a leading developer and supplier of software and research services for the biotechnology industry.

Pharmatech, Inc. 700 Broadway Street, Suite 800 Denver, CO 80203

(800) 383-6610 ph (303) 832-0909 fax
Sarah Carr, Director of Business Development
A clinical research organization which conducts clinical trials, selects investigators, generates biostatistics and

performs other clinical management functions for pharmaceutical, biotechnology and medical device

companies.

n~a,. un.n+i ietntamental Laboratories Inc. 456 S. Link Lane Ft Collins, CO 80524



APPENDIX G FEDERAL jSTATE REGULAiIOR AGENCIES

FEDERAL

D.partment of Health and Humer, Servie«. Food and Drug Adminitration
Office of Communication
1401 Rockvilie Pike Rockville, MD 20855
(301) 827-0377 ph
Mark Elengoki, Director
Worid-wide home page: http://ivww.FDA.gov

Bioherpeuij -&Gn Therapir
Center for Biologics Evaluation andi Research
Kathryn Zoon, Ph.D., Director

Center for Devices and Radiological Health
Janet Woodcock, M.D., Director

Center for Veterinary Medicine
Stephen F. Sundloff, Ph.D., Director

Center for Food Safety and Appiied Nutrition
James Maryanski, Ph.D., Biotechnology Coordinator

Environmontai Protection Apency, Office of Psticide programs
Communications Branch
(703) 305-5017 ph (703) 305-5558 fax
Dariene Dinkins, Director

Deprnent of Agriculture
Biotechnology Information Center, National Agricuitural Uibrary
10301 Baltimore Bivd., 4th Floor Beltsville, MD 20705-2351
(301> 504-5340 ph (301) 504-7098 fax
Internet: biotech@nalusda,gov

Trncei Plants
Animal and Plant. Health Inspection Service

Protection





APPENDIX H. INFORMATION RESOURCEs

PUBLIC POUICY

Biotechnology Industry Organization 1625 K Street N.W., 'Suite 1100 Washington D.C. 20006-1604
(202) 857-0244 (202) 857-0237
Web page: http:l/www.bio.com

Council for Agricultural Science and Technology 4420 West Lincoln Way. Ames, IA 500 14-3447
<515) 292-2125 ph (515)>292-4512 fax

Department of Health and Human Services Food and Drug Administration Office of Communication
1401 Rockv.iIe Pike Rockville, MD 20855
(301) 827-0377 ph
Mark Elengold, Director
World-wide home page: http:/lwww.FDA.gov

Department of Agriculture Biotechnology Information Conter National Agricultural Library
10301 Baltimore BJvd., 4th Floor Beltsville, MD 20705-2351
<301) 504-5340 ph <301) 504-7098 fax
Internet: biotech@nalusda.gov

Environmental Protection Agency Office of Pesticide Programs Communications Branch
(703> 305-5017 ph <703) 305-5558 fax
Darlene Dinkins, Director

DIRECTORIES

Colorado BiolMedical Venture Conter 1610 Pierce Lakewood, CO 80214
<303> 237-3998 ph <303> 237-4010 fax
Lew Kontik, President

Iowa Biotechnology Association 100 E. Grand, Suite 160 Des Moines, IA 50309
(515) 246-1452 ph <515) 246-1701 fax
Ms. Myrt Levin, Executive Director

Minnesota Biotechnology Association P.0. Box 16315 St. Paul, MN 55116

CO 80202



MAGAZINES

Applied Clinscal Trials
(218) 723-9437 fax
A monthly magazine on the lastest clinical trials issues worldwide. Free for medical professionals

Biotech Reporter
<800) 959-3276
A subscription monthly newsletter on the latest commercial developmeflts in agricultural biotechnology.

BioVenture View
(415) 578-6615
A monthly publication off ering in-depth analysis of biotechnology companies, products and events.

BioWorld Today
(800) 879-8790
Daily, faxed intelligence service containing information on Iatest financial developmeflts within industry.

Genetic Engineering News
<914> 834-3100 ph
An inexpensive but "must-have" trade magazine with latest developments in industry.

Human Gemome News
(615) 576-6669
Published by NIH, it contains latest information on Human Gemome Project.
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