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Executive Summary

This benchmark document has been compiled with three purposes in mind.  The primary intent of this document is to define the Oregon Bioscience Industry and to provide a set of benchmarks that can be used to track the performance of the industry in future years.  The second objective is to identify some of the factors affecting the growth and performance of the Bioscience Industry in Oregon.  The final aim of this study is to provide a comparison of the Oregon Bioscience Industry with those present in other states or regions allowing horizontal and “best practices” analysis.

In the treatment of these benchmarks we were requested to address several broad categories of activity that affect the environment for growth of the Bioscience Industry within the State, and that are relevant to the planning activities of governmental, educational and industrial groups.  These categories include: industry performance; education and research; financing; government; physical infrastructure; and industry association.

At the initiation of this project, an advisory group of government, academic and industry professionals was convened.  The single most important question voiced by that group was, in so many words, “Is there an industry here?”  From the data presented in this report it is safe to conclude that the answer to that question is a resounding “Yes.”  However, it is also clear that the Oregon Bioscience Industry is relatively small and that industry growth will require an associated increase in the amount and stature of academic research (the source of novel technology) expanded financial resources, additional physical infrastructure and a supportive governmental/regulatory environment.

Industry Definition

The Bioscience Industry in Oregon and elsewhere is comprised of companies with diverse products and services.  The distinction shared by these concerns is that each derives its revenue or livelihood from knowledge rooted in the life sciences.  The products of this industry are as diverse as medical instruments and devices, medical diagnostics, human and animal drugs, food products, pesticides, and computer systems for delivering and managing healthcare.  Companies in Oregon have been formed around expertise in biotechnology, bioinformatics, bioengineering, pharmaceutical development, agricultural biotechnology, food and drug manufacturing, chemical reagent production, contract research and software engineering.

It must be noted that the bioscience industry as a whole also includes life scientists and healthcare professionals in hospitals and universities, forestry companies and government agencies.  However, in this report we will focus on the commercial development of life science in “for profit” endeavors.

Industry Snapshot

In 1998, the bioscience industry in Oregon was comprised of 106 companies, 11 of which are publicly traded.  The list of companies included in this study is included as Appendix 1.  Complete or partial financial data was collected from 36 companies representing 72% of the total private workforce.  Where possible, estimates for the industry as a whole were extrapolated from the reported figures based on employment numbers.

Table 1. Overview of the Oregon Bioscience Industry


1998
1997
Change

Number of Companies
106
86
23.3%

Total Industry Employment
2931
2791
5.0%

Average Wage
$45,050
N/A
-

Reported Revenue from Sales
$310 million
N/A
-

Total Economic Impact (Est.)
$488 million
N/A
-

Most of the non-government, non-academic jobs in the bioscience field (92%) were located in the Willamette valley, with 78% of the total positions located in the Portland Metro area, including SW Washington.

Figure 1. Geographic Distribution of the Oregon Bioscience Industry.
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Key Conclusions

Apart from the “end of the decade” and “new millennium” hyperbole, 1999 is a particularly good time to benchmark the Bioscience Industry in Oregon.  Nationwide, the industry is going through a period of intense change.  With the advent of the Internet IPO, the quick dollars have shifted from biotechnology as a high reward, glamour industry.  The shift in investment dollars has choked the smaller biotechnology companies and created a clear division between the “haves” and “have-nots”.  Smaller companies that cannot easily raise money are being acquired or eliminated.

Does this mean that bioscience as an industry is doomed?  The smart money is saying “No!”

Despite the current flight of money from the biotechnology industry, the need for the practical advances promised by biotechnology is undiminished.  The graying of the post-war baby boomers has not stopped.  Their demand for so-called “life-style enchancing” drugs and medical devices as well as treatment for age related diseases will increase rapidly in the next ten years.  Likewise, world population growth has not stopped.  We are now over 6 billion people worldwide, with a new boomlet of teenagers ready to reproduce.  Feeding this combination of long-lived adults and their reproducing offspring will accelerate the demand for even greater improvements in agriculture than were accomplished by the “Green Revolution” of the last century.  All of this will require advances capable of being produced with biotechnology.

Many experts are seeing an opportunity to prepare for the future.  Australia recently unveiled an nationwide initiative to make biotechnology a key industry for a country emerging from an agricultural economy.  Colorado is building a new bioscience research park and has installed tax incentives for research and development.  Two new investment funds have started in the San Francisco area focussed on agricultural biotechnology.

Biotechnology is a knowledge-based industry and it is capital intensive.  The centers of the industry, San Francisco, San Diego, Seattle and Boston, have grown up around major, top-quality research institutions and have been fed by rich sources of local money.  Oregon has three premier research universities performing top-notch experimentation in life science disciplines addressing diseases of both agriculture and an aging population.  To the extent that Oregon’s academic and industrial research environment can continue to flourish, and that capital can be found to support commercialization, the Bioscience Industry in Oregon has a bright future.

State of the Industry

· The Bioscience Industry in Oregon is still small and growing incrementally.  Nationwide, the industry is in a period of consolidation, but there is every indication that a new period of explosive growth is around the corner.

· Growth of the Bioscience Industry in Oregon depends on growth of top-quality bioscience research in the State’s universities and medical institutions.  Bioscience companies are not likely to be recruited into the State from elsewhere in the country in significant numbers.

· On the positive side, the research engine that powers biotechnology is being built up in the Portland Metro Area and the Willamette Valley.  Oregon Health Sciences University has acquired the Primate Center in Hillsboro and is expanding its research efforts with two new buildings planned for the STAR Park on the Hillsboro campus.  The OHSU administration has made a commitment to recruit top quality, internationally known researchers to this new campus.  OSU and U of O have aggressively expanded bioscience research, as well, and the level of NIH research grants statewide has increased 53% since 1993.

· As the intensity of the research effort expands, the discoveries that fuel the bioscience industry will occur.  If efforts are made now to prime the pump, continuing to build up infrastructure, recruit management expertise and financial resources, these discoveries can be developed in Oregon. 

Focus of the Industry

· Currently the largest sector of the Bioscience Industry in Oregon consists of Medical Devices and Diagnostics, with over half of the revenues and nearly 40% of total employment.  The next largest sector, based on revenues and employment, is Reagents and Bioscience Services.  This sector in general has lower capital requirements since products and services can reach the market without going through a lengthy approval process.  Along with Information based companies (listed in the Other Products and Services category in this study), these three sectors should continue to grow even as expansion of the industry nationwide is slowing.

· Companies developing Therapeutics and Agriculture related biotechnology products are likely to suffer most from the current slowdown in bioscience investment.  These companies require large amounts of cash in order to survive the regulatory process, be it through the FDA or USDA.  However, these areas will be the source of products that will be in high demand in the next century.

Industry Association

· The Bioscience Industry in Oregon is fragmented.  There are few cooperative efforts and no important unifying issues that engender cooperation.  Companies in different stages of development and different business sectors have very different needs.  The Oregon Bioscience Association provides representation and services to the industry, but it does not have the critical mass to be proactive in encouraging industry communication or cooperation.  Industry membership in OBA is about 25%, matching the response to the survey used in this study.  In comparison, the response rate to similar surveys in Washington state and Colorado last year was >98%.

Technology Transfer

· The Technology Transfer process at Oregon’s research universities is currently working at about the limits of personnel and funding for protection of new intellectual property will allow.  Additional resources will be required to deal with planned increases in research spending and the new technology developments that will follow.

Capital Availability

· High risk venture funding is essential to the Bioscience Industry in the US.  Local venture funding for startup bioscience companies in Oregon has been available through this decade from the Oregon Resource and Technology Development Fund ORTDF), Oregon Life Sciences Fund (OLS) and a few others.  However, these funds are limited to less than $500,000 per company and follow-on funding in the State has been even more limited.  Dedicated funding programs at the State level can help get ventures started, but without larger amounts of private capital for later rounds of investment, startups are likely to die before they have a chance to reach the product stage.

· With a few notable exceptions there has been no tradition of success in the biosciences from an investment standpoint and capital generally follows success stories.  Currently, the success stories are in information based industries, especially the Internet.  We have defined the Bioscience Industry to encompass ventures that couple the strength of the electronics/communications industry in Oregon with medical and biological information markets.  This is clearly an area that builds on the natural strengths present in the region.

Infrastructure

· There is approximately 188,000 square feet of existing building space in Oregon available for bioscience companies to occupy: Eugene (25,000 ft2), Corvallis (150,000 ft2) and Portland (13,000 ft2).  In 1998, dedicated wet laboratory space (10,000 ft2 of the total) at these facilities was at 100% occupancy.  The need for further expansion of facilities is apparent. The lack of lab space in Oregon for new bioscience endeavors limits the ability of industry to grow.

Education

· The Oregon University System is producing enough graduates in bioscience education programs to provide for all industry employment needs.  The bioscience industry in Oregon has also benefited from the two-year Bioscience Technician training program at Portland Community College, Rock Creek Campus.  All graduates of the program have become employed in their chosen field upon graduation

Introduction

This report presents a comparative survey of the Bioscience Industry in Oregon and SW Washington.  It was intended to provide a baseline of basic information that will enable the Oregon Bioscience Association and interested parties to track the progress of the industry in future years.  The study also sought to provide benchmarks against other states and regions, including those with highly successful bioscience/biotechnology industries (“best practices”) and those at a comparably early stage of development.

Colorado was picked as a peer comparison, based on size, population, distribution of the university system (two major universities and a separate medical school) and a recent trend of replacing traditional natural resource industries with technology based industry.  The “best practices” comparison is with the San Diego area, one of the recognized centers of biotechnology and the bioscience industry worldwide.

Table 2. Industry Comparison

Region
Population (1998)
Square Miles
Number of Bioscience Companies
Number of Bioscience Employees

Oregon
3.2 million
97,000
106
2,931

Colorado
3.9 million
104,000
182
18,636

San Diego Area
2.7 million
4,261
406
26,403

Methodology

This report was prepared using data derived from multiple sources.  Company data was compiled from databases maintained by the Oregon Bioscience Association (OBA) and from an industry-wide survey developed as part of this study sent out to 106 companies in March 1999.  The survey was designed to provide employment and financial statistics for 1998 as well as to solicit estimates of needs for space and other resource going forward.  A copy of the survey is included as Appendix 2.

In addition to survey data, information was collected from publicly available databases, internet sites and publications (Appendix 3), and personal interviews.

Year to Year Comparisons

Prior to this report, the last effort to benchmark the Bioscience Industry in Oregon took place in 1993 as part of the Key Industries Summit sponsored by the Oregon Economic Development Department.  A very limited amount of data is available from the workshop and there is no way to make comparisons with this project because the scope of companies included was not well defined.

Where possible we have included comparisons with 1997 data in order to provide some information on growth, but that information is also limited.

Industry Demographics

For the purpose of this study, we have organized the corporate data into categories that reflect commonalties in capital requirements and government regulation as well as the type of products or services offered.

Industry Sectors

Therapeutics and Drug Discovery represent the glamour side of biotechnology and result in the development of novel prescription drugs.  These products are subject to stringent regulation by the FDA and often take up to twelve years and investments of $50-200 million before they reach the market.

This segment of the industry has the highest risks --barely one in ten drug candidates that enter clinical trials ever reach the market--but it can garner the richest rewards.  A successful prescription drug will generate $100 million to $1.5 billion in annual revenue.  The time and expense required for extended clinical trials makes this sector the most sensitive to the availability of investment capital.  It is also the category most dependent on new discoveries in basic biotechnology research, and its future growth will be closely tied to the growth and quality of the research programs at Oregon’s universities.

Although several important drugs and vaccines are currently in FDA clinical trials at Oregon companies, such as AVI Biopharma, Inc. and Oxis International, to date no therapeutic drugs developed in Oregon have reached the market.  Most of the companies in this category are considered to be in the development phase and therefore as a group, the category has lower current revenues for its size than the others.


Medical Devices and Diagnostics are also subject to FDA regulation, but the timeline is generally shorter and the total investment required is somewhat less than is typical for new drugs.  Products include tests for infectious diseases, surgical devices, patient monitor equipment, and diagnostic instruments.  This group includes several prominent public companies including Epitope, Inc. and Protocol Systems, Inc. of Beaverton and large privately held companies, such as Accumed, Inc. (Beaverton), Biotronik, Inc. (Lake Oswego) and Instromedix (Hillsboro).

This is the largest sector of the Bioscience Industry in Oregon in terms of revenues, employment and number of companies.  While some of this technology springs directly from university research, it most often comes out of practical innovations made by the practicing medical community.

Agricultural Biotech and Environmental companies target non-medical applications of life science and are subject to regulation by other Federal agencies such as the USDA and the EPA.  Products include biorational pest control, improved crop characteristics, veterinary products, waste treatment (bioremediation) and environmental monitoring

Examples of this category include Consep, Inc. which manufactures biorational pesticides in the Bend area and Agritope, Inc. of Portland which produces genetically improved wine grapes and other fruits and vegetables.

Reagents and Biotech Services companies provide the bioscience industry with the “tools of the trade”.  These businesses are subject to minimal regulation and can become profitable as soon as the business is up and running.  Synthetech (Albany), Molecular Probes (Eugene) and PML Microbiologicals (Wilsonville) are some of the largest reagent producers in the state, while Bend Research (Bend) and Oxford Molecular Group (Portland) provide research services to other pharmaceutical and biotechnology companies.

Companies in this segment of the industry are often founded by chemists and bioscience professionals from the academic community who take their expertise into the private sector.  This category is therefore also tied to the strength of the research programs in the university system.

Other Products and Services includes consultants to the industry, information based (computer hardware and software) businesses and interactive media concerns.  MedicaLogic, Inc. provides specialized software for maintaining electronic medical records, while Sapient Health Network (now WebMD) provides patient information over the Internet.  Software Technology Group (Beaverton) provides custom designed software for scientific and biomedical applications.

Due in part to the strength of the high tech industry in Oregon’s Silicon Forest, the information system component of this category is vigorous and provides the Bioscience Industry with a critical link to other knowledge-based industries in the state.

Industry Statistics

The Bioscience Industry in Oregon is relatively young.  Over 60% of the companies comprising the industry today began operations after 1990 (Figure 2).  The industry is concentrated in four geographic areas of the State.  Measured by employment, 78% of the industry in located in the Portland Metropolitan Area, while the Bend, Eugene and the Salem/Albany/Corvallis areas each have about 6-7%.  With Bend as the exception, these areas follow the distribution seen in other states, where the Bioscience Industry is localized around major research universities located in or near major cities.

Figure 2. Current Oregon Bioscience Firms -- Year Founded
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95 of 106 companies reporting data

Growth. Oregon’s bioscience industry is in a growth phase.  The industry has grown from 56 companies in 1993 to 106 companies in 1998, an annualized growth rate of 14.9% (Oregon Bioscience Association data).  Since 1993, technologies at the major research universities in Oregon have spawned 23 of these new companies.

Table 3. Oregon Bioscience Industry Demographics.

Oregon Bioscience Clusters
Number of Companies
Number of Reported Employees
Percent of Reported Employees
Reported Revenues 

from Sales

Portland Metro Area

(incl. Vancouver, WA)
81
2,285
78.0%
$210,099,957

Salem/Corvallis/

Albany
10
180
6.1%
$24,200,000

Eugene
10
222
7.6%
$26,280,000

Bend
4
219
7.5%
$49,600,000

Myrtle Creek
1
25
0.9%
$0

Totals
106
2,931
100%
$310,179,957

The breakdown of the industry by the number of companies for each category as of the end of 1998 is presented in Figure 3.

Figure 3. Profile of the Oregon Bioscience Industry by Primary Business Sector.
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1998 Employment.  The companies included in this study represent a total employment of 2,931 individuals with an average salary of $45,050 per year (survey data).  Nearly three quarters of these employees (72%) have at least bachelors level college degrees and ~28 % have advanced degrees (MD/Ph.D./MBA).

In 1997, the only other year for which data is available for the same range of companies, the employment level was 2,791, indicating an increase of 141 jobs or ~5% in 1998.  Estimates from the Oregon Labor Market Information System in a 1996 study predict that bioscience industry occupations are projected to grow about 15% in the 10 year period ending in 2006.  The same OLMIS study also predicted that 213 positions would be opened yearly in Oregon for public and private jobs in scientific fields during that period.

Figure 4. Oregon Bioscience Firms -- Number of Employees.
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(90 of 106 companies reporting data)

In 1998, according to the 31 companies reporting employee statistics, 28% of employees had Ph.D., MD or MBA degrees, 44% had MS or BS degrees, and 28% had AA degrees or less.  Administration and finance employees with advanced degrees (Ph.D., MD, MBA or equivalent) rated the highest salaries in 1998 followed by advance degreed sales and marketing and research and development functions.  Average salaries for employees in 1998 was reported as follows:

Figure 5. Wage Data Reported in Bioscience Industry Survey.
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Company Revenues

Revenue data was obtained from 36 of the 106 companies surveyed.  However, those companies reporting information represent 72% of the employees in the industry, and 17 of the 22 companies with greater than 25 employees.

The revenues generated from sales of products or services by the different segments of the industry are presented in Figure 6.  It is clear from this graph that Oregon has a strong Medical Device component with over $157 MM in reported revenues.  As might be expected, the Therapeutics/Discovery sector with its protracted development timeline has not yet developed a significant revenue stream.

Figure 6. Bioscience Industry Sector Revenues.
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Breaking out the total revenue from sales by size range clearly indicates that a few companies that have progressed past the developmental stage dominate the revenue picture.  The eleven companies reporting revenues greater than $5 million account for more than 90% of the total reported revenues from sales.  The majority of the firms for which data is available reported revenues less than $1 million.  This is consistent with the distribution of companies measured by employment (Figure 4) showing that greater than 50% of the companies in the industry have less than ten employees. 

Based entirely on companies reporting data, product sales account for 74% of revenues in 1998 and 84% of the expected revenues in 1999.  Contracts and collaborations account for 16% in 1998 and 12% in 1999.  Royalties and licenses account for only 3% and 5% in those same years.

Figure 7. Range of Revenues for Oregon Bioscience Firms.
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(Revenue data was obtained for 36 Oregon Bioscience companies, 34% of industry total).

Economic Impact.   Revenue numbers do not give a complete picture of the size of the Bioscience Industry because many of the companies are early stage ventures that do not have revenues from sales.  Payroll, by itself, also underestimates the impact of the industry because of the tremendous expenses incurred by companies performing clinical trials, laboratory equipment and research supplies that are required to support bioscience R&D.  Finally, employment numbers have been obtained for over 90% of the companies surveyed, making that the most comprehensive basis for estimating the size and growth of the industry.

We have therefore used the available data to estimate the economic impact of the Bioscience industry in Oregon on a per employee basis.  This was accomplished by calculating the average revenue per employee (for profitable companies with sales) or the total expenditure per employee (for companies in the development stage) for each company for which data was available.  Total revenue/expenditure for the 36 companies (representing 2,113 employees) that reported such data in 1998 was just over $351 million, or approximately $166,507 per employee.  Extrapolating that figure to include the other 28% of the employees for which financial data was not available yields an estimate of $488 million in total economic impact for the industry (see Table 4).

Table 4. Bioscience Industry Economic Impact Data.

Total Number Companies in Oregon Bioscience Industry
106

Reported Non-Government, Non-Academic Bioscience Industry Employment
2,931

Total Non-Government, Non-Academic Companies Reporting Revenues and/or Expenditures
36

Number of Industry Employees From Companies Reporting Revenues and/or Expenditures
2,113

Percentage of Industry Employees From Companies Reporting Revenues and/or Expenditures
72.1%

Industry Revenues (or Expenditures) From Companies Reporting Financial Data
$351,830,000

Average economic impact per employee for companies reporting financial data
$166,507

Extrapolated Total Bioscience Industry Economic Impact*
$488,033,000

*Calculated by multiplying the average revenue per employee by the total non-government, non-academic bioscience industry employment.

Sources of Funding for Bioscience Companies

Bioscience industry businesses receive their funding from a number of public and private sources.  These include U.S. government agency grants, venture capital investments, debt financing, equity (IPO) financing and self-funding through revenue generation.  

Public Funding of Private Research

Small Business Innovative Research (SBIR) Grants

Aside from funding institutional research, the NIH provides Small Business Innovation Research (SBIR) and Small Business Technology Transfer (STTR) grant opportunities for small businesses in any of the NIH funded biomedical or behavioral research areas.  This type of funding vehicle is a method of subsidizing novel applied research that may lead to commercializable technologies and is usually reflective of entrepreneurial enterprises.  Most large companies tend to use private sources of money because of the monetary limits on these grants and the claims to intellectual property stipulated in the contract.

STTR’s differ from SBIR’s in that the research is conducted cooperatively by a small business concern in conjunction with a research institution.  In fiscal year 1998 (October 1, 1997-September 30, 1998), the NIH made SBIR grant and contract awards totaling $265.6 million. The amount available for the NIH SBIR program in FY 1999 is estimated to be $307 million.  In FY 1998 the NIH made STTR grant awards totaling $17.2 million, and the amount available for the NIH STTR program for FY 1999 is estimated to be $18 million. 

In 1998, SBIR/STTR grants represented 2.4% of the total amount of grants awarded by the NIH.  In Oregon in 1998, 554 NIH grants were awarded to institutions and businesses.  Out of those, 38 were SBIR/STTR grants, which were awarded to 16 different Oregon Bioscience companies.  Similar comparisons for Colorado and San Diego are shown below.

Table 5. Regional Comparison Small Business Grants Funding Bioscience Companies.

Region
Total SBIR/STTR Grants
Total SBIR/STTR Funding
SBIR/STTR Percentage of Total NIH Funding to the Region

Oregon
38
$8.4M
6.3%

Colorado
34
$5.8M
3.0%

San Diego
79
$16.7M
3.6%

As indicated above, 6.3% of all NIH funding coming into the state of Oregon in 1998 was in the form of SBIR or STTR grants for small businesses.

Private Funding

Private funding was the predominant method of raising capital used in the biotech industry prior to 1997.  Angel investors, venture capital funds and institutional investors provided the majority of money utilized to begin and sustain research and development activities.  Since that time, there has been a fundamental change in how biotechnology companies obtain capital for operations.  In the last two years, private funding was placed more often into high tech and internet firms where a return on investment was realized in a much shorter time span than bioscience companies negotiating the federal government’s regulatory process (see Appendix 8 for a typical approval time line).

In the last two years, biotechnology companies in Oregon have received no venture capital investments.  In Oregon during 1997, one company, Sapient Health Networks, received the total $1M investment of venture money, and in 1998, they received $2.772M of the total Oregon VC investments.  The remaining $1.5M was split evenly between AcryMed, a medical device company, and MedicaLogic, Inc., a health information company (see Appendix 5).  This data was validated by a local VC investor who also stated that “during the last two years, Oregon VC firms did invest in biotechnology companies, just not Oregon biotechnology companies”.  The Oregon VC investments were made to biotechnology companies in Washington and Illinois.

Figure 8. Regional Comparison of VC Investments.
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A listing of Venture Capital investments in bioscience companies for each of the regions under study is listed in Appendices 5-7.

Internal Financing

Some Oregon Bioscience companies generate necessary funding through corporate revenue flows derived from the sales of products and services.  Most small bioscience companies in Oregon are private and this information is not readily available to the public.  Revenue information contained in this report includes data from disclosures of information by publicly traded companies.  A survey sent to Oregon Bioscience companies provided an opportunity for privately held companies to respond in this area, but most companies chose not to provide data.

Education

When first identified as a potential benchmark, the educational system within the bioscience region was thought to be primarily important for the number of graduating students that would be available for employment by the companies comprising the industry.  It was believed that in order for the industry to be successful, the regional university system would have to provide high quality undergraduate students to fill technician level positions, graduate students to perform higher level technical jobs and to move into doctoral student slots, and Ph.D.’s to occupy scientist appointments.  To a certain extent, this is true.  But in Oregon the number of graduating students far exceeded the number of predicted available employment positions.

Table 6. Graduating Bioscience Students and Job Availability.

Bioscience Region
Total Graduating Bioscience Students
Annual Open Bioscience Positions
Excess Graduates

Colorado
2,199
NA
NA

San Diego
1,643
NA
NA

Oregon
1,572
213
1,359

Sources: National Science Foundation, State of Oregon Employment Department.

This excess of educated bioscience workers has created a local glut and allowed the wages to remain low when compared to other occupations requiring similar educational backgrounds.  Without enough Oregon jobs to hire these graduating students, most of the individuals must look to other bioscience regions for gainful employment.  

As has been mentioned previously, most bioscience industries grow out of the technologies developed in the basic scientific laboratories of research universities.  This relationship creates a unique interdependence between the industry and the educational system present in the region.  The quality and reputation of the academic staff has a large impact on the number and type of companies spun out of the universities.  In this study, a comparison between regional bioscience industries and their associated academic institutions with regard to academic/scientific excellence was performed.  Comparisons were made using the number of academic staff in the biosciences that had received prestigious scientific awards.  

As can be seen in Table 7, the San Diego area leads in this category with a total of 46 educators that have been elected to the National Academy of Sciences (NAS), and 2 researchers that have been awarded the Nobel Prize for Medicine and Chemistry.  Colorado universities have a total of 16 bioscience NAS members and one Nobel Laureate.  At the University of Oregon, five professors are members of the Academy in bioscience related disciplines, and Oregon State University has three professors that have been elected to the National Academy of Sciences.  As of the end of 1998, Oregon Health Sciences University had no National Academy members on staff.  Oregon’s total in this category is eight members of the National Academy of Sciences at state academic institutions.  On a per capita basis, Oregon trails San Diego by almost seven-fold and trails Colorado by 2-fold.  Further, there are no Nobel Laureates performing research or teaching at Oregon Universities (refer to Appendices 14-16 for individual data).

Table 7. Number of Bioscience faculty with national and international awards.

Bioscience Region
Educational Institution
National Academy of Science Members 
Nobel Laureates 

San Diego
UCSD
24
1


Salk Institute
11
1


Scripps Research Institute
10



The Molecular Sciences Institute
1



Total
46
2

Colorado
Colorado State University
4



University of Colorado
9
1


Univ. of Colorado Health Sciences Center
2



Total
16
1

Oregon
University of Oregon
5



Oregon State University
3



Total
8
0

Source: National Academy of Sciences, 1998 and Nobel Prize Archive, 1998

Government Sponsored Research

The National Institutes of Health (NIH) is a component of the Department of Health and Human Services and the principal health research agency of the Federal Government.  The mission of the NIH is to uncover new knowledge that will lead to better health for everyone.  NIH works toward that mission by: 

· conducting research in its own laboratories

· supporting the research of non-Federal scientists in universities, medical schools, hospitals, and research institutions throughout the country and abroad

· helping in the training of research investigators

· fostering communication of biomedical information

· identifying research findings that can be applied to the care of patients, and helping to transfer such advances to the health care system

· developing and recommending policies related to the conduct and support of biomedical and behavioral research

Institutional Extramural Funding

NIH invests tax dollars for the support and conduct of biomedical research.  More than 81 percent of the investment is made through grants and contracts supporting extramural research and training by more than 50,000 scientists located in more than 1,700 research institutions throughout the U.S. and abroad. 

Final decisions about funding extramural research are made at the NIH headquarters.  The process begins with an idea that an individual scientist describes in a written application for a research grant.  The project might be small, or it might involve millions of dollars.  The project might become useful immediately as a diagnostic test or new treatment, or it might involve studies of basic biological processes whose practical value may not be apparent for many years.

Each research grant application undergoes a rigorous peer review process.  A panel of scientific experts, primarily from outside the government, who are active and productive researchers in the biomedical sciences, first evaluates the scientific merit of the application.  Then, a national advisory council or board, comprised of eminent scientists, as well as public members who are interested in health issues or the biomedical sciences, determines the project's overall merit and priority in advancing the research agenda of the particular NIH funding institute. 

Altogether, about 36,000 research and training applications are reviewed annually through the NIH peer review system.  In Fiscal Year 1995, out of more than 25,000 applications for research projects reviewed, only the top 25 percent were funded.  At any given time, the NIH supports 35,000 grants in universities, medical schools, and other research and research training institutions both nationally and internationally.

The NIH uses three major instruments to provide funds to organizations --grants, cooperative agreements, and contracts.  With grants, the investigator initiates the idea for the research and the funding institution anticipates no substantial program involvement other than providing the facilities and financial stability necessary to accomplish the research.  Similar to grants, cooperative agreements are initiated by the investigator, but differ from grants in that the awarding institute has substantial involvement in carrying out the project's activities.  Research and development (R&D) contracts are awarded to academic institutions and other non-profit and commercial organizations to procure specific activities for scientific inquiries in particular areas of research and development needed by the NIH.  For contract projects, the government issues a Request for Proposal (RFP) advertised as widely as possible, which clearly specifies the work that must be done by the contractor.

Figure 9. NIH Funding of Research Institutions.
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As can be noted in Table 8, the total NIH funding to Oregon and Colorado institutions increased from 1997 to 1998 with Oregon expanding by 12.4%.  Both Colorado and San Diego declined a bit as a percent of total NIH dollars awarded.

Table 8. Regional Funding as a Percent of Total NIH Funding.

Region
1997 
(000’s)
% of 
NIH Total
1998
(000’s)
% of 
NIH Total
1997-1998 % Change

All States
$10,409,670
100%
$11,135,237
100%
7.0

Oregon
$118,777
1.14%
$133,499
1.20%
12.4

Colorado
$181,848
1.75%
$192,306
1.73%
5.8

San Diego County
$474,358
4.56%
$470,385
4.22%
0.08

Figure 10. Categories of NIH funding vehicles.
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The composition of the NIH funding is divided among the various grant types as listed in Figure 10 and generally a few categories in each region are responsible for the bulk of the funds distributed.

As can be seen in Figure 10, all three regions receive the major portion of their NIH support in the form of R01 grants for traditional basic research projects at educational institutions.  From there, the breakdown of grant type varies widely with 21% of San Diego’s 1998 NIH funding coming from research contracts and 10% coming from long-term research programs.  A further explanation of each grant category can be found in Appendix 4.

Technology Transfer

Introduction

The process of transforming discoveries made in university basic research laboratories into useful products and services is known as “technology transfer”.  The ability of universities to license and transfer novel technologies to companies for further development was bolstered by the passage of the Bayh-Dole Act in the early 1980's.  This legislation allowed academic research institutions and other nonprofit organizations to retain title to inventions made in their labs under government sponsorship.  As the federal support for university research has lagged behind the cost of performing scientific studies, revenues from technology licensing and royalty streams have become an important source of funding to schools.  This incentive for universities to further utilize the technology transfer process has provided increased awareness and availability of intellectual property to the private research sector.

For the Bioscience Industry, perhaps more than any other major industrial sector, technology transfer performs an integral and necessary function.  Most of the products of the bioscience industry available in the world today have roots in the academic realm.  The key objective of technology transfer is to move the technologies discovered in university basic research laboratories into applied science companies where they can be further developed into products and services.  In order for both the general public and universities to benefit from the transfer of new technology, the process must be conducted so that it encourages and supports research relationships with the private sector and assists in providing funds to support research and education at the universities.

The Oregon Bioscience Industry relies upon the technology transfer process to provide the technological foundations for new companies and original developmental projects for established businesses.  Therefore, the performance of the Technology Transfer offices at the universities in our state can have a tremendous impact on industry’s sustainability and growth.

A Summary of Oregon Schools

Data was collected from the three major Oregon colleges currently conducting extensive bioscience research activities, Oregon State University, University of Oregon and Oregon Health Sciences University.  This section will contrast the technology transfer activities at each of the three schools and to other academic institutions reporting technology transfer data.

Research Expenditures

Total Sponsored Research Expenditures (TSRE) provide a measure of the amount of scientific funding brought into the research institutions and utilized for the support of basic scientific research.  These funds come from public dollars administered through federal agencies (NIH, NSF, FDA, DOE, etc.), from private philanthropic organizations (American Heart Association, Alzheimer’s Association, etc.) and from relationships with private industry (clinical trial sponsorship, sponsored research agreements, etc.).  The amount of TSRE’s can be used to evaluate the ability of a university and its scientific staff to attract money for research.  This funding is provided to academic institutions to support the pursuit of scientific knowledge and can lead to commercializable scientific applications.  It is generally thought that the greater the availability of TSRE’s, the more research that can be accomplished and therefore the greater potential for producing novel technologies that can be licensed to private entities.  The three Oregon universities studied garnered over $271 million dollars in TSRE’s in 1997 to support research activities and the amount was divided as shown in Figure 11.

Figure 11. 1997 TSRE’s at Oregon Universities.
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Technology Transfer at Oregon Universities

The ability of Technology Transfer programs to turn basic research into valuable intellecutal property can be measured directly with data reported annually to AUTM (Table 9) and other derived performance metrics.  It must be noted however that the tabular data does not take into account the number of professional licensing personnel at the universities or the availability of funds to support the patenting process.  Furthermore, the novelty and quality of the research performed at the universities plays a large role in the ability of licensing and patenting professionals to perform their jobs.

Table 9. Technology Management Data Reported for Oregon Universities.

Invention Disclosures Received


1997
1996
1995
1994
1993
Avg. Ann. Growth

OSU
31
31
24
19
19
12.6%

OHSU
23
25
36
23
28
-3.6%

U of O
9
9
5
19
17
-9.4%

Patent Applications Filed


1997
1996
1995
1994
1993
Avg. Ann. Growth

OSU
14
10
6
14
14
0.0%

OHSU
25
18
43
26
21
3.8%

U of O
11
11
12
11
12
-1.7%

Patents Issued


1997
1996
1995
1994
1993
Avg. Ann. Growth

OSU
5
6
7
14
14
-12.9%

OHSU
15
6
10
10
6
30.0%

U of O
14
16
4
6
2
120.0%

Number of Licenses Yielding Income


1997
1996
1995
1994
1993
Avg. Ann. Growth

OSU
26
33
26
26
18
8.9%

OHSU
34
26
28
23
40
-3.0%

U of O
12
13
19
7
11
1.8%

Total License Income (000’s)


1997
1996
1995
1994
1993
Avg. Ann. Growth

OSU
$515
$520
$356
$518
$427
4.1%

OHSU
$345
$396
$872
$434
$313
2.0%

U of O
$143
$136
$55
$65
$48
39.6%

Source: AUTM data.

Further data provided by the Technology Transfer offices at each of at each of Oregon’s three major research universities indicates that the number of technology licenses being executed has remained stable over the last five years.  Unfortunately for the bioscience industry in Oregon, the great majority of the new intellectual property assets being developed in our state’s university laboratories are being licensed to out of state entities (Figure 12).

Figure 12. Oregon Developed Technology Licensing Disposition.
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Data provided by OHSU, OSU, and U of O Technology Transfer Offices

Technology Transfer Personnel

In order for the universities to engage in the protection and licensing of intellectual property, the Technology Transfer offices must be staffed with professionals.  These individuals perform a range of activities from soliciting invention disclosures from researchers to writing and negotiating technology licenses.  The relative number of professional full time employees (FTE) in the technology transfer office is highly associated to several metrics of performance.  A limited correlation analysis using professional Technology Transfer FTE from reporting institutions across the nation highlights these relationships (Appendix 12).

At Oregon universities, the number of full time licensing professionals (FTE’s) has grown to accommodate an increased workload (Table 10).  The Technology Transfer offices at Oregon universities are self-funded for the most part and rely on licensing revenues to support office expenses.  In speaking with the Directors of each office, it was stated by all that an increase in the number of professional FTE’s would result in a concomitant rise in the productivity of the Technology Transfer programs.

Table 10. Professional FTE's at Oregon Universities (academic year).


1993
1994
1995
1996
1997
1998

OHSU
1.2
1.2
1.8
1.8
1.8
1.8

OSU
0.8
1.0
1.0
1.0
1.0
2.0

U of O
0.5
0.5
0.5
1.0
1.0
2.0

Statistical Analysis

For this study, a limited set of statistical analyses was performed that relate certain aspects of the technology transfer process.  Correlation analysis methods were used to identify how the amount of TSRE and number of professional FTE’s impact the flow and value of technologies developed in university labs.  The results of studies performed on data from Oregon universities are illustrated in Appendix 11.  This type of analysis also allows comparison to other university technology transfer offices as shown in Appendix 12.  The regression analysis uses data from all reporting entities to calculate an average relationship between TSRE’s and one other variable (Appendix 10).

Table 11. Regression Analysis Results.
Oregon Health Sciences University



Item
Calculated
Actual

Patent Disclosures Received
42
23

Patents Applications Submitted
26
25

Patents Issued
11
15

Licenses/Options Executed
13
14

Licenses/Options Yielding Revenue
26
34

License/Option Income Received
$2,667,680
$345,000





Oregon State University



Item
Calculated
Actual

Patent Disclosures Received
62
31

Patents Applications Submitted
39
14

Patents Issued
16
5

Licenses/Options Executed
21
7

Licenses/Options Yielding Revenue
41
26

License/Option Income Received
$3,948,872
$515,000





University of Oregon



Item
Calculated
Actual

Patent Disclosures Received
29
9

Patents Applications Submitted
17
11

Patents Issued
7
14

Licenses/Options Executed
8
10

Licenses/Options Yielding Revenue
16
12

License/Option Income Received
$1,831,676
$143,000 

For example, a university collecting the same amount of total sponsored research dollars as OSU would normally receive 62 patent disclosures per year.  The calculated values do not present a completely accurate picture of the Technology Transfer activities because other factors such as the relative professional staffing in the technology transfer offices and funding for patent applications may not be similar.  Overall, the results presented provide a general comparison. 

Generally speaking, an increase in research spending leads to more licensable technologies, and more professional technology transfer personnel facilitate the process.

Each Oregon University may want to perform a more in-depth statistical analysis to provide relative performance benchmarks.  This type of study extends beyond the scope of the work presented in this paper.

Conclusion

The Oregon Bioscience Industry is dependent upon state research universities to provide an ongoing flow of new technologies.  This intimate relationship further illustrates the necessity for a public to private technology transfer process that provides value to both partners.  One potential benchmark for the Bioscience Industry, with respect to Technology Transfer, is to increase the number of new intellectual properties licensed to Oregon Bioscience Industry companies. 

Physical Infrastructure

Location Requirements

The needs of the Bioscience Industry regarding location are particular.  The industry is heavily dependent upon the research universities to provide novel technologies for commercial development, for access to their extensive collection of industry-related books and journals and for the scientific tools present at universities that are not readily available elsewhere (DNA sequencing labs, protein analysis apparatus and specialized microscopy).  For these reasons, most regional bioscience industries grow in the penumbra of research universities.  

Another industry site requirement is the presence of an abundant supply of high quality water.  This provides research & development laboratories and manufacturing facilities with the most commonly used natural resource, water.  Further, proximity to an international airport provides transportation for manufactured goods requiring overnight delivery, both to and from the local companies.  The airport also provides international conveyance for scientists, funding executives and corporate management personnel

Facility Requirements 

The bioscience industry also has specific requirements for R & D laboratory and manufacturing space.  The tenant improvements (TI’s) needed for research and production activities go well beyond what are normally available in leaseable property.  “Wet lab” space necessary for bioscience research places certain restrictions as well as additional needs for bioscience companies.  Laboratory activities generate biological and radiological and chemical byproducts that must be stored and/or processed on site.  Environmental laws limit certain contaminants in the effluent from these facilities, but the allowable liquid wastes demand upgraded plumbing.  Air handling capacity allowing the installation of chemical fume hoods and tissue culture hoods extends beyond normal building codes.

Laboratory Space

The amount of laboratory and production space needed will grow over the next several years, with required laboratory space leading the way.  Seventy-five percent of survey of respondents answered questions regarding their space needs and the data is presented in Figure 13.

Figure 13. Survey Respondant Physical Infrastructure Needs.

[image: image13.wmf]0

20

40

60

80

100

120

140

Thousands of Sq. Ft.

1998

1999

2000

Space Requirements for Oregon Bioscience Companies

Laboratory

Office

Production


Each of these characteristics means additional expense for starting bioscience companies.  Oregon recognized this need in 1993 and built-out a facility in downtown Portland, the Oregon Biotechnology Innovation Center (OBIC).  This building provides the 7,000 ft2 of wet lab space and shared research equipment to small bioscience companies.

There are three other locations in Oregon outside of existing bioscience companies that provide operations, manufacturing and office space to bioscience companies.  The Riverfront Research Park in Eugene has 25,000 ft2 of private space that can be used for some R&D activities and manufacturing activities.  The University of Oregon owns 2,500 ft2 of space that has been converted into an Innovation Center that has limited bioscience research space.  In Corvallis, bioscience companies occupy space at the Benton Enterprise Center and conduct limited R&D activities, but all improvements must be installed and removed by the tenant.  The Sunset Research Park in Corvallis currently provides space to two bioscience companies.  Available space is convertible, but all necessary capital improvements are the responsibility of the tenants.

Office Space 

A further requirement for the bioscience companies is office space be placed in close proximity to the laboratories.  This need of access to both the lab and office environments is currently not being met by the industry.  In the recent OBA Industry Survey, a majority of respondents indicated a need for additional office space in the near future.  With the combined need of office and lab facilities, and the further fact that the available mixed space in Oregon is near or at capacity, a requirement exists for further development of facilities to serve the growing industry.

Table 12. Physical Infrastructure Available for Oregon Bioscience Companies.

Facility
Lab Space
Office Space
Occupancy

OBIC-Portland
4,033 ft2
4,350 ft2
~100%

River Front Research Park, Eugene
25,000 ft2 of mixed
>95%

Benton Enterprise Center, Corvallis
1,500 ft2 dedicated 1,500ft2 build out
12,000 ft2 
100%

Sunset Research Park, Corvallis
100,000 mixed
100%

In 1998 each of the facilities in Oregon that is able to provide space to bioscience companies was at capacity (Table 11).  This provides a further illustration of a lack of suitable laboratory and office for companies requiring both.  Industry segments that are most acutely affected by these space shortages fall into the Therapeutics/Discovery and Reagents and Services categories.

Government

Legislation

A conservative majority rules the Oregon Legislature, with most Senators and Representatives coming from non-urban areas.  In an effort to maintain the quality of life and the physical beauty of Oregon, a restrictive legislative environment prevails.  It is understood that public policy cannot create or sustain the industry, this is the purview of business sector.  However, government bodies do create the conditions that can encourage innovation and industry growth by setting macro-economic policies.  Legislative issues are geared toward preserving those qualities that are distinctive to the Northwest.  This focus has presented some limitations to the growth of the Bioscience Industry in Oregon.  In some cases, the statutes in place in Oregon are the most restrictive in the nation.  Two pieces of recent legislation provide an example of the effects of conservative legislation on the industry.  

Genetic Privacy Issue

For the last 3 legislative sessions, Genetic Privacy has been a major topic in the formation of statutes.  With the advancements made in scientific arenas, it is now possible to learn tremendous amounts of genetically derived information about an individual and all of their relatives.  In some cases, this information can be used in discriminatory practices, for example in employment practices and insurability.  In 1995, the Oregon Genetic Privacy Bill was passed by both the House and Senate and includes a provision stating that “an individuals genetic makeup is considered the property of the individual”.  This wording has caused a flurry of activity on the part of the Pharmaceutical Industry and the Biotechnology Industry Association lobbyist to reform the statute.  It seems that the inclusion “property” has led to industry concerns of liability and ownership of human research materials.  The current session of legislature was not able to write legislation that appealed to both sides of the issue, and the statutes remain as written in 1995.  The fall out from this may be a decreased amount of industry financial support for bioscience companies in Oregon.

Another provision in the statute requires the destruction of the tissue samples upon demand by the donor, or their representatives.  In an effort to prevent genetic information from getting into the wrong hands, the laws could actually prevent ongoing genetic studies.  More involvement from the industry at early stages of the legislative process may have prevented the current restrictive statute.

Cloning

Since the news from Scotland that sheep had been cloned, anti-human cloning legislation has appeared in every state.  Without the scientific knowledge necessary to write laws on this issue, the ability to perform certain research activities with human tissue has become illegal.  While expert witnesses did testify at public hearings, the “Frankenstein Effect” has caused the legislators to err on the side of too much regulation.  The bioscience industry believes that attempts to clone a complete human are morally and ethically wrong, but the definition of what cloning constitutes has placed further restrictions on the ability to use human tissues in bioscience research.

Taxation

R&D Credits

Most bioscience companies have a research and development component, and usually these portions are the most expensive part of scientific operations.  In order to stimulate innovation, federal and state lawmakers have provided tax credits to companies for that portion of expenditures related to R & D activities.  In the past, this credit has been provided to Oregon companies but the existing statute recently expired.  Efforts by all industries utilizing this business incentive to reinstate the Oregon R&D Tax Credit failed when the current legislature was not able to move the bill out of committee.  The R&D Tax Credit bill will not be heard now until the next legislative session in 2001. 

Both California and Colorado have taken a proactive stance in this area and have worked hand in hand with their respective bioscience industries and have instituted tax credits that benefit an industry that is heavily dependant on research and development.  In Colorado, House Bill 1335 was passed in May that “exempts bioscience companies from paying the state’s 3% sales tax on products and materials used in research”.  The legislation is expected to cost the state about $1 million per year in revenues, but the payoff is expected to provide jobs in the biosciences that could lead to an increased corporate tax base in the future.  In California, similar legislation has been on the books for over 10 years.

Regulatory Issues

At all levels of government, a complex regulatory environment guides the Bioscience Industry.  At the local level, zoning restrictions dictate the potential location of bioscience companies.  Water usage and waste management issues are usually regulated at the county or district level.  Trade practices and workplace safety are regulated at the state level, and the approval process for drug development is strictly regulated at the federal level.  Most industries face governmental oversight on similar levels, but the further restrictions placed on business in the bioscience field have lengthened the time required to produce a product.  This extension has probably had the greatest negative impact on the availability of private funds for start-up and growth activities in the biosciences.  The following regulatory hurdle provides an example of the environment faced by companies competing in the Bioscience Industry.

Federal Approval Process 

The normal pathway from a basic science technology to a prescription drug available to the public takes from 10-12 years and over $350 million dollars (conservative estimate, see Appendix 9).  The approval process is necessary to prevent the public from being exposed to agents that can cause more harm than good, but the resources available to the federal agencies for drug and medical device approvals precludes a rapid navigation through approval steps.  Recent changes in the processing of paperwork and the addition of fees required for each of the phase of approval has allowed the hiring of additional regulatory personnel and provided a slight reduction in the overall timeline.

Economic Development

In addition to credits for R&D activities, California provides funds to the Bioscience Industry to assist in growth.  Cooperative agreements between the state and the industry provide matching funds for marketing the benefits of the industry to both the public and to potential business relocation efforts.  Further, in both California and Colorado, portions of land and facilities turned over to the states by the federal government by the closing of military installations have been targeted for expansion of the bioscience industries in those states.  The Fitzsimmons Army Medical Center will now become the home of the University of Colorado Health Sciences Center.  The 162 acres of land surrounding the hospital has been deeded to the bioscience industry for the development of a biotechnology park containing both laboratory and office space.  Ground was broken in March of 1998 on the Bioscience Research Park Headquarter building that will house a biotechnology incubator as well as lab and office space for existing companies.  This is the first phase in the development of 2,500,000 ft2 of specialized research space serving the biosciences.  In California, San Diego Naval Training Center has been returned to the city for public development.  Plans on the board include acreage for biotechnology training programs and for building a bioscience research park.

In Oregon in 1993, the Key Strategies program identified 13 industries believed to hold promise for growth.  One of those highlighted was the bioscience industry.  The Oregon Employment Development Department helped fund the building of OBIC by providing grants and loans to improve the facility and to purchase equipment that could be shared by the resident companies.  OBIC now houses 12 bioscience companies and serves as the home of the Oregon Bioscience Association.  

Industry Association

The mission of the Oregon Bioscience Association is to promote the growth and quality of the Bioscience Industry in the state of Oregon and to ensure that the industry achieves it’s full economic and social potential.

The close relationship between the Association and government agencies was prompted by the OBA’s origins.  As a state-designated Key Industry, OBA received both operational and project support from the Oregon Economic Development Department (OEDD).  The 1993 Strategic Plan of the Association was financed with support from OEDD.  The plan identified OBA’s role to promote the growth and quality of the bioscience industry by serving as a catalyst to promote (1) technology transfer at the state’s research institutions, (2) through incubator development, and (3) by assisting with venture capital formation.  Great progress has been made on the first two goals, while Goal 3 has remained elusive.  

Instead of following the model of most states, Oregon created a biotechnology association and told it to grow an industry.  Because of this mandate, OBA has operated more like an economic development agency than a true trade association.  In fact, OBA is one of the few trade associations that has ever spun out a bioscience incubator as was done with the creation of the Oregon Biotechnology Innovation Center in Portland.

The Association provides an infrastructure for companies to network, exchange ideas and to find solutions to common problems.  OBA communicates with its members through monthly Bio-Update fax newsletters, and to the best of its ability, provides programs to member companies on topics of common interest.  OBA has partnered with The Business Journal to provide an annual industry directory and conference.

The Association functions as a traditional trade association by providing the availability of affordable insurance benefits through an alliance with the Oregon Software Association. Association members can receive discounted pricing on research supplies, but membership in the national trade association, Biotechnology Industry Organization is required.  The association provides semi-monthly forums at which presentations relevant to industry needs are given.  These forums also provide an atmosphere of collegiality and allow members to interact with each other on a regular basis.

The Association has shouldered the role of the industry’s legislative advocate for governmental change for the benefit of its members.  The Executive Director, Dr. Larry Simonsmeier, does provide a voice for the industry at legislative assemblies, but efforts are limited due to the part-time status of the position.  OBA often partners with other industry organizations to effect change in a variety of areas including taxation, regulatory reform, investment, genetic privacy and specific industry concerns.

OBA, through its sister organization, the Oregon Biotechnology Foundation conducts educational programs to increase public awareness and support for the life sciences.  OBF has trained 110 teachers representing 80 Oregon high schools on biotechnology techniques.  More than 14,000 students have benefited from this program since its inception four years ago.

In 1998, the functions of the industry association in Colorado were shared by CATI, a government agency for the advancement of high technology and by the Colorado Biomedical Venture Association.  In San Diego, BioCom represents the bioscience industry and provides an extensive array of benefits to members.  Both associations have full time staffing to address industry needs, and twice yearly organize meetings between members and venture capital companies.

Potential Benchmarks 

Using the language of the Key Industries Summit of 1993, the criteria for useful benchmarks is that they be:

· Measurable

· Results-oriented

· Credible

· Comparable

· Easy to update

On that basis we have chosen the following benchmarks for performance of the bioscience industry.  Some of these benchmarks, such as revenue and employment, are standard measures for any industry.  Others, such as academic research funding and technology transfer, reflect the unique interrelationship of the bioscience industry and university-based research.  Wherever possible, we have chosen benchmarks that can be compared with other states or regions through national databases.

Industry Growth

· Increase the number of bioscience companies, revenues and employment by 5%/year.


1997
1998
2000

Number of Companies
87
106
117

Revenues
N/A
$310 millions
$340 millions

Employment Numbers
2791
2931
3250

Technology Transfer

· Increase the number of Oregon’s university technologies licensed and the fraction licensed to Oregon companies.


1997
1998
2000

Fraction of Licensed Technologies to Oregon Companies
5 /21%
3 / 21%
6 / 25%

Funding

NIH

· Increase NIH funding to Oregon companies and universities.

· Increase the awareness and use of SBIR/STTR’s by private bioscience companies.



1997
1998
2000

NIH Funding in Oregon
$118 million
$133 million
$150 million

SBIR Funding in Oregon
$6.9 million
$8.4 million
$11 million

Private

· Form government and private partnership to provide funding to bioscience companies.

· Increase venture capital invested in developing Oregon companies.



1997
1998
2000

Venture Funding
$1 million
$4.3 million
$10 million

Education

· Recruit world class scientists to the state’s educational institutions.


1997
1998
2000

National Academy Members 
8
8
10

Infrastructure

· Increase the amount of space available statewide for bioscience companies.


1997
1998
2000

Actual Space in sq. ft.
N/A
148,300
175,000

Space Available for new use
N/A
<1,000
10,000

Government

· Increase industry involvement in the legislative process.

· Provide economic development dollars to assist the industry growth.

Industry Association

· Hire a full time Executive Director to increase industry offerings.

· Increase membership and participation in the Oregon Bioscience Assn.



1997
1998
2000

Percentage Membership of Bioscience Companies in OBA
24%
19%
50%

Appendices

Appendix 1: Oregon Bioscience Companies

4Cyte

Bend, OR
Therapeutics / Discovery
A-Fem Medical Corporation
Portland, OR
Medical Devices / Diagnostics
A/B Technologies International  Inc.
Springfield, OR
Agricultural Bioscience / Environmental
AcryMed Inc.
Portland, OR
Medical Devices / Diagnostics
Activated Cell Systems
Portland, OR
Therapeutics / Discovery
Acumed Inc.
Beaverton, OR
Medical Devices / Diagnostics
Advanced Hydrolyzing Systems Inc.
Tualatin, OR
Agricultural Bioscience / Environmental
Advanced Treatment Systems, Inc.
Milwaukie, OR
Agricultural Bioscience / Environmental
Agritope Inc.
Portland, OR
Agricultural Bioscience / Environmental
Alliance Instruments, Inc.
Vancouver, WA
Medical Devices / Diagnostics
Astoria-Pacific Inc.
Clackamas, OR
Medical Devices / Diagnostics
Astraea, Inc.
Lake Oswego, OR
Therapeutics / Discovery
Athena Medical Corp.
Tigard, OR

Medical Devices / Diagnostics
Aves Labs, Inc.
Tigard, OR
Reagents / Bioscience Services
AVI BioPharma
Portland, OR
Therapeutics / Discovery
Axis Clinical Software, Inc.
Portland, OR
Other Products and Services
Bend Research, Inc.
Bend, OR
Reagents / Bioscience Services
Bio Optics
Portland, OR
Medical Devices / Diagnostics
BIO-NOVA, Inc.
Portland, OR
Therapeutics / Discovery
Bio-Reaction Industries, Inc.
Tualatin, OR
Agricultural Bioscience / Environmental
BioAnalogics
Beaverton, OR
Medical Devices / Diagnostics
BioElectric Corp.
Portland, OR
Medical Devices / Diagnostics
Bioject Medical Technologies, Inc.
Portland, OR
Medical Devices / Diagnostics
Bioknowledge
Eugene, OR
Other Products and Services
Bio-Reaction Industries, Inc.

Tualatin, OR

Agricultural Bioscience / Environmental
Biosight Corporation
Beaverton, OR
Medical Devices / Diagnostics
BioSTART
Beaverton, OR
Other Products and Services
Biosystems Research
Lake Oswego, OR
Other Products and Services
Biotronik, Inc.
Lake Oswego, OR
Medical Devices / Diagnostics
Cascade Biologics
Portland, OR
Therapeutics / Discovery
Cascade Materials R&D, Inc.
Beaverton, OR
Reagents / Bioscience Services
Cascade Oncogenics
Eugene, OR
Therapeutics / Discovery
Cascade Research Associates
Philomath, OR
Reagents / Bioscience Services
Consep, Inc.
Bend, OR
Agricultural Bioscience / Environmental
Consulting Clinical & Micro. Lab.
Portland, OR
Reagents / Bioscience Services

DermaSafe Systems
Portland, OR
Medical Devices / Diagnostics
DesChutes Medical Products, Inc.
Bend, OR
Medical Devices / Diagnostics
Dorn Microbiological Associates
Eugene, OR
Reagents / Bioscience Services
Dravon Medical, Inc.
Clacamas, OR
Reagents / Bioscience Services
Ecological Planning & Toxicology, Inc.
Corvallis, OR
Other Products and Services
Electrical Geodesics, Inc.
Eugene, OR
Medical Devices / Diagnostics
Electronic Research Devices
Portland, OR
Medical Devices / Diagnostics
Emerald Diagnostics, Inc
Eugene, OR
Medical Devices / Diagnostics
Endo Vascular Instruments, Inc.
Vancouver, WA
Medical Devices / Diagnostics
Enzyme Technologies
Portland, OR
Agricultural Bioscience / Environmental
Epitope, Inc.
Beaverton, OR
Medical Devices / Diagnostics
ETEC
Portland, OR
Medical Devices / Diagnostics
Gene Dynamics, LLC
Portland, OR
Reagents / Bioscience Services
Gene Tools, LLC
Corvallis, OR
Reagents / Bioscience Services
Genetic Information Mgmt Systems
Portland, OR
Other Products and Services
Goulter  Medical
Portland, OR
Medical Devices / Diagnostics
Health Spectrum, Inc.
Beaverton, OR
Other Products and Services
Hedral Therapeutics, Inc.
Portland, OR
Therapeutics / Discovery
Highland Labortories
Mount Angel, OR
Other Products and Services
Home Health Diagnostics, Inc.
Portland, OR
Medical Devices / Diagnostics
Ikonos Corporation
Portland, OR
Medical Devices / Diagnostics
Immunomedx, Inc.
Lake Oswego, OR

Medical Devices / Diagnostics
Instromedix
Hillsboro, OR
Medical Devices / Diagnostics
Interfacial Dynamics Corp.
Portland, OR
Reagents / Bioscience Services
INTERLAB
Lake Oswego, OR
Therapeutics / Discovery
IPM Technologies
Portland, OR
Agricultural Bioscience / Environmental
Lacamas Laboratories Inc.
Portland, OR
Reagents / Bioscience Services
LaTIS, Inc.
West Conchohocken, PA
Medical Devices / Diagnostics
Levernois & Associates, Inc.
Lake Oswego, OR
Other Products and Services
Marker Gene Technologies, Inc.
Eugene, OR
Therapeutics / Discovery
Martin Diagnostics International
Lake Oswego, OR
Other Products and Services
MedicaLogic, Inc.
Hillsboro, OR
Other Products and Services
MicroHelix Labs Inc.
Portland, OR
Medical Devices / Diagnostics
Moldowan Laboratories,  Inc.
Philomath, OR
Medical Devices / Diagnostics
Molecular Probes, Inc.
Eugene, OR
Reagents / Bioscience Services
Mt. Jefferson Farms
Salem, OR
Agricultural Bioscience / Environmental

Naiad Technologies, Inc
Portland, OR
Agricultural Bioscience / Environmental
NeuroCom International, Inc.
Clackamas, OR
Medical Devices / Diagnostics
Nieffenegger Co.
Woodland, WA
Reagents / Bioscience Services
Northwest Neurologic, Inc
Portland, OR
Therapeutics / Discovery
NuMedics, Inc.
Beaverton, OR
Medical Devices / Diagnostics
Nutri-Logics, Inc.
Portland, OR
Other Products and Services
Oligos Etc., Inc.
Wilsonville, OR
Reagents / Bioscience Services
Oligos Therapeutic, Inc.
Wilsonville, OR
Therapeutics / Discovery
Ora Innovations, Inc.
Portland, OR
Medical Devices / Diagnostics
Oregon Freeze Dry, Inc.
Albany, OR
Reagents / Bioscience Services
Oregon Life Sciences, LLC
Portland, OR
Other Products and Services
Oregon Medical Systems, Inc.
Portland, OR
Medical Devices / Diagnostics
Oregon Organics, LLC
Eugene, OR
Other Products and Services
Oxford Molecular Group, Inc.
Beaverton, OR
Reagents / Bioscience Services
OxiBio
Portland, OR
Medical Devices / Diagnostics
OXIS International, Inc.
Portland, OR
Therapeutics / Discovery
Pangea Medical Inc.
Newberg, OR
Medical Devices / Diagnostics
Peninsula Laboratories, Inc.
Gresham, OR
Therapeutics / Discovery
pHotosomes, Inc.
Wilsonville, OR

Therapeutics / Discovery
P.I. Medical
Portland, OR
Medical Devices / Diagnostics
PML Microbiologicals, Inc.
Wilsonville, OR
Reagents / Bioscience Services
Protocol Systems, Inc.
Beaverton, OR
Medical Devices / Diagnostics
PuriPonics
Portland, OR
Reagents / Bioscience Services
R.S. McQuate & Associates
Eugene, OR
Other Products and Services
Saliva Diagnostic Systems, Inc.
Vancouver, WA
Medical Devices / Diagnostics
Sapient Health Network, Inc.
Portland, OR
Other Products and Services
Schrodinger, Inc.
Portland, OR
Therapeutics / Discovery
Siga Pharmaceuticals, Inc.
Corvallis, OR
Therapeutics / Discovery
Software Technology Group

Beaverton, OR

Other Products and Services
Synthetech, Inc.
Albany, OR
Reagents / Bioscience Services
Targeted Gene Delivery
Portland, OR
Therapeutics / Discovery
TCI America, Inc.
Portland, OR
Reagents / Bioscience Services
TH Charters, Inc
Beaverton, OR
Medical Devices / Diagnostics
Triple Point Biologics
Portland, OR
Reagents / Bioscience Services
Tyler Encapsulations
Gresham, OR
Other Products and Services
Umpqua Research
Myrtle Creek, OR
Therapeutics / Discovery
Vertedyne
Tualatin, OR
Medical Devices / Diagnostics
Viral Partners, LLC
Eugene, OR
Therapeutics / Discovery
WebMD, Inc.
Portland, OR
Other Products and Services
WellMed, Inc.
Portland, OR
Other Products and Services
Wellsource, Inc.
Clackamas, OR
Other Products and Services
World Envirotech
Portland, OR
Agricultural Bioscience / Environmental
Appendix 2: 1999 Industry Benchmarking Survey


CONTACT:

TITLE:

COMPANY:



ADDRESS:



CITY:

STATE:
ZIP:

PHONE:       (            )

E-MAIL:

FAX:            (            )

WEB SITE:

By answering all the questions in the next section you help to benchmark the industry needs, the industry growth and the economic impact of our industry here in the State of Oregon.

YEAR ESTABLISHED IN OREGON:  _____________

Total employees

In Oregon            _______

Total employees

Outside Oregon   ______

PRIVATELY

HELD:                  (
PUBLICALLY

HELD:                   (

· Wholly owned Subsidiary

· Partially owned Subsidiary

· Not a Subsidiary

If a Subsidiary - Parent company:

NAME: _________________________________________

CITY: _____________________________________         STATE:  _________________  COUNTRY: _________________

IS THE COMPANY:                  PRODUCT ORIENTED :  (              SERVICE ORIENTED:   (                BOTH:   (

CHOOSE UP TO THREE AND RANK IN ORDER OF IMPORTANCE

PRIMARY BIOSCIENCE SECTOR:

(  Human Therapeutics
(  Human Diagnostics

(  Medical Devices
(   Drug Discovery

(   Chemical/Reagents
(   Agriculture/Forestry

(   Food Diagnostics
(  Environmental/Waste Management

(   Informatics
(   Software

Other (specify)


THE GOVERNMENT HAS A STANDARD INDUSTRY CLASSIFICATION CODE FOR YOUR COMPANY.   WE WILL USE THE CODES TO HELP MAKE COMPARISONS.

4 DIGIT SIC #      /        /        /        /        /          

NAICS #

WITH REGARD TO THE REMAINDER OF THE SURVEY:
Strict confidentially will be maintained with all survey responses. Only industry aggregated information will be released. For this Benchmark Study to be effective and representative of our industry we need you to give as complete a response as possible. 


Bioscience companies often need upfront money to get to the point of generating products.  It is important to be able to determine the industry’s needs verses the available resources.

EQUITY FUNDING: Estimate $ for the past three years      
NEEDED IN
EXPECTING IN


1996
1997
1998
1999
1999

Self Financed
$
$
$
$
$

Private Placements






IPOs






Follow-on Public Offerings






Strategic Alliances*






Public Debt Offerings and Loans






Other






                             TOTAL
$
$
$
$
$

*Excludes cash flows from milestones, benchmarks, research payments and other collaborative revenue from alliances.

SOURCES OF CAPITAL RAISED BY PERCENTAGE:       Totals from the last three years

In Oregon %     _______     +
Out-of-State %   _______   +
International %    _______  =
100% TOTAL

EXPENSES AND INVESTMENTS:         Estimate $ 


Fiscal 1998
1999
2000

R&D Expenses – internal
$
$
$

R&D Expenses – external




Other Operating Expenses




Capital Investments (bldg. equip.)




                     TOTAL
$
$
$

What percent of your R&D dollar was spent in Oregon for FY 1998?   _______ %

EXPECTED SOURCE OF REVENUE:     Estimate $ 


Actual 1998
Forecast 1999
2000  (FY 99-00)

Product Sales
$
$
$

Contract/Collaborative Research




Royalties and Licenses




Other Revenue




                             TOTAL
$
$
$


“The Origins of a Bioscience Company”

Bioscience companies are organized with assistance from many different sources.  Oregon provides many valuable source institutions.  We would like to know which Oregon source institutions, if any, have assisted in the development of your company.

CHECK ALL THAT APPLY IN EACH COLUMN


LICENSED  TECHNOLOGIES




Founder/

Inventor
Original

Technology
Additional

Technologies
Research

Collaborations
# of Faculty

Consultants

Oregon Health Sciences University






University of Oregon






Oregon State University






Portland State University






Oregon Graduate Institute






Oregon Hospital/Research Foundation






Other Oregon Non-Profit






Other Oregon Institute






Other in Oregon






Out-of-State University






Out-of-State  Institute






Out-of-State Hospital/Research Foundation






Out-of-State  Non-Profit






Out-of-State  Other













Not only do Oregon institutions have an impact on the Bioscience Industry, that impact is reciprocal providing economic growth and additions to the work force.  Companies are always in different stages of development.  We would like to know how your company has grown and what it sees for itself in the future.

NUMBER IN ORDER OF IMPORTANCE FOR EACH YEAR


1998
1999
2003  5 year estimate

Research




Development (pre-clinical/pre-field test)




IND




Clinical Trials, Field Testing




Regulatory Review




Production (commercial scale)




Marketing and Sales




Other










Bioscience companies require specialized tenant improvements to facilities in order to conduct R&D activities.  Wet Lab space is a priority and is almost always permanent once installed.  We are seeking information about the future needs of our industry in the state of Oregon.

SPACE REQUIREMENTS IN OREGON:      Estimate in thousands of square feet


Actual 1998
Forecast 1999
2000  (FY 99-00)

Laboratory




Office




Production




                       TOTAL





Future hiring trends in Oregon are an excellent measure of stability and growth.  Oregon Universities use this information to plan for future curriculum requirements to meet our industry’s needs.

INDICATE THE NUMBER OF EMPLOYEES BY AREA, FOR EACH YEAR,

AND APPROXIMATE AVERAGE SALARY FOR 1998



Actual 1998 Employees
Actual 1999 Employees
Estimate 2000 Employees
Average 1998 Salary
Percent recruited out of state

Research

and 

Development
Ph.D., MD or equiv.







MS or BS







AA or less






Manufacturing

And

Production
Ph.D., MD, MBA or equiv.







MS or BS or less







AA or less






Sales

And

Marketing
Ph.D., MD, MBA or equiv.







MS or BS or less







AA or less






Administration

And

Finance
Ph.D., MD, MBA or equiv.







MS or BS or less







AA or less














Thank you for your cooperation in completing our survey. Please use the back of the survey, or attach an another page for your additional comments or concerns.

Return Survey to:  BioSTART




Or FAX:  503.241.0827




2611 SW Third Ave., Ste.200




Portland, OR  97201

Appendix 3: Information Sources

Internet Resources Utilized

Federal Government 

Bureau of the Census



http://www.census.gov/hhes/www/income.html

Bureau of Labor Statistics (BLS)

http://stats.bls.gov/

BLS Consumer Price Index


http://stats.bls.gov/cpihome.htm

BLS Current Population Survey

http://www.bls.census.gov/cps/cpsmain.htm

BLS Economy at a Glance


http://stats.bls.gov/eag.table.html

BLS, Employment Projection Sources
http://161.119.93.21/BLSOccPrj/SilverStream/Pages/othersites.html

BLS Occupational Outlook Handbook
http://stats.bls.gov/ocohome.htm

BLS Federal Electronic Research and Review Extraction Tool

http://ferret.bls.census.gov/cgi-bin/ferret/ 

Bureau of Transportation Statistics

http://www.bts.gov/

Economics and Statistics Administration
http://cher.eda.doc.gov/agencies/esa/index.html

Fed Stats




http://www.fedstats.gov/

Fed World




http://www.fedworld.gov/

Government Information Sharing Project
http://govinfo.kerr.orst.edu/index.text.html

Government Research Center, National Technical Information Service


http://grc.ntis.gov/

Ingram Library-Federal Government Information
http://www.westga.edu/library/depts/govdoc/federal.html

Jonsson Library of Government Documents






http://www-sul.stanford.edu/depts/jonsson/electronic.html#c

Library of Congress



http://lcweb.loc.gov/global/state/or-gov.html

National Center for Health Statistics

http://www.cdc.gov/nchswww/

National Science Foundation (NSF)

http://www.nsf.gov/

NSF Detailed Statistical Tables

http://srsstats.sbe.nsf.gov/preformatted-tables/

NSF Division of Science Resources Studies
http://www.nsf.gov/sbe/srs/stats.htm

NSF Graduate Student Survey Data

http://www.nsf.gov/sbe/srs/gss/start.htm

NSF R&D Expenditures Data


http://www.nsf.gov/sbe/srs/rdexp/start.htm

NSF Science & Engineering Program Data
http://www.nsf.gov/sbe/srs/sepro/start.htm

NSF Scientific Industry Data


http://www.nsf.gov/sbe/srs/indus/start.htm

Stat-USA




http://www.stat-usa.gov/

U.S. Bureau of the Census


http://www.census.gov/datamap/www/index.html

U.S. Bureau of Labor Statistics

http://www.bls.gov/oreother.htm

U.S. Congress on the Internet


http://thomas.loc.gov/

U.S.D.A. Economic Research Service
http://www.econ.ag.gov/

U.S. Department of Labor


http://www.dol.gov/

U.S. Department of Labor, Agencies

http://www.dol.gov/dol/public/agencies/agency.htm

WebCASPAR Statistics on Academic Science and Engineering

http://caspar.nsf.gov/
State Government 

California

State of California



http://www.state.ca.us/s/

California Occupational Information Coordinating Committee


http://www.soicc.ca.gov/

California Labor Market Information
http://www.calmis.cahwnet.gov/htmlfile/subject/OCCproj.HTM

California Franchise Tax Board

http://www.ftb.ca.gov/

Colorado

State of Colorado Home page


http://www.state.co.us/

University of Colorado Health Science Center gopher://gopher.uchsc.edu:70/11/chancllr/legislat

State of Colorado



http://www.state.co.us/gov_dir/govmenu.html

Colorado Department of Labor

http://cdle.state.co.us/default.htm

Colorado Labor Market Information

http://lmi.cdle.state.co.us/

Colorado Department of Higher Education
http://www.state.co.us/cche_dir/glance.html

Oregon

Oregon State Legislature


http://www.leg.state.or.us/index.html

Oregon Labor Market Information Service
http://olmis.emp.state.or.us/OLMISHOM.HTML

Oregon Economic Development Department
http://www.econ.state.or.us/OEDD.htm

Oregon Population Survey
http://www.osl.state.or.us/csimages/census/1998pops/1998POPS.html

State of Oregon



http://www.state.or.us/

Oregon Census and Demographics

http://webfoot.osl.state.or.us/subject/sb-cens.html

Private Information

AgBio Forum




http://www.agbioforum.missouri.edu/

BioCom San Diego



http://www.biocom.org/

Biotactics




http://www.biotactics.com/

Biotechnology Industry Association

http://www.bio.com/bio.html

Bioweb Biotechnology Directory

http://www.biowebdir.com/new/index.html

Center for Applied Community Research
http://www.accra.org/

Job Smart Salary Survey


http://www.jobsmart.org/tools/salary/

National Biotechnology Information Facility
http://www.nbif.org/indxbdy.html

PriceWaterhouse Coopers Money Tree Survey http://dbserv.mercurycenter.com/business/moneytree/

San Diego Association of Governments
http://www.sandag.cog.ca.us/index2.html

University of California Statistical Summary

http://www.ucop.edu/ucophome/uwnews/stat/

Published Information Sources

Association of University Technology Managers Annual Reports

Bio Editors’ and Reporters’ Guide to Biotechnology, 1997-1998

Colorado Biomedical Directory, 1999-2000

Key Industries Summit Industry Benchmarks Handbook, 1993

Oregon Business Journal Biomedical Directory, 1998 and 1999

Oregon Biotechnology Association Directory, 1993, 1994, 1995, 1996

Oregon Technology Benchmarks, 1998

Portland Health Science Research and Business Development Center Report to PDC, 1998

The Colorado Biomedical Industry: A Report of Findings, 1998

Washington State Biotechnology Targeted Sector Advisory Committee Report to the Legislature,1992

Appendix 4: Description of NIH funding vehicles.

1998 NIH Funding by Type

Type
Description
Colorado
%
Oregon
%
San Diego
%

C
Research Construction

0%
2,500,000 
2%
1,000,000 
0%

D
Training Projects

0%
166,662 
0%
3,567,827 
1%

F
Fellowship Programs
1,381,781 
1%
1,288,514 
1%

0%

G
Resource Programs
48,962 
0%
665,880 
1%
417,419 
0%

K
Research Career Programs
6,152,457 
3%
2,119,764 
2%
3,498,112 
1%

M
General Clinical Research Center Programs
5,132,739 
3%
2,346,094 
2%
4,659,277 
1%

N
Research and Development Related Contracts
5,172,866 
3%
1,462,034 
1%
100,529,988 
22%

P
Research Program Projects and Centers
41,707,073 
22%
22,809,928 
17%
79,230,424 
17%

R
Research Projects
114,435,976 
60%
93,521,016 
71%
249,783,848 
54%

S
Research-Related Programs
1,433,802 
1%
523,943 
0%
1,388,520 
0%

T
Training Programs 
5,101,123 
3%
3,670,279 
3%
10,544,981 
2%

U
Cooperative Agreements
11,739,248 
6%
2,424,406 
2%
15,764,389 
3%

Total

192,306,027

130,831,858

465,816,958


Appendix 5: Oregon Venture Capital Investments, 1997-1998

1997 – Biotechnology

No deals were funded

1997 – Healthcare

Company
Q/YR
Amount

Sapient Health Network Inc.
Q4/1997
$ 1,000,000

1997 – Medical Devices

No deals were funded

1997 – Pharmaceuticals

No Deals were funded


1998 – Biotechnology

No deals were funded

1998 – Healthcare

Company
Q/YR
Amount

Sapient Health Network Inc.
Q3/1998
$ 772,000

Sapient Health Network Inc.
Q2/1998
$ 2,000,000

1998 – Medical Devices

Company
Q/YR
Amount

AcryMed Inc.
Q2/1998
$ 750,000

MedicaLogic Inc.
Q3/1998
$ 750,000

1998 – Pharmaceuticals

No deals were funded

Source: PriceWaterhouseCoopers Money Tree( Survey

Appendix 6: Venture Capital Investments in Colorado, 1997

Biotechnology

Total
2 Deals
$1,175,000


Healthcare

Total
1 Deal
$ 10,000,000


Medical Devices

Total
2 Deals
$4,200,000


Pharmaceuticals

No Deals Funded

Venture Capital Investments in Colorado, 1998

Biotechnology 
Total
6 Deals
$45,150,000


Healthcare

Total
7 Deals
$27,104,690


Medical Devices

No Deals Funded

Pharmaceuticals

Total
3 Deals
$3,859,000


Source: PriceWaterhouseCoopers Money Tree( Survey

Appendix 7: Venture Capital Investments in California, 1997

Biotechnology

Total
44 Deals
$ 311,404,000


Medical Devices

Total
35 Deals
$147,602,000


Healthcare

Total
24 Deals
$ 114,700,000


Pharmaceutical

Total
4 Deals
$ 24,810,000


Venture Capital Investments in California, 1998

Biotechnology

Total
39 Deals
$ 202,685,000


Healthcare

Total
62 Deals
$320,261,000


Medical Devices

Total
41 Deals
$201,2552,000


Pharmaceuticals

Total
11 Deals
$46,700,000


Source: PriceWaterhouseCoopers Money Tree( Survey

Appendix 8 : Drug Development Process - From the Lab Bench to the Patient


R&D Stage
Preclinical Testing
File IND with the FDA
Phase I
Phase II
Phase III
File NDA with the FDA
FDA
Phase IV

Approximate Time
years
9 months to
1 year

1 year
Up to 2 years
Up to 3 years (target dependant)

18 months to
2  years
Ongoing following approval

Test Cohort Demographics
Laboratory testing
Laboratory and animal studies (usually 3 species)

20 to 80 
healthy volunteers
100-300 
patient volunteers
1000 to 3000 patient volunteers




Purpose of Stage
Determine activity, specificity and cytotoxicity
Assess safety and biological activity in animal models

Determine safety in humans
Evaluate effectiveness, determine side effect profile
Verify efficacy, monitor adverse reactions, determine dosage

Review process/
approval granted
Additional post-market
testing required by 
the FDA

Corporate Level
Start-up, small to medium biotech
Start-up, small to medium biotech

Small to medium biotech
Small to large biotech, or partnering with large pharma
Large pharma

Large pharma


Funding of Studies
Seed capital
Seed capital, angels, private round

Venture capital, private round
Private round and/or partnering
Private round and/or IPO

IPO


Cost of 
Studies
$1-$10 million
$1 million

$2 million
$8-$15 million
$20-$50 million

$10-$20 million
$10-$20 million

Success
Rate
1,000,000 compounds evaluated
10,000 compounds evaluated

5 drugs enter clinical trials

1 drug approved


Adapted from PhRMA and NIH

Appendix 9: The FDA Drug Development and Approval Process

The primary goal in drug development is to create new compounds that can treat previously untreatable diseases, or which offer improved properties when compared to existing drugs.  The process of developing a drug is a step-wise series of events, each step building on the results of previous studies.  Each new step is also more complex, more expensive, more time consuming, and more prone to failure.

* It takes 15 years on average for an experimental drug to travel from lab to medicine chest.

* Only five in 5,000 compounds that enter preclinical testing make it to human testing.

* One of these five tested in people is approved.

The U.S. system of new drug approvals is perhaps the most rigorous in the world.  On average, it costs a company $359 million to get one new medicine from the laboratory to the pharmacist's shelf, according to a February 1993 report by the Congressional Office of Technology Assessment.

It takes 15 years on average for an experimental drug to travel from lab to medicine chest, according to the Tufts Center for the Study of Drug Development, Tufts University.  Only five in 5,000 compounds that enter preclinical testing make it to human testing.  And only one of those five drugs receives approval for marketing.

Once a new compound has been identified in the laboratory, medicines are developed as follows:

Preclinical testing: A pharmaceutical company conducts laboratory and animal studies to show biological activity of the compound against the targeted disease, and the compound is evaluated for safety.

Investigational New Drug Application (IND): After completing preclinical testing, the company files an IND with FDA to begin to test the drug in people.  The IND becomes effective if FDA does not disapprove it within 30 days.  The IND shows results of previous experiments; how, where and by whom the new studies will be conducted; the chemical structure of the compound; how it is thought to work in the body; any toxic effects found in the animal studies; and how the compound is manufactured.  In addition, the IND must be reviewed and approved by the Institutional Review Board where the studies will be conducted, and progress reports on clinical trials must be submitted at least annually to FDA.

Clinical Trials, Phase I: These tests involve about 20 to 80 normal, healthy volunteers.  The tests study a drug's safety profile, including the safe dosage range.  The studies also determine how a drug is absorbed, distributed, metabolized and excreted, and the duration of its action.

Clinical Trials, Phase II: In this phase, controlled studies of approximately 100 to 300 volunteer patients (people with the disease) assess the drug's effectiveness.

Clinical Trials, Phase III: This phase usually involves 1,000 to 3,000 patients in clinics and hospitals. Physicians monitor patients closely to determine efficacy and identify adverse reactions.

New Drug Application (NDA): Following the completion of all three phases of clinical trials, the company analyzes all of the data and files an NDA with FDA if the data successfully demonstrate safety and effectiveness.  The NDA must contain all of the scientific information that the company has gathered. NDA’s typically run 100,000 pages or more.  By law, FDA is allowed six months to review an NDA.  The average NDA review time for new molecular entities approved in 1994 was 19.7 months.

Approval: Once FDA approves the NDA, the new medicine becomes available for physicians to prescribe.  The company must continue to submit periodic reports to FDA, including any cases of adverse reactions and appropriate quality-control records.  For some medicines, FDA requires additional studies (Phase IV) to evaluate long-term effects of the drug.

Appendix 10: Technology Transfer Regression Analysis Charts
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Appendix 11: Technology Transfer Correlation Analysis Results, Oregon Major Research Universities.

Source: AUTM Data

Appendix 12: Professional Technology Transfer FTE Correlation Analysis, U.S. Universities.


1993
1994
1995

Invention Disclosures Received
0.82
0.83
0.77

Patent Applications
0.85
0.86
0.90

Patents Issued
0.75
0.75
0.76

Number of Licenses Executed
0.77
0.70
0.69

Number of Licenses Yielding Revenue
0.85
0.90
0.90

Source: AUTM Data

Appendix 13: Aggregated Technology Transfer Data
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Appendix 14: Nobel Award Winners in Study States

Nobel Prize Award Winners






University of California San Diego

Name

Year Awarded
Field

Maria Goeppert-Mayer
1963
Physics





The Salk Institute

Name

Year Awarded
Field

Roger Guillemin
1977
Medicine





University of Colorado

Name

Year Awarded
Field

Thomas R. Cech
1989
Chemistry

Appendix 15: National Academy of Sciences Members, Oregon

University of Oregon

Name

Year Elected
Field

V. Boekelheide

1962
Chemistry

Brian W. Matthews

1986
Biochemistry

John A. Schellman

1982
Chemistry

Franklin Stahl

1976
Genetics

Peter H. von Hippel

1978
Biochemistry

U of O Total
5



U of O Biosciences
5








Oregon State University

Name

Year Elected
Field

G. Brent Dalrymple

1993
Geology

Harold J. Evans

1972
Plant Biology

Jane Lubchenco

1996
Population Biology, Evolution, & Ecology

K. E. van Holde

1989
Biochemistry

OSU Total
4



OSU Biosciences
3



Oregon Biosciences Total
8



Appendix 16: National Academy of Sciences Members

Colorado

Location

Number of Members

Colorado State University

4





NeXstar Pharmaceuticals

1





University of Colorado at Boulder 

9





University of Colorado Health Sciences Center 
2





Colorado Biosciences Total

16

San Diego

Location

Number of Members

University of California, San Diego 

24

The Molecular Sciences Institute

1





The Salk Institute for Biological Studies 

11





The Scripps Research Institute

10





San Diego Bioscience Total 

46
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		Patent Applications per Sponsored Research Dollar ($M)		0.12		0.15		0.25		0.19		0.12		25.00%		66.67%		-24.00%		-36.84%		7.71%

		Patent Applications per Disclosures		0.36		0.35		0.71		1.62		0.45		-2.78%		102.86%		128.17%		-72.22%		39.01%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.12		0.11		0.11		0.12		0.15		-8.33%		0.00%		9.09%		25.00%		6.44%

		License Income per Patent Application		$   46,748		$   27,400		$   22,262		$   35,638		$   76,298		-41.39%		-18.75%		60.08%		114.09%		28.51%

						$   41,669

		Univ of CO

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.11		0.15		0.18		0.21		0.22

		Patent Applications per Disclosures		0.45		0.48		0.69		0.6		0.65

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.08		0.1		0.11		0.17		0.23

		License Income per Patent Application		39781		29295		30140		37915		46143

		Univ of Denver

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.15		0.24		0.44		0.33		0.08

		Patent Applications per Disclosures		0.2		0.43		1		4		0.5

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.15		0.08		0.07		0.08		0.08

		License Income per Patent Application		77000		20333		13333		25000		103000

		CSU

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.11		0.06		0.12		0.05		0.06

		Patent Applications per Disclosures		0.43		0.15		0.46		0.26		0.2

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.14		0.15		0.14		0.1		0.15

		License Income per Patent Application		23462		35571		23212		44000		79750





California

		CA Aggregate																				CA

				1993		1994		1995		1996		1997		93/94 Change		95/94 Change		96/95 Change		97/96 Change		Average

		Patent Applications per Sponsored Research Dollar ($M)		0.24		0.25		0.84		0.31		0.4		4.17%		236.00%		-63.10%		29.03%		51.53%

		Patent Applications per Disclosures		0.73		0.82		1.51		0.81		0.86		12.33%		84.15%		-46.36%		6.17%		14.07%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.35		0.25		0.88		0.88		0.71		-28.57%		252.00%		0.00%		-19.32%		51.03%

		License Income per Patent Application		16468		19867		109566		151804		128386		20.64%		451.50%		38.55%		-15.43%		123.82%

												85218.2

				CA		CO		OR

		Patent Applications per Sponsored Research Dollar ($M)		51.53%		7.71%		-0.89%

		Patent Applications per Disclosures		14.07%		39.01%		12.42%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		51.03%		6.44%		-3.45%

		License Income per Patent Application		123.82%		28.51%		9.53%






_986211382.xls
Oregon

		

		OHSU

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.35		0.38		0.55		0.23		0.29

		Patent Applications per Disclosures		0.75		1.13		1.19		0.72		1.09

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.67		0.34		0.36		0.33		0.4

		License Income per Patent Application		$   14,905		$   16,692		$   20,279		$   21,999		$   13,800

		OSU

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.12		0.13		0.05		0.08		0.11

		Patent Applications per Disclosures		0.74		0.74		0.25		0.32		0.45

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.16		0.24		0.21		0.25		0.2

		License Income per Patent Application		$   30,500		$   37,000		$   59,333		$   52,041		$   36,786

		U of O

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.26		0.26		0.28		0.21		0.2

		Patent Applications per Disclosures		0.71		0.58		2.4		1.22		1.22

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.24		0.16		0.44		0.25		0.22				$   22,877

		License Income per Patent Application		$   4,000		$   5,909		$   4,583		$   12,338		$   13,000

		OR Aggregate

				1993		1994		1995		1996		1997		93/94 Change		95/94 Change		96/95 Change		97/96 Change		Average

		Patent Applications per Sponsored Research Dollar ($M)		0.24		0.25		0.29		0.17		0.2		4.17%		16.00%		-41.38%		17.65%		-0.89%

		Patent Applications per Disclosure		0.73		0.82		1.28		0.75		0.92		12.33%		56.10%		-41.41%		22.67%		12.42%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.35		0.25		0.34		0.28		0.27		-28.57%		36.00%		-17.65%		-3.57%		-3.45%

		License Income per Patent Application		$   16,468		$   19,867		$   28,065		$   28,792		$   21,195		20.64%		41.26%		2.59%		-26.39%		9.53%





Sheet1

		

		CO Aggregate

				1993		1994		1995		1996		1997		93/94 Change		95/94 Change		96/95 Change		97/96 Change		Average

		Patent Applications per Sponsored Research Dollar ($M)		0.12		0.15		0.25		0.19		0.12		25.00%		66.67%		-24.00%		-36.84%		7.71%

		Patent Applications per Disclosures		0.36		0.35		0.71		1.62		0.45		-2.78%		102.86%		128.17%		-72.22%		39.01%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.12		0.11		0.11		0.12		0.15		-8.33%		0.00%		9.09%		25.00%		6.44%

		License Income per Patent Application		$   46,748		$   27,400		$   22,262		$   35,638		$   76,298		-41.39%		-18.75%		60.08%		114.09%		28.51%

		OR Aggregate

				1993		1994		1995		1996		1997		93/94 Change		95/94 Change		96/95 Change		97/96 Change		Average

		Patent Applications per Sponsored Research Dollar ($M)		0.24		0.25		0.29		0.17		0.2		4.17%		16.00%		-41.38%		17.65%		-0.89%

		Patent Applications per Disclosure		0.73		0.82		1.28		0.75		0.92		12.33%		56.10%		-41.41%		22.67%		12.42%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.35		0.25		0.34		0.28		0.27		-28.57%		36.00%		-17.65%		-3.57%		-3.45%

		License Income per Patent Application		$   16,468		$   19,867		$   28,065		$   28,792		$   21,195		20.64%		41.26%		2.59%		-26.39%		9.53%

		CA Aggregate

				1993		1994		1995		1996		1997		93/94 Change		95/94 Change		96/95 Change		97/96 Change		Average

		Patent Applications per Sponsored Research Dollar ($M)		0.24		0.25		0.84		0.31		0.4		4.17%		236.00%		-63.10%		29.03%		51.53%

		Patent Applications per Disclosures		0.73		0.82		1.51		0.81		0.86		12.33%		84.15%		-46.36%		6.17%		14.07%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.35		0.25		0.88		0.88		0.71		-28.57%		252.00%		0.00%		-19.32%		51.03%

		License Income per Patent Application		$   16,468		$   19,867		$   109,566		$   151,804		$   128,386		20.64%		451.50%		38.55%		-15.43%		123.82%





Colorado

		CO Aggregate

				1993		1994		1995		1996		1997		93/94 Change		95/94 Change		96/95 Change		97/96 Change		Average

		Patent Applications per Sponsored Research Dollar ($M)		0.12		0.15		0.25		0.19		0.12		25.00%		66.67%		-24.00%		-36.84%		7.71%

		Patent Applications per Disclosures		0.36		0.35		0.71		1.62		0.45		-2.78%		102.86%		128.17%		-72.22%		39.01%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.12		0.11		0.11		0.12		0.15		-8.33%		0.00%		9.09%		25.00%		6.44%

		License Income per Patent Application		$   46,748		$   27,400		$   22,262		$   35,638		$   76,298		-41.39%		-18.75%		60.08%		114.09%		28.51%

						$   41,669

		Univ of CO

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.11		0.15		0.18		0.21		0.22

		Patent Applications per Disclosures		0.45		0.48		0.69		0.6		0.65

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.08		0.1		0.11		0.17		0.23

		License Income per Patent Application		39781		29295		30140		37915		46143

		Univ of Denver

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.15		0.24		0.44		0.33		0.08

		Patent Applications per Disclosures		0.2		0.43		1		4		0.5

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.15		0.08		0.07		0.08		0.08

		License Income per Patent Application		77000		20333		13333		25000		103000

		CSU

				1993		1994		1995		1996		1997

		Patent Applications per Sponsored Research Dollar ($M)		0.11		0.06		0.12		0.05		0.06

		Patent Applications per Disclosures		0.43		0.15		0.46		0.26		0.2

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.14		0.15		0.14		0.1		0.15

		License Income per Patent Application		23462		35571		23212		44000		79750





California

		CA Aggregate																				CA

				1993		1994		1995		1996		1997		93/94 Change		95/94 Change		96/95 Change		97/96 Change		Average

		Patent Applications per Sponsored Research Dollar ($M)		0.24		0.25		0.84		0.31		0.4		4.17%		236.00%		-63.10%		29.03%		51.53%

		Patent Applications per Disclosures		0.73		0.82		1.51		0.81		0.86		12.33%		84.15%		-46.36%		6.17%		14.07%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		0.35		0.25		0.88		0.88		0.71		-28.57%		252.00%		0.00%		-19.32%		51.03%

		License Income per Patent Application		16468		19867		109566		151804		128386		20.64%		451.50%		38.55%		-15.43%		123.82%

												85218.2

				CA		CO		OR

		Patent Applications per Sponsored Research Dollar ($M)		51.53%		7.71%		-0.89%

		Patent Applications per Disclosures		14.07%		39.01%		12.42%

		# of Licenses Yielding Revenue per Sponsored Reasearch Dollar		51.03%		6.44%		-3.45%

		License Income per Patent Application		123.82%		28.51%		9.53%






_986210920.xls
Regression With All

		Name of Institution		Sponsored Research Expenditures		Sponsored Research Expenditures in Millions		Patent Applications Filed		Patents Issued		Licenses & Options Executed		Licenses & Options Yielding Revenue		Gross License Income Received ($K)		Gross License Income Received in Millions

		University of California System		$1,586,533,000		$1,586.53		500		206		166		528		67,279		$   67.28

		Johns Hopkins University		$942,439,696		$942.44		161		37		46		103		4,686		$   4.69

		MIT		$713,600,000		$713.60		292		134		75		255		21,211		$   21.21

		University of Michigan		$458,500,000		$458.50		128		52		47		83		1,780		$   1.78

		Stanford University		$391,141,224		$391.14		183		64		122		272		51,762		$   51.76

		Harvard Univerisity		$366,710,262		$366.71		124		39		67		232		16,489		$   16.49

		Cornell Research Foundation, Inc		$331,776,000		$331.78		144		62		76		147		3,759		$   3.76

		Yale University		$283,000,000		$283.00		48		24		25		40		13,091		$   13.09

		Columbia University		$244,100,000		$244.10		111		43		112		201		50,287		$   50.29

		University of Southern California		$238,399,312		$238.40		52		29		36		20		687		$   0.69

		University of Washington		$528,602,441		$528.60		62		34		54		142		11,510		$   11.51

		University of Colorado		$343,300,000		$343.30		77		21		29		80		3,553		$   3.55

		University of Utah		$156,897,757		$156.90		78		35		26		56		2,273		$   2.27

		Colorado State University		$134,812,851		$134.81		8		5		9		20		638		$   0.64

		Oregon State University		$131,467,000		$131.47		14		5		7		26		515		$   0.52

		Washington State University		$87,539,902		$87.54		26		6		16		45		157		$   0.16

		Oregon Health Sciences University		$85,050,000		$85.05		25		15		14		34		345		$   0.35

		University of Oregon		$54,762,524		$54.76		11		14		10		12		143		$   0.14

		Univ of Idaho/Idaho Research Found		$31,969,923		$31.97		7		6		3		11		162		$   0.16

		Montana State University		$41,591,000		$41.59		6		7		3		22		190		$   0.19

		University of Denver		$12,753,726		$12.75		1		1		0		1		103		$   0.10

		Baylor College of Medicine		$   182,200,000		$182.20		38		22		42		97		5,024		$   5.02																																								1997 Regression With All Schools

		University of Texas SW Med Cen		$   140,589,000		$140.59		41		20		20		56		3,302		$   3.30

		Univ of Texas Hlth Sci. Ctr Houston		$   97,594,864		$97.59		9		3		5		9		312		$   0.31

		Univ of Texas Hlth Sci Ctr San Antonio		$   92,282,000		$92.28		16		7		1		17		2,826		$   2.83

		Univ of Oklahoma Hlth Sci Center		$   32,625,449		$32.63		8		10		2		2		25		$   0.03

		Loyola University Medical Center		$   19,500,000		$19.50		6		1		6		4		313		$   0.31

		Massachusetts General Hospital		$   211,976,448		$211.98		141		42		34		43		2,646		$   2.65

		Mayo Foundation		$   189,200,000		$189.20		53		20		68		107		4,744		$   4.74

		Brigham & Women's Hospital		$   154,287,000		$154.29		68		20		19		50		2,731		$   2.73

		M.D. Anderson Cancer Center		$   129,578,262		$129.58		36		0		17		25		740		$   0.74

		Fred Hutchinson Cancer Res Ctr		$   111,303,926		$111.30		20		4		7		72		1,071		$   1.07

		Sloan Kettering Inst for Cancer Res		$   78,522,000		$78.52		45		26		31		48		36,321		$   36.32

		Children's Hospital, Boston		$   79,088,130		$79.09		53		18		16		26		1,629		$   1.63

		Allegheny Univ of Health Sci		$   72,500,000		$72.50		18		2		4		5		63		$   0.06

		Fox Chase Cancer Center		$   51,954,120		$51.95		7		1		4		13		496		$   0.50

		City of Hope National Med Ctr		$   48,149,000		$48.15		16		6		1		28		31,926		$   31.93

		St. Jude Children's Res Hospital		$   59,946,549		$59.95		12		1		14		33		358		$   0.36

		Cleveland Clinic Foundation		$   79,600,000		$79.60		17		2		7		16		716		$   0.72

		New England Medical Center		$   52,351,464		$52.35		8		3		5		14		353		$   0.35

		Salk Institute		$   44,341,000		$44.34		26		24		21		76		2,156		$   2.16

		National Jewish Med and Res Ctr		$   26,042,699		$26.04		12		2		4		13		237		$   0.24

		New York Blood Center		$   15,000,000		$15.00		11		10		6		52		32,000		$   32.00

		Burnham Institute		$   20,306,000		$20.31		23		32		4		11		217		$   0.22

		Schepens Eye Research Institute		$   9,201,588		$9.20		3		0		1		2		69		$   0.07

		Arizona State University		$   47,423,812		$47.42		16		9		8		15		$   731		$   0.73

		Auburn University		$   85,460,000		$85.46		13		5		4		4		$   160		$   0.16

		Ball State University		$   8,375,315		$8.38		0		1		0		32		$   140		$   0.14

		Brandeis University		$   37,300,000		$37.30		25		3		5		20		$   80		$   0.08

		Brigham Young University		$   11,779,169		$11.78		13		5		11		48		$   2,988		$   2.99														1997 Regression With All Schools

		Brown University Research Found		$   71,411,000		$71.41		29		8		9		15		$   389		$   0.39

		California Institute of Technology		$   153,000,000		$153.00		240		40		28		45		$   4,057		$   4.06

		California Pacific Medical Center		$   9,595,939		$9.60		1		0		4		3		$   5		$   0.01

		Carnegie Mellon University		$   165,844,377		$165.84		24		4		14		19		$   13,381		$   13.38

		Case Western Reserve University		$   157,527,606		$157.53		26		8		6		11		$   196		$   0.20

		Children's Hospital of Phili		$   38,000,000		$38.00		14		6		1		6		$   47		$   0.05

		Clemson University		$   84,000,000		$84.00		2		11		4		9		$   4,620		$   4.62

		Dana-Farber Cancer Institute		$   89,200,000		$89.20		46		20		23		47		$   3,224		$   3.22

		Dartmouth College		$   73,224,249		$73.22		14		2		8		47		$   514		$   0.51

		Emory University		$   156,990,000		$156.99		37		9		18		26		$   2,800		$   2.80

		Florida State University		$   102,550,000		$102.55		11		10		7		11		$   29,901		$   29.90

		Georgia Institute of Technology		$   175,573,089		$175.57		88		15		45		86		$   2,292		$   2.29

		Health Research, Inc.		$   84,000,000		$84.00		8		15		8		36		$   7,048		$   7.05

		Houston Advanced Research Center		$   8,656,687		$8.66		0		6		3		3		$   100		$   0.10

		Illinois State University		$   12,974,852		$12.97		0		0		0		1		$   4		$   0.00

		Indiana University		$   186,933,015		$186.93		30		14		27		32		$   455		$   0.46

		Iowa State University		$   185,500,000		$185.50		96		38		133		186		$   6,971		$   6.97

		Kansas State University Research		$   33,589,240		$33.59		18		6		5		31		$   271		$   0.27

		Lehigh University		$   25,146,109		$25.15		16		7		0		6		$   113		$   0.11

		Marquette University		$   6,300,000		$6.30		2		3		3		2		$   83		$   0.08

		Marshall University Research Corp		$   7,039,676		$7.04		1		0		0		0		$   - 0		$   - 0

		Medical College of Ohio		$   12,969,424		$12.97		2		5		1		6		$   24		$   0.02

		Michigan State University		$   150,143,002		$150.14		86		37		9		41		$   18,293		$   18.29

		Michigan Technological University		$   24,140,433		$24.14		4		1		3		8		$   100		$   0.10

		Mississippi State University		$   37,637,200		$37.64		42		4		2		6		$   117		$   0.12

		New Jersey Institute of Technology		$   31,571,000		$31.57		15		5		2		4		$   20		$   0.02

		New Mexico State University		$   62,734,125		$62.73		6		0		2		4		$   25		$   0.03

		New York Medical College		$   18,721,309		$18.72		5.00		1.00		4		5		$   13		$   0.01

		New York University		$   133,000,000		$133.00		30		13		17		13		$   2,100		$   2.10

		North Carolina State University		$   334,393,941		$334.39		48		24		54		42		$   3,165		$   3.17

		North Dakota State University		$   35,197,000		$35.20		5		5		10		18		$   1,022		$   1.02

		Northwestern University		$   183,165,346		$183.17		64		20		22		38		$   1,000		$   1.00

		Ohio State University		$   205,400,000		$205.40		22		27		14		30		$   2,232		$   2.23

		Ohio University		$   14,436,798		$14.44		7		3		2		2		$   75		$   0.08

		Oklahoma Medical Research Foud		$   22,417,116		$22.42		29		14		6		17		$   1,735		$   1.74

		Penn State University		$   353,373,000		$353.37		131		19		48		58		$   1,278		$   1.28

		Purdue Research Foundation		$   206,600,000		$206.60		61		33		52		182		$   1,780		$   1.78

		Rutgers		$   154,608,000		$154.61		68		25		39		191		$   6,490		$   6.49

		Stevens Institute of Technology		$   10,059,000		$10.06		7		3		2		3		$   70		$   0.07

		SUNY Research Foundation		$   375,266,696		$375.27		82		40		46		104		$   7,614		$   7.61

		Syracuse University		$   34,700,000		$34.70		4		6		3		11		$   237		$   0.24

		Temple University		$   31,821,000		$31.82		14		4		9		9		$   436		$   0.44

		Texas A&M University System		$   366,798,000		$366.80		49		21		35		112		$   4,081		$   4.08

		Thomas Jefferson University		$   87,449,000		$87.45		67		28		14		20		$   451		$   0.45

		Tufts University		$   84,445,626		$84.45		19		6		7		13		$   195		$   0.20

		Tulane University		$   86,427,000		$86.43		8		6		10		18		$   6,641		$   6.64

		University of Akron		$   10,969,567		$10.97		16		7		3		14		$   175		$   0.18

		University of Alabama/Birmingham		$   166,000,000		$166.00		31		25		35		33		$   2,218		$   2.22

		University of Arizona		$   295,445,491		$295.45		35		19		59		43		$   594		$   0.59

		University of Arkansas, Fayetteville		$   71,355,203		$71.36		12		7		4		7		$   66		$   0.07

		University of Chicago		$   150,531,000		$150.53		44		23		13		33		$   1,824		$   1.82

		University of Cincinnati		$   67,287,745		$67.29		25		10		8		11		$   2,664		$   2.66

		University of Connecticut		$   111,900,000		$111.90		19		10		10		8		$   432		$   0.43

		University of Dayton		$   46,421,716		$46.42		8		5		2		5		$   820		$   0.82

		University of Delaware		$   54,293,930		$54.29		7		7		1		13		$   279		$   0.28

		University of Florida		$   221,854,267		$221.85		101		47		8		61		$   18,156		$   18.16

		University of Georgia		$   225,457,000		$225.46		28		16		33		35		$   3,072		$   3.07

		University of Hawaii		$   120,107,138		$120.11		16		5		3		5		$   101		$   0.10

		University of Illinois at Chicago		$   138,000,000		$138.00		26		2		20		42		$   1,412		$   1.41

		University of Iowa Research Found		$   211,760,522		$211.76		38		15		26		50		$   910		$   0.91

		University of Kansas		$   102,874,970		$102.87		22		7		7		30		$   721		$   0.72

		University of Kentucky Research		$   78,803,706		$78.80		30		12		6		12		$   2,570		$   2.57

		University of Louisvulle Research F		$   26,574,000		$26.57		9		5		0		5		$   30		$   0.03

		University of Maryland		$   131,114,074		$131.11		87		5		50		103		$   1,372		$   1.37

		University of Maryland, Baltimore		$   134,888,000		$134.89		31		5		5		16		$   106		$   0.11

		University of Miami		$   159,196,088		$159.20		15		6		6		16		$   104		$   0.10

		University of Minnesota		$   247,342,888		$247.34		130		66		163		137		$   4,891		$   4.89

		University of Missouri System		$   140,032,425		$140.03		23		14		20		14		$   1,381		$   1.38

		University of Nebraska- Lincoln		$   102,460,000		$102.46		26		15		4		15		$   640		$   0.64

		University of New Orleans		$   24,825,875		$24.83		3		1		0		2		$   13		$   0.01

		University of North Carolina		$   263,517,405		$263.52		66		34		50		61		$   1,684		$   1.68

		University of Pennsylvania		$   364,000,000		$364.00		73		54		40		65		$   2,136		$   2.14

		University of Pittsburgh		$   269,050,000		$269.05		54		14		15		34		$   1,216		$   1.22

		University of South Alabama		$   23,000,000		$23.00		7.00		1.00		5		2		$   100		$   0.10

		University of South Carolina		$   45,160,026		$45.16		5		3		1		4		$   55		$   0.06

		University of South Florida		$   106,000,000		$106.00		55		18		12		14		$   345		$   0.35

		University of Tennessee Research		$   165,131,000		$165.13		23		13		10		26		$   1,122		$   1.12

		University of Texas at Austin		$   239,021,000		$239.02		43		43		20		24		$   1,353		$   1.35

		University of Virginia Patents		$   135,366,000		$135.37		34		13		16		26		$   3,465		$   3.47

		Vanderbilt University		$   138,400,000		$138.40		45		7		35		30		$   541		$   0.54

		Virginia Tech		$   156,057,000		$156.06		31		22		33		57		$   1,159		$   1.16

		Wake Forest University		$   55,292,043		$55.29		15		11		3		8		$   632		$   0.63

		WARF/University of Wisconsin		$   379,600,000		$379.60		144		69		53		133		$   17,173		$   17.17

		Washington University		$   275,959,000		$275.96		108		21		40		120		$   6,247		$   6.25

		Wayne State University		$   124,383,000		$124.38		27		11		6		11		$   191		$   0.19

		Woods Hole Oceanographic		$   76,435,227		$76.44		2		0		3		2		$   60		$   0.06

		Wright State University		$   17,291,000		$17.29		2		2		9		12		$   133		$   0.13

		Beth Israel Deaconess Medical		$   89,000,000		$89.00		48		10		53		4		$   340		$   0.34

		Institute of Paper Science & Tech		$   13,264,781		$13.26		7		3		3		3		$   25		$   0.03

		Torrey Pines Inst. For Mol. Stuc		$   2,914,000		$2.91		13		6		4		4		$   40		$   0.04

		Kent State University		$   13,985,837		$13.99		6		2		2		5		$   368		$   0.37

		East Carolina University		$   5,988,000		$5.99		8		1		1		2		$   1		$   0.00

		Virginia Commonwealth Univ		$   95,000,000		$95.00		20		9		5		12		$   156		$   0.16

		Oklahoma State University		$   93,288,450		$93.29		5		3		2		10		$   183		$   0.18

		Univ of New Mexico		$   92,421,690		$92.42		37		16		7		6		$   340		$   0.34

		University of Houston		$   41,794,592		$41.79		13		5		1		9		$   74		$   0.07

		West Virginina University		$   28,839,000		$28.84		2		0		2		4		$   20		$   0.02

		Southern Illinois University		$   20,098,064		$20.10		5		0		5		7		$   235		$   0.24
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		Name of Institution		Sponsored Research Expenditures		Sponsored Research Expenditures in Millions		Patent Applications Filed		Patents Issued		Licenses & Options Executed		Licenses & Options Yielding Revenue		Gross License Income Received ($K)		Gross License Income Received in Millions

		Stanford University		$391,141,224		$391.14		183		64		122		272		51,762		$   51.76

		Harvard Univerisity		$366,710,262		$366.71		124		39		67		232		16,489		$   16.49

		Cornell Research Foundation, Inc		$331,776,000		$331.78		144		62		76		147		3,759		$   3.76

		Yale University		$283,000,000		$283.00		48		24		25		40		13,091		$   13.09

		Columbia University		$244,100,000		$244.10		111		43		112		201		50,287		$   50.29

		University of Southern California		$238,399,312		$238.40		52		29		36		20		687		$   0.69

		University of Colorado		$343,300,000		$343.30		77		21		29		80		3,553		$   3.55

		University of Utah		$156,897,757		$156.90		78		35		26		56		2,273		$   2.27

		Colorado State University		$134,812,851		$134.81		8		5		9		20		638		$   0.64

		Oregon State University		$131,467,000		$131.47		14		5		7		26		515		$   0.52

		Washington State University		$87,539,902		$87.54		26		6		16		45		157		$   0.16

		Oregon Health Sciences University		$85,050,000		$85.05		25		15		14		34		345		$   0.35

		University of Oregon		$54,762,524		$54.76		11		14		10		12		143		$   0.14

		Univ of Idaho/Idaho Research Found		$31,969,923		$31.97		7		6		3		11		162		$   0.16

		Montana State University		$41,591,000		$41.59		6		7		3		22		190		$   0.19

		University of Denver		$12,753,726		$12.75		1		1		0		1		103		$   0.10

		Baylor College of Medicine		$   182,200,000		$182.20		38		22		42		97		5,024		$   5.02

		University of Texas SW Med Cen		$   140,589,000		$140.59		41		20		20		56		3,302		$   3.30

		Univ of Texas Hlth Sci. Ctr Houston		$   97,594,864		$97.59		9		3		5		9		312		$   0.31

		Univ of Texas Hlth Sci Ctr San Antonio		$   92,282,000		$92.28		16		7		1		17		2,826		$   2.83

		Univ of Oklahoma Hlth Sci Center		$   32,625,449		$32.63		8		10		2		2		25		$   0.03

		Loyola University Medical Center		$   19,500,000		$19.50		6		1		6		4		313		$   0.31

		Massachusetts General Hospital		$   211,976,448		$211.98		141		42		34		43		2,646		$   2.65

		Mayo Foundation		$   189,200,000		$189.20		53		20		68		107		4,744		$   4.74

		Brigham & Women's Hospital		$   154,287,000		$154.29		68		20		19		50		2,731		$   2.73

		M.D. Anderson Cancer Center		$   129,578,262		$129.58		36		0		17		25		740		$   0.74

		Fred Hutchinson Cancer Res Ctr		$   111,303,926		$111.30		20		4		7		72		1,071		$   1.07

		Sloan Kettering Inst for Cancer Res		$   78,522,000		$78.52		45		26		31		48		36,321		$   36.32

		Children's Hospital, Boston		$   79,088,130		$79.09		53		18		16		26		1,629		$   1.63

		Allegheny Univ of Health Sci		$   72,500,000		$72.50		18		2		4		5		63		$   0.06

		Fox Chase Cancer Center		$   51,954,120		$51.95		7		1		4		13		496		$   0.50

		City of Hope National Med Ctr		$   48,149,000		$48.15		16		6		1		28		31,926		$   31.93

		St. Jude Children's Res Hospital		$   59,946,549		$59.95		12		1		14		33		358		$   0.36

		Cleveland Clinic Foundation		$   79,600,000		$79.60		17		2		7		16		716		$   0.72

		New England Medical Center		$   52,351,464		$52.35		8		3		5		14		353		$   0.35

		Salk Institute		$   44,341,000		$44.34		26		24		21		76		2,156		$   2.16

		National Jewish Med and Res Ctr		$   26,042,699		$26.04		12		2		4		13		237		$   0.24

		New York Blood Center		$   15,000,000		$15.00		11		10		6		52		32,000		$   32.00

		Burnham Institute		$   20,306,000		$20.31		23		32		4		11		217		$   0.22																1997 Regression With Top 5 Removed

		Schepens Eye Research Institute		$   9,201,588		$9.20		3		0		1		2		69		$   0.07

		Arizona State University		$   47,423,812		$47.42		16		9		8		15		$   731		$   0.73

		Auburn University		$   85,460,000		$85.46		13		5		4		4		$   160		$   0.16

		Ball State University		$   8,375,315		$8.38		0		1		0		32		$   140		$   0.14

		Brandeis University		$   37,300,000		$37.30		25		3		5		20		$   80		$   0.08

		Brigham Young University		$   11,779,169		$11.78		13		5		11		48		$   2,988		$   2.99

		Brown University Research Found		$   71,411,000		$71.41		29		8		9		15		$   389		$   0.39

		California Institute of Technology		$   153,000,000		$153.00		240		40		28		45		$   4,057		$   4.06

		California Pacific Medical Center		$   9,595,939		$9.60		1		0		4		3		$   5		$   0.01

		Carnegie Mellon University		$   165,844,377		$165.84		24		4		14		19		$   13,381		$   13.38

		Case Western Reserve University		$   157,527,606		$157.53		26		8		6		11		$   196		$   0.20

		Children's Hospital of Phili		$   38,000,000		$38.00		14		6		1		6		$   47		$   0.05

		Clemson University		$   84,000,000		$84.00		2		11		4		9		$   4,620		$   4.62

		Dana-Farber Cancer Institute		$   89,200,000		$89.20		46		20		23		47		$   3,224		$   3.22

		Dartmouth College		$   73,224,249		$73.22		14		2		8		47		$   514		$   0.51

		Emory University		$   156,990,000		$156.99		37		9		18		26		$   2,800		$   2.80

		Florida State University		$   102,550,000		$102.55		11		10		7		11		$   29,901		$   29.90

		Georgia Institute of Technology		$   175,573,089		$175.57		88		15		45		86		$   2,292		$   2.29

		Health Research, Inc.		$   84,000,000		$84.00		8		15		8		36		$   7,048		$   7.05

		Houston Advanced Research Center		$   8,656,687		$8.66		0		6		3		3		$   100		$   0.10

		Illinois State University		$   12,974,852		$12.97		0		0		0		1		$   4		$   0.00

		Indiana University		$   186,933,015		$186.93		30		14		27		32		$   455		$   0.46

		Iowa State University		$   185,500,000		$185.50		96		38		133		186		$   6,971		$   6.97

		Kansas State University Research		$   33,589,240		$33.59		18		6		5		31		$   271		$   0.27

		Lehigh University		$   25,146,109		$25.15		16		7		0		6		$   113		$   0.11

		Marquette University		$   6,300,000		$6.30		2		3		3		2		$   83		$   0.08

		Marshall University Research Corp		$   7,039,676		$7.04		1		0		0		0		$   - 0		$   - 0

		Medical College of Ohio		$   12,969,424		$12.97		2		5		1		6		$   24		$   0.02

		Michigan State University		$   150,143,002		$150.14		86		37		9		41		$   18,293		$   18.29

		Michigan Technological University		$   24,140,433		$24.14		4		1		3		8		$   100		$   0.10

		Mississippi State University		$   37,637,200		$37.64		42		4		2		6		$   117		$   0.12

		New Jersey Institute of Technology		$   31,571,000		$31.57		15		5		2		4		$   20		$   0.02

		New Mexico State University		$   62,734,125		$62.73		6		0		2		4		$   25		$   0.03

		New York Medical College		$   18,721,309		$18.72		5.00		1.00		4		5		$   13		$   0.01

		New York University		$   133,000,000		$133.00		30		13		17		13		$   2,100		$   2.10

		North Carolina State University		$   334,393,941		$334.39		48		24		54		42		$   3,165		$   3.17

		North Dakota State University		$   35,197,000		$35.20		5		5		10		18		$   1,022		$   1.02

		Northwestern University		$   183,165,346		$183.17		64		20		22		38		$   1,000		$   1.00

		Ohio State University		$   205,400,000		$205.40		22		27		14		30		$   2,232		$   2.23

		Ohio University		$   14,436,798		$14.44		7		3		2		2		$   75		$   0.08

		Oklahoma Medical Research Foud		$   22,417,116		$22.42		29		14		6		17		$   1,735		$   1.74

		Penn State University		$   353,373,000		$353.37		131		19		48		58		$   1,278		$   1.28

		Purdue Research Foundation		$   206,600,000		$206.60		61		33		52		182		$   1,780		$   1.78

		Rutgers		$   154,608,000		$154.61		68		25		39		191		$   6,490		$   6.49

		Stevens Institute of Technology		$   10,059,000		$10.06		7		3		2		3		$   70		$   0.07

		SUNY Research Foundation		$   375,266,696		$375.27		82		40		46		104		$   7,614		$   7.61

		Syracuse University		$   34,700,000		$34.70		4		6		3		11		$   237		$   0.24

		Temple University		$   31,821,000		$31.82		14		4		9		9		$   436		$   0.44

		Texas A&M University System		$   366,798,000		$366.80		49		21		35		112		$   4,081		$   4.08

		Thomas Jefferson University		$   87,449,000		$87.45		67		28		14		20		$   451		$   0.45

		Tufts University		$   84,445,626		$84.45		19		6		7		13		$   195		$   0.20

		Tulane University		$   86,427,000		$86.43		8		6		10		18		$   6,641		$   6.64

		University of Akron		$   10,969,567		$10.97		16		7		3		14		$   175		$   0.18

		University of Alabama/Birmingham		$   166,000,000		$166.00		31		25		35		33		$   2,218		$   2.22

		University of Arizona		$   295,445,491		$295.45		35		19		59		43		$   594		$   0.59

		University of Arkansas, Fayetteville		$   71,355,203		$71.36		12		7		4		7		$   66		$   0.07

		University of Chicago		$   150,531,000		$150.53		44		23		13		33		$   1,824		$   1.82

		University of Cincinnati		$   67,287,745		$67.29		25		10		8		11		$   2,664		$   2.66

		University of Connecticut		$   111,900,000		$111.90		19		10		10		8		$   432		$   0.43

		University of Dayton		$   46,421,716		$46.42		8		5		2		5		$   820		$   0.82

		University of Delaware		$   54,293,930		$54.29		7		7		1		13		$   279		$   0.28

		University of Florida		$   221,854,267		$221.85		101		47		8		61		$   18,156		$   18.16

		University of Georgia		$   225,457,000		$225.46		28		16		33		35		$   3,072		$   3.07

		University of Hawaii		$   120,107,138		$120.11		16		5		3		5		$   101		$   0.10

		University of Illinois at Chicago		$   138,000,000		$138.00		26		2		20		42		$   1,412		$   1.41

		University of Iowa Research Found		$   211,760,522		$211.76		38		15		26		50		$   910		$   0.91

		University of Kansas		$   102,874,970		$102.87		22		7		7		30		$   721		$   0.72

		University of Kentucky Research		$   78,803,706		$78.80		30		12		6		12		$   2,570		$   2.57

		University of Louisvulle Research F		$   26,574,000		$26.57		9		5		0		5		$   30		$   0.03

		University of Maryland		$   131,114,074		$131.11		87		5		50		103		$   1,372		$   1.37

		University of Maryland, Baltimore		$   134,888,000		$134.89		31		5		5		16		$   106		$   0.11

		University of Miami		$   159,196,088		$159.20		15		6		6		16		$   104		$   0.10

		University of Minnesota		$   247,342,888		$247.34		130		66		163		137		$   4,891		$   4.89

		University of Missouri System		$   140,032,425		$140.03		23		14		20		14		$   1,381		$   1.38

		University of Nebraska- Lincoln		$   102,460,000		$102.46		26		15		4		15		$   640		$   0.64

		University of New Orleans		$   24,825,875		$24.83		3		1		0		2		$   13		$   0.01

		University of North Carolina		$   263,517,405		$263.52		66		34		50		61		$   1,684		$   1.68

		University of Pennsylvania		$   364,000,000		$364.00		73		54		40		65		$   2,136		$   2.14

		University of Pittsburgh		$   269,050,000		$269.05		54		14		15		34		$   1,216		$   1.22

		University of South Alabama		$   23,000,000		$23.00		7.00		1.00		5		2		$   100		$   0.10

		University of South Carolina		$   45,160,026		$45.16		5		3		1		4		$   55		$   0.06

		University of South Florida		$   106,000,000		$106.00		55		18		12		14		$   345		$   0.35

		University of Tennessee Research		$   165,131,000		$165.13		23		13		10		26		$   1,122		$   1.12

		University of Texas at Austin		$   239,021,000		$239.02		43		43		20		24		$   1,353		$   1.35

		University of Virginia Patents		$   135,366,000		$135.37		34		13		16		26		$   3,465		$   3.47

		Vanderbilt University		$   138,400,000		$138.40		45		7		35		30		$   541		$   0.54

		Virginia Tech		$   156,057,000		$156.06		31		22		33		57		$   1,159		$   1.16

		Wake Forest University		$   55,292,043		$55.29		15		11		3		8		$   632		$   0.63

		WARF/University of Wisconsin		$   379,600,000		$379.60		144		69		53		133		$   17,173		$   17.17

		Washington University		$   275,959,000		$275.96		108		21		40		120		$   6,247		$   6.25

		Wayne State University		$   124,383,000		$124.38		27		11		6		11		$   191		$   0.19

		Woods Hole Oceanographic		$   76,435,227		$76.44		2		0		3		2		$   60		$   0.06

		Wright State University		$   17,291,000		$17.29		2		2		9		12		$   133		$   0.13

		Beth Israel Deaconess Medical		$   89,000,000		$89.00		48		10		53		4		$   340		$   0.34

		Institute of Paper Science & Tech		$   13,264,781		$13.26		7		3		3		3		$   25		$   0.03

		Torrey Pines Inst. For Mol. Stuc		$   2,914,000		$2.91		13		6		4		4		$   40		$   0.04

		Kent State University		$   13,985,837		$13.99		6		2		2		5		$   368		$   0.37

		East Carolina University		$   5,988,000		$5.99		8		1		1		2		$   1		$   0.00

		Virginia Commonwealth Univ		$   95,000,000		$95.00		20		9		5		12		$   156		$   0.16

		Oklahoma State University		$   93,288,450		$93.29		5		3		2		10		$   183		$   0.18

		Univ of New Mexico		$   92,421,690		$92.42		37		16		7		6		$   340		$   0.34

		University of Houston		$   41,794,592		$41.79		13		5		1		9		$   74		$   0.07

		West Virginina University		$   28,839,000		$28.84		2		0		2		4		$   20		$   0.02

		Southern Illinois University		$   20,098,064		$20.10		5		0		5		7		$   235		$   0.24
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Licenses & Options Executed
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Licenses & Options Yielding Revenue
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Gross License Income Received in Millions

Research Dollar (Millions $)

Income Received

Gross License Income Received vs. Research Dollar



		1997 OSU								1997 OHSU

		Item		Calculated		Actual				Item		Calculated		Actual

		Disclosures Received		62		31				Disclosures Received		42		23

		Patents Applied		39		14				Patents Applied		26		25

		Patents Issued		16		5				Patents Issued		11		15

		Licenses/Options Executed		21		7				Licenses/Options Executed		13		14

		Licenses/Options Yielding $$		41		26				Licenses/Options Yielding $$		26		34

		License/Option Income Rc'vd		$   3,948,872		$   515,000				License/Option Income Rc'vd		$   2,667,680		$   345,000

		1997 UofO

		Item		Calculated		Actual

		Disclosures Received		29		9

		Patents Applied		17		11

		Patents Issued		7		14

		Licenses/Options Executed		8		10

		Licenses/Options Yielding $$		16		12

		License/Option Income Rc'vd		$   1,831,676		$   143,000

		Name of Institution		Sponsored Research Expenditures		Invention Disclosures Received		Patent Applications Filed		Patents Issued		Licenses & Options Executed		Licenses & Options Yielding Revenue		Gross License Income Received

		Oregon State University		$131.47		31		14		5		7		26		$   515,000

		Oregon Health Sciences University		$85.05		23		25		15		14		34		$   345,000

		University of Oregon		$54.76		9		11		14		10		12		$   143,000






