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On September 16, 2008, UC Davis CTSC was awarded a supplemental grant titled 
“Pharmaceutical Assets Database.” The supplemental grant award provides $150,000 
($98,684 direct costs and $51,316 associated facilities and administrative costs) to 
support the development of a CTSA Pharmaceutical Assets Database by the PPP 
Committee. 
 
This award was issued in order to: 
 

1) Explore the development of a Database of Pharmaceutical Assets. 
2) Work with the translational committee which has proposed to develop a National 

Resource Database for Translational Research. 
3) Work with the informatics awardees who have proposed to develop a CTSA 

Inventory Resource Presence. 
4) Submit a joint progress report with these groups after 6 months. 

 
Progress Report on the Supplemental Grant   
The proposal aimed to create a database of pharmaceutical compounds that have been 
discontinued by the companies due to a change in company priorities, lack of efficacy in 
Phase II trials, or a strategic realignment of company direction. We proposed to obtain 
listings of such compounds from several pharmaceutical companies and to create a 
database available for browsing by the CTSA scientists to repurpose them. We also 
planned to add this database to the CTSA Resource Database for Translational 
Research and to the CTSA Inventory Resource Web Presence. 
 
The goals of the supplemental grant were as follows: 
 
Specific Aim 1 

1. Contact pharmaceutical companies to obtain information on available 
compounds. 

2. Engage the CTSA community to determine the areas of research most enhanced 
by this public-private partnership. 

3. Mine PubMed to identify clusters of researchers with similar interests (Foci of 
Expertise). 

4. Review options for drug database generation/gain access to a commercial 
database. 

Specific Aims 2 and 3: 
1. Streamline access to compounds by defining general guiding principles. 
2. Develop a proposal for future NCRR funding. 

 
The team working on the grant consists of representative from six CTSAs across the 
country: 

�  Kate Marusina, UC Davis  
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�  Lynn Rose, Seattle Children’s and UW 
�  Doug Brock, UW (Evaluations) 
�  Aaron Cohen , OHSU (Text mining and Social networking) 
�  Dawei Lin, UC Davis (Data Mining) 
�  Terry Fadem, U Penn 
�  Eric Ginzburg, U Chicago 

 
Progress updates are posted on: www.ctsapharmaportal.org 
 
Introduction 
Discontinued compounds are a subject of recent repositioning efforts by the 
pharmaceutical industry. They aim to find new uses for such drugs, typically by 
identifying a new disease indication, delivery method, or combination with other drugs. 
An estimated 13,800 compounds that have associated clinical safety data represent the 
most desirable targets for drug repositioning. A significant proportion of academic patent 
applications deal with novel targets, but few academic PIs have an ability to develop 
drugs de novo in the academic setting. Therefore, a drug with an established clinical 
safety profile presents an attractive opportunity for translational research, satisfying both 
academic and commercial goals. The marriage of the two would undoubtedly result in an 
increased number of approved drugs for new indications, and thus in considerable public 
benefit. 
 
Recognizing Challenges 
Since the inception of the project, we have engaged representatives from companies 
actively pursuing repositioning of the existing drugs, including Pfizer Global Indication 
Discovery Unit, Eli Lilly, Novartis, AstraZeneca, GSK, and Merck. We also attended the 
Drug Repositioning Conference in Boston in October 2008. Important facts gathered 
during these initial stages include: 
 

·  Not all companies have inventories of “shelved” investigational compounds. 
·  Internal company databases are often fragmented and under the purview of 

separate teams. 
·  Only a few companies have established a centralized repositioning effort. 
·  The “shelved” pipelines are considered to be tremendous assets and information 

about these compounds is closely guarded. 
·  There are existing public and private pharmaceutical assets databases, but even 

the leading database, Prous Integrity, does not capture information on “shelved” 
compounds in their entirety. 

 
Realigning the Strategy 
Because direct information about “shelved” compounds could not be made available, we 
decided to facilitate information exchange via proposals between pharmaceutical 
companies and the CTSA Consortium via a central mechanism that collects and 
distributes the proposals to interested parties. This information exchange will take place 
via CTSA Pharmaceutical Assets Portal, as depicted below, and will be powered by 
(Figure 1):  
 
1) Proposals from the CTSA investigators to pharma regarding a specific drug or a 
mechanism of action. 
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2) Proposals from pharma companies seeking experts in the field utilizing the clusters of 
researchers organized around a particular gene/protein or disease indication (called 
Foci-of-Expertise).  

In support of the Specific Aim 1 , we have: 
 

1. Established relationships with the major pharma companies  interested in 
drug repurposing.   

 
We have identified appropriate contacts and engaged in them in discussions regarding 
our project: 
 
Pfizer: Dr. Dean Welsch, Indications Discovery Unit; 
Novartis: Dr. Hans Widmer, Executive Director, Academic Liaison and Knowledge 
Management; 
AstraZeneca: Dr. Alan Lamont, Director, Science & Technology Alliances 
GSK: Dr. Jacqueline Hunter, Senior Vice President Science Environment Development. 
 
We gained an enthusiastic supporter in the Pfizer Global Indication Discovery Unit. Over 
the past several years, the Unit has collected information on approximately 1200 shelved 
Pfizer compounds that were at least Phase I or above. The Unit has assembled over 30 
in vitro and as many in vivo assays to reposition these compounds. Driven by the need 
and desire to externalize this pipeline, Pfizer has allocated internal resources to the 
CTSA Pharmaceutical Assets Portal. Our measure of success for this relationship will be 
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Figure 1. The two streams for information exchange via the CTSA Pharmaceutical Assets Portal. ���������	 ���������	
��
�������
����
������
�



5 UL1 RR024146  Berglund, Lars F. M.D., Ph.D. 

to identify at least one joint project between Pfizer and the CTSA consortium in 2009-
2010. Other companies are being introduced to this effort and are adapting the process 
to their environments. 
 
Dr. Marusina will be presenting the results of this project at the Drug Repositioning 
Summit in October 2009. This is an international meeting specifically dedicated to drug 
repositioning issues (Appendix D).   
 

2. Began outreach to the investigators at the conso rtium via a survey .  
 
UW leads the effort to engage CTSA researchers by an on-line survey. The survey draft 
is now completed and has received IRB approval at UW and UC Davis. The survey link 
is placed on www.ctsapharmaportal.org and also placed on some individual CTSA 
websites, as well as distributed via internal email lists. The Pharmaceutical Portal Project 
Survey consists of 28 questions focusing on 4 areas: (1) general demographics of 
respondents; (2) respondent's research foci, including diseases studied and 
development of drug delivery platforms; (3) interest in use of pharmaceutical 
investigational drugs; and (4) prior experiences with transferring or in-licensing 
investigational compounds. The Survey was launched on March 18, 2009, and is 
currently still open. The data discussed in this report is based on 348 respondents 
(representing 19 of 38 CTSAs) who completed the survey between March 18 and June 
23, 2009. Of the 348 total respondents, 291 (83.6%) agreed to participate and 57 
(16.6%) declined inclusion in the Portal or requested additional information prior to 
agreeing to participate. The data from the survey will be linked to our mechanistic effort 
to cluster researchers according to their interests in targets or disease indications (the 
Foci-of-Expertise). The full report for the survey is in Appendix A.  
 
Those who agreed to participate received our first e-mail on June 26, 2009, delineating 
the process for getting various types of compounds from Pfizer (Appendix B). The three 
types of compounds include: shelved compounds, current active investigational 
compounds, and marketed compounds. The two latter categories already have an 
established path within Pfizer. Together with the Pfizer Indications Discovery Unit, we 
designed a new form specifically for shelved compounds (Appendix C). Pfizer will also 
be tracking submissions for all three types of compounds internally. Our measure of 
success in this endeavor is an increased number of requests to Pfizer from CTSA 
researchers.  
 

3. Undertook mining of PubMed . 
 
We mined PubMed to identify clusters of CTSA researchers with similar interests. The 
resulting database is called the Foci-of-Expertise, or FoX. To expedite the development, 
we made an arrangement with Biovista (www.biovista.com), a company specialized in 
PubMed data mining, to assist us. We evaluated several other companies and 
determined that Biovista’s methodology for data mining was superior to others and that 
their data would enable us to achieve our goals with greater efficiency. We secured the 
data transfer from Biovista in December 2008 for 5 CTSA universities participating in the 
Supplemental grant: UCD, OHSU, UW, UPenn, and U of Chicago. The data provides us 
with critical linkages between researcher-target and researcher-disease. We have 
completed relationships between gene/protein and disease by mining OMIM and other 
databases. Additionally, we linked the target proteins into biologically significant 
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pathways by mining the KEGG, IntACT, Reactome, and HPRD databases, resulting in 
protein-protein linkages. Just this limited set yielded a substantial amount of data.  
 
Data normalization and disambiguation (identification of individual researchers and 
targets) remains a challenge, as no unique identifiers for researchers exist. Thus, we 
can only identify researchers and targets probabilistically. Another challenge comes from 
the sheer quantity of the dataset, which will only grow with its expansion to the remaining 
CTSA institutions. Our initial approach to deal with this complexity will be to utilize 
focused explorations, by exploring only very specific targets of interest and their 
immediate interactions and/or to reduce the timeframe, by including only publications 
generated within last two years.   
 
Since our last update in March 2009, we put the first tranche of data in semi-production 
format, and that enabled us to begin working with Pfizer on the first real target. The 
Pfizer Indications Discovery Unit has identified a drug for repositioning, and it is 
interested in identifying the researchers at the CTSA consortium who could do a joint 
functional evaluation of the target of this drug for various indications. The “unfiltered” 
data, containing the target of interest (blue), related targets (blue), researchers (red) and 
related diseases (green) is quite complex (Figure 2). 

 
In a joint discussion with Pfizer, we identified a number of filters that could make this 
data more user-friendly, i.e.: 

·  By the number of publications per author 
·  By institution 
·  By the date/time (the most recent) 
·  By the type of journal etc. 

We also identified other graphic means for differentiating the diseases by class and for 

Figure 2.  Unified data for one target drug of interest. ���������	 ���������	
��
�������
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identifying those researchers who answered the survey. 
 
An example of a filter “Researchers most frequently published on the target X and linked 
diseases” is presented below (Figure 3). The measure of success is to identify a 
researcher or a cluster of researchers for a joint sponsored project with Pfizer to 
reposition their particular compound for a new disease indication. 
 

We anticipate that the FoX Database will be an invaluable tool for building academic and 
public-private research interaction and collaborations. In the future, we plan to expand 
the first version (with 5 universities) to all 38 universities in the CTSA Consortium. The 
Foci-of-Expertise will be added to the CTSA Inventory Resource Web Presence 
(CIRWP) as a web-accessible and inquirable inventory of academic investigators and 
their research interests. Linkage with the CIRWP would further promote synergies 
between various IT components of the consortium. Similarly, once completed, the FoX 
will be added to the listing of the national translational resources. We see a lot of 
synergy between these efforts. Several CTSAs, such as University of Pittsburg, 
University of Chicago, and others, are developing Online Research Communities. Also, 
there is a proposal under review for a National Researcher Network that could feed into, 
or interact with, the FoX. The Foci-of-Expertise will be a unique tool uniting research 
communities according to their scientific expertise and translational potential. 
 

4. Reviewed options for drug database generation. 
  

We evaluated three drug databases (DrugBank Pro, Investigator Portal, and Galapagos 
EBI) that seem to provide the best relationship between a molecular target and a drug. 
At present, the Investigator Portal (owned by Thomas Reuters and a sister database to a 
commercial version, Prous Integrity) is believed to be the most complete and easy to use 
database. However, the cost of accessing the database is $10K per seat or $40K for the 

Figure 3.  An example of a filter “Researchers most frequently published 
on the target X and linked diseases.” ���������	 ���������	
��
�������
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institution per year. Perhaps making it available for CTSA-wide use could afford us with 
the economies of scale. To further evaluate the utility of the Investigator Portal, we 
involved the Pfizer Indication Discovery Unit in a pilot project, comparing the list of 1200 
Pfizer clinical stage drugs with the search generated by the Investigator Portal. Pfizer 
completed the evaluation in January 2009. The report indicated that the query generated 
by Prous Integrity matches 58% of the actual Pfizer list. Even though Pfizer indicated 
that this is most likely an underestimate, the company has not tried to qualitatively 
describe the 42% of compounds that didn't match up. This data indicates that even the 
most complete databases do not adequately capture the “invisible” pipelines. We will not 
be pursuing this part of the project in the future. 
 
In support of the Specific Aim 2 : 
 

1. Evaluated the key principles of drug transfer us ing existing material 
transfer agreements.   

 
The goal was to propose a set of harmonized Material Transfer Agreement (MTA) 
provisions that may greatly facilitate compound transfer via the Portal. To understand 
currently acceptable provisions, we obtained the lists of drug MTAs from UC Davis, UW, 
and U Penn. Over the past five years, UC Davis completed 118 drug-related material 
transfer agreements and amendments for 78 researchers. Sixty-five companies were 
parties to these agreements. Novartis and Genentech transferred nine drugs each, the 
most of any single company. Pfizer transferred five; AsraZeneca, Amgen, Merck and 
Ligand Pharmaceuticals transferred three each. Penn has executed MTAs with over 200 
different companies in any single year. Total volume ranges from 1,200–1,400 MTAs a 
year. When reviewing the provisions of the MTAs, we avoided undertaking a legal review 
in this brief analysis. We focused on structural comparison, scope, industry needs as 
reflected in the MTA, and recent trends. Some common provisions identified from the 
MTAs are listed in the Appendix E.  
 
Not surprisingly, we observed a large variability in MTAs among drug companies. To this 
point, unifying MTA standards do not exist between various universities in the 
consortium. However, such uniformity guaranteeing ease of use and the speed of 
transfer would be a key for the purposes of the Portal, and this has been indicated as 
desirable by our pharma partners. We also observed that companies sometimes change 
the IP terms in an MTA to those found in the sponsored research agreement, effectively 
expanding the boundaries of the MTA. Such expanded MTAs may represent a second 
opportunity to license or gain access to inventions outside of a sponsored research 
agreement. In a few cases, when an MTA and a Sponsored Research Agreement are in 
place with the same PI, MTA terms may supersede the Agreement. Another serious 
issue was lack of the conflict of interest oversight within the universities. 
 
But, if our collective objective is the commercialization of new therapeutics, as quickly as 
possible, how can the MTA or any other “tool” help us reach this objective? It would be 
ideal to have an MTA for drug transfer purposes accepted by all CTSA universities. We 
closely analyzed the Institute of Medicine drug MTA and determined that in its current 
version it would not be acceptable to a number of universities in the consortium, 
primarily due to several specific terms that the universities will not be able to accept. 
Such terms include using the MTA as an Intellectual Property (IP) license to license new 
IP developed by a university to a company that provided the materials; broad and 
overreaching definitions of inventions that a company gets licensing rights to, granting a 
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company licensing rights to Know-how (which some universities do not own); broadly 
indemnifying a company for the actions of third parties; and keeping the MTA terms 
confidential.   

 
While many of these provisions may be resolved, the IP rights may become the 
stumbling block. We encourage the CTSA consortium to look at the transfer of 
pharmaceutical assets in a context of the Portal as an opportunity to advance science 
and clinical care by utilizing the precious assets previously largely unavailable to the 
academic community. And while we can contribute to the repurposing of a particular 
drug, our contribution is dwarfed by the overall extent and cost of the drug development 
process. Facing this reality, we encourage the CTSA universities to consider granting 
companies that provide materials a non-exclusive royalty free license and an option to 
negotiate an exclusive license to any patentable invention that necessarily uses or 
necessarily incorporates the material and is conceived and first actually reduced to 
practice in the performance of the study (“Invention”), as specifically related to the Portal 
assets. 
 
As an example: 
“University shall disclose to Company any Invention. To the extent University is legally 
able to do so, University shall grant to Company a non-exclusive royalty-free fully paid-
up license to such Invention. To the extent University is legally able to do so, University 
shall grant to Company a time-limited first right to negotiate an exclusive royalty-bearing 
license to any Invention. Company shall advise University in writing within thirty (30) 
days of disclosure to Company whether or not it wishes to secure such license. 
Company shall have sixty (60) days from the date of election to conclude a license 
agreement with University. During the election and negotiation periods, Company shall 
assume all costs associated with securing and maintaining patent protection for such 
Inventions. If Company does not elect to secure such license or if such agreement is not 
concluded in said period, rights to the Invention disclosed hereunder shall be disposed 
of in accordance with University policies with no further obligation to Company.” 
 
Conclusion 
 
The Project Team successfully completed the project “CTSA Pharmaceutical Assets 
Database.” We addressed the specific goals as stated in the proposal. The success of 
this project provided a solid base for moving forward to understand the scale of both the 
opportunities and the issues involved in creating and deploying a Foci-of-Expertise tool 
for facilitating CTSA-Pharma collaboration. A follow-up proposal has already been 
submitted that further addresses the main issues raised here, such as the breadth, 
coverage, timeliness, and specificity of the researcher information in the database; 
managing the potential complexity of the social network; and providing special filtering 
methods for identifying the best potential collaborators for a given disease or target. As a 
next step, we aim to generate at least one “real” example of how the Portal could aid at 
bridging the academic interests and drug development needs for the ultimate benefit of 
the society and the patients.   
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Appendix A  
 
Final Summary Report - Survey Administration & Resu lts 
UW Evaluation Research Core  
June 23, 2009 
 
The Pharmaceutical Assets survey was launched on March 18, 2009 and is currently still 
open. The data discussed in this report is based on 348 respondents (representing 19 of 
38 CTSAs) who completed the survey between March 18 and June 23, 2009. 
 
This work was completed by Doug Brock, PhD, Pamela Nagasawa, PhC, and Barbro 
McKee (Project Assistant) of the Evaluation Research Core (ERC) of the University of 
Washington’s Institute for Translational Health Studies (ITHS). The ERC team 
completed the following steps: 

·  Development of the Portal Assets Survey – in conjunction with Lynn Rose, PhD 
(UW ITHS, Seattle Children’s) & Kate Marusina, PhD (UC Davis CTSA) 

·  Received approval from our institutional review board (Feb 2009) 
·  Survey launched on March 18, 2009 
·  Participated in project update conference – April 30, 2009 
·  Submitted supplemental grant application to continue work on survey & Portal 
·  Changed recruitment procedures – to reach wider constituency, outside of CTSA 

“members” 
·  Continuing follow up with 38 CTSAs 
·  Contacted survey respondents who had requested additional project information 
·  Completed thank you notices to all survey respondents, which included 

instructions how to participate further in the Portal 
·  Generated Summary Analysis and Final Report 
·  All raw data will be transferred to the Portal Project Team for dissemination as 

appropriate. 
 

Survey Administration.  We have made initial contact with all 38 CTSA institutions. 
Twenty-two have received materials; of these we have received survey responses from 
19 institutions (and “Others,” which includes NIH or industry partners). Two institutions 
have placed a survey announcement on their websites. Sixteen institutions either 
declined or did not respond to our requests to distribute the survey. Reasons for 
declining to participate included lack of resources to distribute the notice, over-surveying 
of their members, or the topic was not of current interest for their Investigators.   
 
Once the survey was prepared and institutional review was approved, we contacted 
each of the 38 currently funded CTSAs. Contacts constituted one to three institutional 
representatives, including the CTSA PI. PI approval was required to distribute the 
survey. In addition to these initial contacts, a secondary request for distribution was 
made to members of the Private Public Partnership (PPP) Steering Committee, to 
expand the distribution lists to as many investigators as possible, including any 
translational research investigator and not just defined members of individual CTSAs. 
This decision was made mid-way (April 2009) through the project in response to 
discussions during a Key Function Committee PPP Steering Committee meeting (April 
2009). At this meeting, the survey project status and preliminary findings were presented 
and we learned that many institutions did not have established membership lists or lists 
that were not inclusive of all investigators. Our current efforts seek to contact all relevant 



5 UL1 RR024146  Berglund, Lars F. M.D., Ph.D. 

translational investigators. We have continued extensive follow up to ensure participating 
institutions remain engaged in distributing the survey announcement and reminders.   
 
The Pharma Portal Assets Survey has had 348 respondents as of Tuesday, June 23, 
2009. This represents survey responses from 19 CTSA institutions and other 
stakeholders (e.g., NIH). Survey respondents are provided the choice to participate in 
the Portal or to not to share identifying information. Of the 348 total respondents, 291 
(83.6%) agreed to participate and 57 (16.6%) declined inclusion in the Portal or had 
requested additional information prior to agreeing to participate. The aggregated and de-
identified data discussed in this summary report is based on all 348 respondents.   
 
The Pharmaceutical Portal Project Survey consists of 28 questions focusing on 4 areas: 
(1) general demographics of respondents; (2) respondent's research foci, including 
diseases studied and development of drug delivery platforms; (3) interest in use of 
pharmaceutical investigational drugs; and (4) prior experiences with transferring or in-
licensing investigational compounds. 
 
Demographics.  Survey respondents represented 19 of the 38 CTSA institutions, in 
addition to an “other” group which was reserved for NIH and industry members. These 
institutions are noted in Table I (n=1 missing). 
 
 Table I.  CTSA Institutions of Survey Respondents 
 

Institution Frequency Percent 
Vanderbilt Univ. 102 29.4 
Univ. of Penn 33 9.5 
Tufts University 27 7.8 
Other (e.g., NIH, Industry) 26 7.5 
Univ. of Washington 18 5.2 
Northwestern 17 4.9 
Mayo Clinic College of Medicine 15 4.3 
Univ. of Colorado, Denver 15 4.3 
Stanford University 13 3.7 
UNC Chapel Hill 13 3.7 
UC Davis 11 3.2 
Univ. of Alabama at Birmingham 10 2.9 
Univ. of Texas Health Sci. Ctr. At San 
Antonio 

10 2.9 

Washington Univ. 9 2.6 
Emory University 9 2.6 
Albert Einstein 7 2.0 
Rockefeller University 7 2.0 
Univ. of Iowa 3 0.9 
Boston University 1 0.3 
Johns Hopkins 1 0.3 

 
Response rates are difficult to estimate from the limited institutional information provided 
by participating CTSAs. However, for the institutions who reported distribution estimates, 
response rates ranged from 13.3% (Univ. of Texas Health Science Center at San 
Antonio) to 0.9% (Emory University). This includes only those institutions that circulated 
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the survey widely. The University of North Carolina at Chapel Hill had a 65% success 
rate, but selectively chose only 20 faculty to receive the survey.   
 
Respondents included Leaders (24.1%, n=84), Professors (31.9%, n=111), Associate 
Professors (19.3%, n=67), Assistant Professors (31.6%, n=110), Fellows (2.6%, n=9), 
Lecturers (4%, n=14), and Students (0.6%, n=2). (Note: 8%, n=28 selected “Other”). The 
degrees constituted MDs (70.4%, n=245), PhDs (41.4%, n=144), MaMs (8.9%, n=31), 
MPHs (4%, n=14), and DDS and PharmDs (0.6%, both n=2). Other types of degrees 
were 9.8% (n=34). (Note: For both title and degrees, respondents were allowed to 
respond to all selections that were applicable.) 
 
Research Background of Respondents . The research background of the investigators 
responding to this survey can be described by the top 10 MeSH headings selected, as 
shown in Table II.  
 
  Table II.  Top Ten Researcher’s Disease Focus 
 

MeSH Headings N % 
Nervous System Diseases 97 28.4% 
Immune System Diseases 83 24.3% 
Cardiovascular Diseases 81 23.7% 
Neoplasms 80 23.4% 
Nutritional & Metabolic 
Diseases 

57 16.7% 

Bacterial Infections & Mycoses 53 15.5% 
Endocrine System Diseases 52 15.2% 
Digestive System Diseases 51 14.9% 
Respiratory Tract Diseases 49 14.3% 
Virus Diseases 42 12.3% 

 
The survey also requested respondents to list specific diseases relevant to their 
research. Examples included the following (open-ended responses): Acute Respiratory 
Distress Syndrome (ARDS), Sepsis; Rheumatoid Arthritis, MS, Breast/Prostate cancers 
and autoimmune disorders; Alzheimer's disease, Parkinsons disease, and other 
neurodegenerative diseases, neuropathic pain; Alcohol and Drug addiction; Major 
Depressive Disorder, Bipolar Affective Disorder, Obsessive Compulsive Disorder, 
Attention Deficit Disorder (Adult); Major Depression, epilepsy, PTSD, Diabetes in sickle 
cell patients, pregnancy; Type I and Type II Diabetes, Alzheimer's, Osteoporosis, Pain, 
Coagulation, and Vaccination. 
 
Respondents also specified drug delivery requirements needed for their research. This 
included oral (61%), intravenous (46.9%), transdermal (27.6%), inhaled (17.5%), blood-
brain barrier (16.4%), or cream (14.3%) delivery. Some additional write-in suggestions 
included intraperiteneal or intravesical, radiolabeled substrate, and topical—mucosal. 
Investigators, in open-ended responses, described specific targets for their compounds, 
of which 75.5% (n=259) indicated they would be interested in eventually conducting a 
clinical study with the indicated compound. It is important to note that 7.3% (n=25) 
indicated no interest, while 17% (n=58) were unsure. 
 
A final set of questions asked investigators specific questions pertaining to whether their 
research involved the development of drug delivery technology. Only 7.9% (n=27) 
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reported experience with the development of drug delivery. Of those responses, some 
general information was collected about the platform composition, mode of delivery, the 
types of compounds the platform was designed to deliver, and whether it was a targeted 
delivery and what the target might be. 
 
Interest in Use of Pharmaceutical Investigational C ompounds.  After inquiring about 
the specific diseases investigators studied, respondents were also asked what type of 
target or biochemical pathway they would like to study with a pharmaceutical 
investigational compound. A sampling of responses is provided in Table III. 
 
Table III.  Respondent’s Diseases Studied & Pathways They Would Like To Study 
 

Specific Disease Related to Research Target or Bioc hemical Pathways 
Interested in Studying With 
Investigational Compound 

Pemphigus desmosomes, cell adhesion, desmoglein, 
desmocollin, p38MAPK 

bipolar disorder 
myeloproliferative disorders 
leukemia 
birth defects, spina bifida 

glycogen synthase kinase-3 (GSK-3) 
Wnt pathway 
Jak2 
histone deacetylase (HDACs) 

All forms of Pulmonary Arterial 
Hypertension, All forms of pulmonary 
hypertension, Hereditary Hemorrhagic 
Telangiectasia, Sickle Cell Disease, 
Bronchopulmonary Dysplasia 

Nitric Oxide Pathway, Estrogen 
Metabolism, BMP Pathway 
ERK Pathway 

Retinitis Pigmentosa, Age-Related Macular 
Degeneration 

Rhodopsin gene, CD59 

Epilepsy, Stroke, Alzheimer's, Traumatic 
Brain Injury 

Astrocyte, ATP release, diacylglycerol 
kinase, nitric oxide, adenosine, glutamate 
transporter, ectonucleotidase, glutamine 
synthase, OAG, PKC 

Pancreatic cancers,all bowel cancer 
Melanoma 

HDAC 
IGF 

Substance Abuse and Dependence GABA, Glutamate, Opioid, cannabinoid, 
dopamine, serotonin 

  
 
Additionally, 40 percent (n=136) of survey respondents indicated they have developed 
unique models to study these pathways. Some provided descriptions of their models, 
helpful for future needs assessments. 
 
Respondents were given 9 choices to describe what types of compounds their research 
would require. The top 5 choices included: (1) investigational compounds for Phase 1 or 
later (83.8%, n=284); (2) approved drug (82%, n=278); (3) a small molecule (58.4%, 
n=198); (4) a preclinical chemical ligand (47.5%, n=161); and (5) analogs to 
investigational drugs in clinical development (45.4%, n=154).   
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Learning From Prior Experiences.  The survey also inquired about investigators’ prior 
experiences in obtaining investigational compounds. Of the total respondents, 54.9% 
(n=191) reported prior experiences in obtaining or trying to obtain pharmaceutical 
compounds. Of those, 55.4% (n=103) said “Yes” their requests were approved, 3.2% 
(n=6) said “No,” and a fairly high percent (41.4%, n=77) indicated “Yes and No,” 
indicating multiple and mixed experiences in acquiring investigational drugs. For those 
who successfully acquired investigational drugs, 44.6% (n=83) indicated the process 
took 6-12 months and 35.5% (n=66) took <6 months. Others indicated longer time 
periods, 12-18 months (12.4%, n=23) and >18 months (7.5%, n=14). (Note, n=5 did not 
indicate how long the process took them.) 
 
These data reveal important information relevant as to how investigators are currently 
approaching the acquisition of investigational drugs. Resources used to learn about 
compounds of interest varied: Publications 86.5%, Conferences/Professional Meetings 
69.7%, Web searches 66.8%, Word of Mouth 56.8%, and Databases 35.9%. The 
remaining 4.1% did not use any type of informational resources, and 1.8% used other 
resources, which included companies contacting investigators directly, collaborators, 
consultation requests from a company, in-house seminars, a hospital research 
pharmacist, and physicians at the investigator’s institution. 
 
Some of the most common first steps in seeking compounds of interest involved direct 
contact with the pharmaceutical company (85.3%, n=163) as well as contacting the 
author of a related paper (28.8%, n=55). With regard to drug databases being used as a 
means of accessing information, we offered 8 databases and included “None” and 
“Other” options. The majority of investigators indicated they did not access databases 
(69.8%, n=213), which supports a potential area of development that the Pharma Assets 
Portal project is working toward. The common databases reported (above 5%) included 
PubChem (23%, n=70), Thomson Pharma (6.6%, n=20), and DrugBank (5.9%, n=18). 
 
In order to gain a sense of the types of problems encountered during these acquisitions, 
we asked what problems were encountered. The respondents answered as follows 
(n=10 missing): 

·  47% Contractual issues (n=85) 
·  32.6% Company refusal (n=59) 
·  32.6% No problems encountered (n=59) 
·  14.4% Insufficient quantity (n=26) 
·  16.0% Other (n=29), including: company interested in promoting a newer 

product, very long time to negotiate agreement, drug no longer available, 
university resistance to terms required by company, and negotiating a research 
budget between institution and company. 

 
Summary Statement.  The survey has informed the Pharma Project efforts on various 
levels. Not only do we have a fairly large compilation of investigators and key informants 
interested in pharmaceutical repurposed drugs, we also have a strong (83.6%) reported 
interest of investigators to be included in the Pharma Portal. This is a solid addition of 
contacts and background information that can be incorporated into the work conducted 
by the Pharma Project Portal team. 
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Appendix B.  
E-mail to the Survey participants 
 
Dear Researchers,  
 
Thank you for your interest in participating in the CTSA Pharmaceutical Assets Portal. 
Via the Portal, you can now request the investigational compounds from Pfizer. Please 
visit www.ctsapharmaportal.org for more information.  
 
There are three options for compound requests:  
 
1. If you do not know the compound's name, you can request a compound by the 
mechanism of action. Be specific about your target and your disease! Please fill out the 
attached form and return to Dr. Kate Marusina, UC Davis, 
kate.marusina@ucdmc.ucdavis.edu. Your requests will be forwarded to the Indications 
Discovery Unit at Pfizer for review. The Unit is vested with the responsibility of 
repurposing about 1200 shelved compounds.    
 
2. If you know the compound (marketed or in active investigations), and would like to use 
it in PRE-clinical studies, please read : 
http://www.pfizer.com/research/licensing/compound_gift.jsp. Please fill out this form 
http://www.ctsapharmaportal.org/files/Pfizer_Write_in_Request_Form.doc. Your contact 
for these compounds is Mr. Denny Owens, donnie.w.owens@pfizer.com  
 
3. If you know the compound, and would like to use it in CLINICAL studies, please read : 
http://www.pfizer.com/research/investigator/investigator_initiative.jsp. Submit the request 
directly via the website. 
 
With any questions, please contact:  
 
Kate Marusina, Ph.D., MBA 
Manager, 
Research Facilitation and Industry Alliance, 
Clinical and Translational Science Center 
UC Davis School of Medicine 
TEL: (916)703-9177 
CEL: (530)979-1522 
EMAIL: kate.marusina@ucdmc.ucdavis.edu 
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Appendix C 
Pfizer form for Indications Discovery Unit 
 
 

THIS FORM MUST BE TYPED 
 

INDICATIONS DISCOVERY FORM  
 

Date:  Request Number:  [LEAVE 
BLANK] 

PFIZER response: [leave blank] 

Desired mechanism of action of the compound:   
 
 
 

Amount:  

Investigator Name: Institution:  
Investigator Title: Department: 
Phone:  
Fax:      
e-mail: 

Mailing Address:  (NO P.O,. Box) 
 
 
 
 

Animal Study         �  No   � Yes     If yes  Animal species: 
Number of Animals:    
 

 
Please type a detailed explanation of the proposed studies using Pfizer compound(s) below. Do not exceed 1 page. 
 
Study Title: 
 
Key Words: 
 

1. Describe Disease/Indication 
2. Describe the target role in disease/indication 
3. Describe your model system 
4. Selected references 

 
 
 

Please type a brief justification for the amount of compound(s) requested. 
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Appendix D 

Website and Agenda for Drug Repositioning Summit, B oston MA 2009 
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Register by July 24 and Save up to $350! 

SESSION TOPICS: 
 
�  Technologies and Novel Approaches For Drug 
Repositioning        
�  Case Studies of Drug Repositioning 
�  Drug Repositioning and Neglected Diseases 
�  Drug Repositioning Programs and Models 
�  Large Scale Screening of Known Drugs for 
Repositioning 

 

part of  

 
 

October 13-16, 2009 
Boston, MA 

  

  
 

PRESENTATIONS INCLUDE: 

VVP808 - Repositioning an Old Molecule as a New Ins ulin Sensitizer Using the 
Gene Expression Signature (GES)Platform  

Vincent Wacher, Ph.D., Chief Executive Officer, Verva Pharmaceuticals Ltd. 

Phenotypic Screening with a High-Throughput in vivo  Pharmacology Platform as 
an Effective Mode of Drug Discovery and Drug Reposi tioning  

Andrew Reaume, President & Chief Executive Officer, Melior Discovery, Inc. 

Using Computational Neuropharmacology to Support Re positioning Strategies in 
CNS Disorders  

Hugo Geerts, Ph.D., Bach Med, MBA, Chief Operating Officer, In-Silico Biosciences 

Intradermal Drug Delivery: A Novel Approach for Dru g Repositioning Using 
Nanotechnology  

Bai Xu, Ph.D., President & Chief Executive Officer, Nanomed Devices, Inc. 

Knowledge Management Technologies for Drug Repurpos ing  

Natalia Novac, Scientist, Research & Development Knowledge Management, Merck-
Serono 

Identification of FDA-Approved Drugs with New Activ ity Against Leukemia  

Aaron Schimmer, M.D., Ph.D., FRCPC Staff Physician and Scientist, Princess 
Margaret Hospital, Ontario Cancer Institute; Assistant Professor, Departments of 
Medicine and Medical Biophysics, University of Toronto 

Case Studies of Drug Repositioning in Japan  
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Tohru Mizushima, Ph.D., Director, Research Institute for Drug Discovery, Professor, 
Graduate School of Medical and Pharmaceutical Sciences, Kumamoto University 

Drug Repositioning and Neglected Diseases and The J ohns Hopkins Clinical 
Compound Screening Initiative  

Curtis R. Chong, M.D., Ph.D., Massachusetts General Hospital, Internal Medicine 

Pfizer Indications Discovery: Separating the Wheat from the Chaff  

Michael Barratt, Ph.D., Technology Lead, Pfizer Indications Discovery Research Unit 

Breakfast Presentation 505(b)(2): Not Just for Modi fications of Approved Drugs  

Ken Phelps, President & Chief Executive Officer, Camargo Pharmaceutical Services 

Trans-National Drug Repositioning: Pursuing the Ben efits of "Not Invented Here"  

Mondher Toumi, Ph.D., Founder and Chief Executive Officer, Marco Polo 
Pharmaceuticals 

The CTSA Pharmaceutical Assets Portal  

Kate Marusina, Ph.D., MBA, Manager, Industry Alliances, University of California Davis 

Screening Thousands of Drugs Directly in Leukemia P atient Samples  

Joan Ballesteros, Ph.D., Chairman & Chief Scientific Officer, Vivia Biotech SL 

Collaborative Opportunities in Huntington's Disease  

John Wityak, Ph.D., Director, Medicinal Chemistry, CHDI Foundation 

Click here for more information  
 

SPONSOR & EXHIBIT:  
 
please contact:   
Arnie Wolfson 
phone: 781-972-5431  
email: awolfson@healthtech.com  

Corporate Sponsor: 
 

 
  

Corporate Sponsor:  
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Appendix E. 
 
Common key provisions in executed drug MTAs 
 
 
Materials: 

1. The material is provided as is. 
2. The Company disclaims and excludes any and all representations, warranties, 

conditions or other terms…with respect to the materials, including any 
representation or warranty of quality, performance, merchantability or fitness for 
a particular use or purpose. 

3. Company carries no liability with regard to provision of the materials. To the 
extent permitted by the state or federal laws, University will fully indemnify the 
Company and hold harmless from any and all liability, including attorney fees that 
may arise from University use of its materials and information.  

4. No testing on human subjects under any circumstances; only in vitro research. 
5. No derivation or any other chemical modifications. 
6. No use for commercial purposes. 
7. No new compositions. 
8. No attempt to determine the structure of the materials. 
9. The Company retains all the rights on the materials. 
10. University cannot transfer the materials to third parties. 
11. To the extent permitted by law, University agrees to indemnify, defend and hold 

Company harmless from any liability caused by University’s use of the materials.  
 

 
IP Rights: 

1. Material could not be used as a part of another obligation involving intellectual 
property rights. 

2. The Company does not warrant that the material will not infringe on any other 
proprietary right. 

3. The MTA constitutes a limited license to use for the sole purpose of carrying out 
the study. 

4. Nothing in this agreement grants any IP rights or license under any IP rights from 
the Company. 

5. The Company should be able to use these research results for any internal and 
development activities.    

6. University notifies the Company about all the patentable inventions that 
necessarily uses or necessarily incorporates the Company material and are 
conceived and first actually reduced to practice in the performance of the study 
(“Inventions”). University retains the rights, title and interest in and to all 
inventions solely conceived by the university employees.   

7. At the request of the Company and at Company’s cost, University shall seek 
patent protection to any inventions. The Company will reimburse reasonable 
patent costs. 

8. To the extent the University is legally able to do so, the University shall grant to 
the Company a non-exclusive royalty-free license to any Inventions for internal 
research purposes. 

9. To the extent the University is legally able to do so, the University shall grant to 
the Company a time-limited first right to negotiate an exclusive or non-exclusive 
royalty-bearing commercial license to any Inventions. 



5 UL1 RR024146  Berglund, Lars F. M.D., Ph.D. 

 
Confidentiality and Right to Publish 

1. The parties maintain confidentiality of confidential information for up to five (5) 
years. 

2. University retains the right to publish. A Company will be given 30 to 60 days 
notice and additional 30 days to allow for filing a patent application. The 
Company can also publish independently. 

 
 


