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SECTION 1: INTRODUCTION 
 
1.1. Aims and Objectives 
Aim: To create a new Master’s in Translational Medicine (MTM) degree program that 
will link the UCSF Schools of Pharmacy, Nursing, Dentistry, and Medicine and the 
UCSF Clinical Translational Science Institute (CTSI) with the University of California at 
Berkeley (UCB) College of Engineering and School of Business. The program will 
provide opportunities for engineers, PhD students, post-doctoral fellows, MBAs, MDs, 
PharmDs, RNs, and DMDs who wish to gain expertise in applying translational science 
and engineering approaches to produce practical solutions to the health problems of 
the public.   
 
Strategy: We propose to initiate a Master’s degree program to provide students with 
the skills to integrate the necessary scientific, technological, and business expertise 
required to drive scientific discoveries into public use for the improvement of health. 
The program leverages the expertise and technological resources of the two 
institutions so that students will acquire the skills necessary to address real-world 
problems creatively in an interdisciplinary, team setting. The program will be flexible, 
catering to students with a range of experience and training.  Course work will include 
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hands-on instruction in core engineering fundamentals; physiology and disease 
processes; pre-clinical testing and trial design; regulatory issues; research ethics; and 
the business and economics of healthcare product development. Group projects and 
interdisciplinary mentoring will integrate teams of students from different educational 
backgrounds. The program will benefit from synergies with existing training programs 
in clinical research, T1 translational research for graduate students in the biomedical 
sciences, and implementation/dissemination research, with training opportunities and 
transdisciplinary collaboration fueling greater creativity and underlining the unique 
strengths of UCB and UCSF. 
 
Rationale:  The investment in biomedical research by government and industry has 
more than doubled over the last decade; however, the pace of practical advances in 
therapeutics and diagnostics has lagged dramatically, with a reduction in the rate of 
FDA approvals for new drugs and devices.  Healthcare has become progressively 
more expensive with only modest improvements in health.  While the pace of 
technology development has been staggering and associated dramatic reductions in 
cost, the biomedical enterprise is mired in inefficiencies and distractions.  Bringing 
engineers and biomedical professionals together will produce synergies that are only 
sporadically realized today.  Very few training programs have attempted this, and none 
has also integrated training in entrepreneurship and business practices, essential tools 
for translating practical discoveries.  We believe the proposed Master’s in Translational 
Medicine, the first of its kind, will fill a gaping hole in the workforce that will more 
effectively identify new opportunities for the development of devices, processes, 
software, and other tools to improve health. 
 
1.2. Historical Development of the Field and Institutional Strengths 
1.2.1 Interdisciplinary Background   
The health and life sciences are in the midst of a profound revolution triggered by new 
and fundamental advances in molecular and cellular biology. This is due in part to the 
new technology and quantitative approaches developed in the disciplines of chemistry, 
physics and engineering. These advances, along with the aging of the population and 
the focus on health issues will increase the demand for better medical devices and 
therapeutic/diagnostic modalities at a lower cost. New policies emerging from health 
care reform will change the way medicine is practiced and create new opportunities for 
the development of more effective and less costly means to both prevent and treat 
diseases. The unique ability for students to integrate principles from diverse fields and 
thereby span the gap between basic science advances and their clinical utilization 
places individuals trained in this field at a critical juncture in the advancement of health 
care.  
 
Traditional curricula in the life sciences have not included an understanding of 
technology development that is required in many areas of the current clinical 
enterprise. Similarly, curricula in traditional engineering disciplines lack biomedical 
content, and even bioengineering curricula tend to lack training in clinical interfacing 
and technology translation. An academic environment that fosters seamless interaction 
between physical and life sciences and that trains students to solve clinical problems 
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using modern engineering tools is needed. The proposed MTM program is situated at 
two outstanding campuses; UCB has long been known for its first-rate contributions in 
the biological sciences and practice of engineering, while UCSF is an international 
leader in biomedical research and health care practice. Moreover, the campuses are 
located in a major center for the microelectronics, medical device, and biotechnology 
industries. Students in the MTM program can therefore learn from a broad array of 
projects and will have numerous opportunities for employment when they graduate. 
 
1.2.2. Institutional Strengths 
The MTM will link two of the most productive and highly regarded research institutions 
in the nation. The University of California at Berkeley (UCB) consistently ranks as the 
top public university in the United States. In the most recent National Research Council 
study, UCB was identified as being the first in the nation in terms of the number of 
graduate programs that are ranked in the top 10 in their fields. The undergraduate 
engineering program is also considered to be superior, with the US News & World 
Report indicating that it is second in the nation. The strong academic programs in the 
College of Engineering and its commitment to excellence in research have been critical 
to the growth of the Department of Bioengineering at UCB, which supports the MTM, 
Joint Graduate Group in Bioengineering (JGGB), and a large undergraduate program. 
 
The University of California at San Francisco (UCSF) was ranked second amongst all 
medical schools in 2009 in total NIH funding. It has also consistently been rated as 
having the top pharmacy, nursing, and dentistry schools in the nation. The interest in 
applying engineering to clinical health provision has been a major driver in the 
development of the MTM. The ability to grow in such new and innovative directions has 
been significantly enhanced by the opening of a 43-acre campus at Mission Bay with a 
strong focus in translational science.  In addition to being a superb research institution, 
UCSF is known for its excellence as an academic medical center. It was ranked 5th 
among the nation’s top 10 programs in 2010 by US News & World Report, and was 
listed in the top 10 in seven out of the eight medical school specialty programs that 
were assessed. The University Health System Consortium has also ranked UCSF as 
being in the top 10 of the nation’s premier academic medical centers in overall quality. 
The medical center has over 900 physicians who provide care for patients and have 
access to the most advanced treatments and technologies. This will be further 
enhanced by the construction of a new hospital adjacent to the Mission Bay campus. 
The new hospital will focus on women, children and cancer, with a scheduled date for 
completion of 2014.  The interaction between clinicians, basic scientists, and engineers 
at UCSF and UCB, as well as business thought-leaders and entrepreneurs has 
provided a fertile milieu for training engineers and life-scientists in a manner that, of 
necessity, transcends the traditional boundaries between biology, medicine, and 
engineering. 
 
1.3. Timetable of Development of the MS in Translational Medicine Program 
We have tested the feasibility of a MS in translational medicine by creating a smaller 
pilot program through the existing UCSF/UCB Joint Graduate Group in Bioengineering, 
thus allowing us to define the courses and the logistical aspects of this program.  We 

 3



selected a cohort of 12 students (primarily undergraduate engineers) from over 80 
applicants who participated in the proposed curriculum as well as carefully selected 
capstone projects.  This current proposal builds upon this experience and seeks to 
encompass the complete vision outlined in the introduction, namely a program which 
allows for students from multiple clinical and scientific backgrounds to come together 
and develop innovative, practical advances in healthcare therapeutics, diagnostics, or 
systems.  The timeline of the proposal preparation and review is below.   
Table 1: Proposed timeline of development 
Date Proposal status MS Committee Faculty/Courses Students 
09/10 Submit draft MS 

Proposal to Graduate 
Dean’s Office  

   

010/10 Graduate Dean’s Office 
forwards to Graduate 
Council 

   

01/11 Resubmit any revisions 
of MS Proposal to 
Graduate Council 

Budget 
submission 

Website design  

02/11 Submit to Academic 
Senate  

Meetings to 
coordinate 
admissions 
procedures 

Development of 
any new courses 

 

03/11 Submit to Chancellor for 
approval 

   

04/11 Submit to Academic 
Senate Coordinating 
Committee  

 Any online course 
materials made 
available 

 

06/11 UCOP approval    
 
 
 
1.4. Relationship of the Proposed Program to Existing Programs at UCSF/UCB 
and to the Campus' Academic Plan 
The proposed MTM program does not overlap with any of the existing programs 
offered on either campus.  While it fills a needed gap in education, it also complements 
existing programs and can build synergy with these existing degree programs.  
 

Figure 1.  Diagram illustrating the proposed Master’s in Translational Medicine in 
relationship to other related  Master’s and PhD programs at UCSF and UCB.  Target 
applicants are given in parentheses. 
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Below is a list of related degree programs on the UCSF and UC Berkeley campus. 
 
1.4.1 Department of Radiology and Biomedical Imaging 
This is a new professional MS program being developed by the Department of 
Radiology and Biomedical Imaging. It is intended for advanced pre-doctoral students, 
post-doctoral fellows, residents and faculty members who wish to utilize imaging 
sciences to broaden their investigative projects. The course work will include 
instruction in core theory drawn from imaging physics, engineering and mathematics, 
linked to physiology and disease processes. Hands-on laboratory courses will be an 
important part of the curriculum with experiments relevant for characterizing 
pathologies, monitoring response to therapy and assessing underlying disease 
processes. Specialized topics such as quantitative imaging research design, image 
analysis, and technology assessment will be available through electives. The proposal 
has received approval by the Graduate Council at UCSF. 
 
1.4.2. UCSF/UCB Graduate Group in Bioengineering 
UCSF and UC Berkeley offer a joint graduate program in Bioengineering. This program 
admits students for a PhD though may grant terminal MS degrees to some students. 
While we anticipate that there will be overlap in the courses offered with the two new 
offerings, the JGGB encompasses much broader aspects of bioengineering and is 
focused on independent research to be completed with a PhD dissertation. The 
courses developed in conjunction with the proposed master’s programs will be able to 
serve as one of major or minor areas of study for PhD students who are interested.  
 
1.4.3. Department of Bioengineering and Therapeutic Sciences 
The Department of Bioengineering and Therapeutic Sciences (BTS) is a new initiative 
that links cutting edge research and educational programs in the School of Medicine 
and the School of Pharmacy at UCSF. The motivation for creating this unique unit 
came from faculty within the two schools, who recognized that there was significant 
overlap in their long term goals and who wanted to integrate computational and 
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engineering technologies with studies that were focused on drug development, 
pharmacogenomics and evaluation of new therapies. The new department provides a 
rich infrastructure for basic and translational biomedical research that will facilitate the 
implementation of novel educational paradigms for graduate and professional students 
in Therapeutic Bioengineering, Computational and Systems Biology, Cell and 
Molecular Engineering, Drug Development Sciences and Pharmacogenomics.  The 
proposed MTM program will be administered through this department at UCSF.     
 
1.4.4. Training in Clinical Research and Master of Advanced Study in Clinical 
Research 
The Training in Clinical Research (TICR) is an established program that offers 32 
individual courses related to clinical and translational research methods, a one-year 
Certificate of Advanced Training in Clinical Research (ATCR) or a two-year Masters in 
Clinical Research (http://www.epibiostat.ucsf.edu/courses/masters.html). These 
programs are intended for advanced pre-doctoral students, post-doctoral students, 
residents, fellows and faculty who wish to master clinical research methods and pursue 
independent research careers. It includes coursework that addresses the design, 
interpretation and analysis of studies that involve human subjects.  The program also 
includes a track (Program in Dissemination Sciences) focused on the methods and 
skills that guide research aimed at enhancing the adoption, adaptation, and spread of 
best evidence-based practices and policies in clinical care and public health. The 
programs are jointly funded by a CTSA NIH grant and by UCSF and are run by CTSI. 

The primary objective of the Master in Advanced Studies in Clinical Research is 
to increase the number and quality of successful clinical researchers for the 21st 
century, whereas the MTM program is training students to apply translational science 
and engineering approaches to produce practical solutions to the health problems of 
the public.   
 
1.4.5. Graduate Education in Medical Sciences (GEMS) 
GEMS is a single over-arching program that is offered to UCSF basic science graduate 
students in any discipline. Participation in the program ranges from basic training in 
medical sciences and medically relevant coursework, designing and defending a 
research proposal in conjunction with a clinical research mentor, to developing a PhD 
dissertation project. This program is funded by the Howard Hughes Medical Institute 
and the UCSF CTSI. More details can be obtained at 
http://physio.ucsf.edu/GEMS/index.asp.  We will work synergistically with this non-
degree program to integrate opportunities for the MTM students and vice versa.   
 
 
1.4.6.Graduate Program in Health Management 
The mission of the GPHM is to prepare graduates for positions of leadership in all 
aspects of healthcare, including care delivery and financing, biotechnology and medical 
devices, information technology, and consulting. GPHM prepares graduates for 
positions of health industry leadership through two academic programs:  
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• The MBA/MPH (Master's in Business Administration/Master's in Public Health) 
dual degree. This program adds four-months to the standard MBA curriculum 
and includes two summer internships 

• A Health Management certificate through the Berkeley MBA program. This 
program supplements the standard two-year MBA curriculum with 11 units of 
courses in health services organization, strategic planning, and health policy. 
More information can be found on the website: 
http://www.haas.berkeley.edu/advantage/health/index.html  

 
1.4.7.Campus Academic Plan 
This new master’s degree in Translational Medicine represents an innovative, 
collaborative approach for bridging education, health care, and research that spans 
disciplines within the health sciences, engineering, and business.  It will support UCSF 
and UC Berkeley’s mission to be world leaders in scientific discovery and its translation 
into exemplary health.  Moreover, the degree will help to increase the impact of and 
recognition for UCSF and UC Berkeley’s technology and medical contributions in the 
local community, the state, the nation and the world. 
 
The creation of the MTM program is directly responsive to three of UCSF’s seven 
major strategic initiatives, as outlined in its most recent strategic plan from 2007 
(http://strategy.ucsf.edu/ ).   
 

1. Innovating and Collaborating:  Vision--Develop innovative, collaborative 
approaches for education, health care and research that span disciplines within 
and across the health sciences. 

• The MTM spans engineering, business, and diverse health areas, 
including medicine, pharmacy, dentistry, and nursing.  It is truly 
collaborative, and as the first such program, is very innovative. 
 

2. Translating discoveries:  Vision--Be a world leader in scientific discovery and its 
translation into exemplary health. 

• With “translation” in its title, MTM specifically targets accelerating the rate 
at which discoveries are advanced to improve health. 

 
3. Educating leaders:  Vision--Develop the world’s future leaders in health care 

delivery, research and education. 
• The future of health care is undeniably one much more reliant on 

technology.  Our program recognizes the lead to train leaders in this 
burgeoning area. 

 
 
1.5. Relationship of the Proposed Program with Other UC Institutions 
This program will be the only Masters Program in the UC system with specific focus on 
Translational Medicine. Of the programs and areas of study at other UC institutions, 
the following list reflects the most closely related forms of intellectual inquiry to the 
activities of the proposed MS in Translational Medicine degree at UCSF/UC Berkeley.  
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Other UC Institutions (Berkeley, Davis, Irvine, Los Angeles, Merced, Riverside, San 
Diego, Santa Barbara, and Santa Cruz) offer traditional Bioengineering, Biomedical 
Engineering, and Biological Sciences. Given the interdisciplinary and intercampus 
nature of our program, it would be difficult for the MTM to reside in any one of these 
traditional degree programs.   
 
UC Berkeley runs a joint PhD program in Bioengineering with UCSF. Berkeley also 
runs a separate, traditional bioengineering program at an undergraduate level leading 
to a BS degree.  While the MTM will be synergistic with these degrees, the focus on a 
master’s level project-based degree that combines business, engineering, and clinical 
sciences is quite different from the existing PhD program.   
 
UC Davis runs a graduate program in Biomedical Engineering. The Davis program is a 
traditional MS/PhD program which does not seek to integrate clinical sciences or 
technology translation. 
 
UC Irvine offers MS/PhD programs in Biomedical Engineering. Again, there is no focus 
on clinical translation, healthcare costs, and regulatory issues.   
 
UC Los Angeles offers traditional graduate degrees (MS/PhD) through Biomedical 
Physics Interdepartmental Graduate Program. In addition, the Biomedical Engineering 
Interdepartmental Program offers additional graduate degrees. Both programs are 
broad in their disciplines but do not cover the topics proposed in the MTM program.  
 
UC Merced runs graduate degree programs (MS and PhD) in Bioengineering through 
School of Engineering. These degree programs are not yet formed within a home 
department because of the status of UC Merced as a new campus with new graduate 
programs. There is no medical school on campus and thus limited research in clinical 
and translation medicine.   
 
UC Riverside offers MS and PhD programs in Bioengineering and a PhD in 
Biomedical Sciences. These programs do not offer graduate degrees with emphasis in 
translational medicine. 
 
UC Santa Cruz runs traditional MS/PhD programs in Bioinformatics and in 
Engineering. Neither focuses on translational medicine. 
 
UC San Diego offers the MS, MEng, and PhD degrees in Bioengineering and a PhD in 
Bioinformatics.  These program are broad traditional bioengineering curricula and do 
not incorporate the same components as the MTM program.   
 
UC Santa Barbara offers PhD degrees in Biochemistry and Molecular Biology with 
emphasis in Biophysics and Bioengineering through its Biomolecular Science and 
Engineering program. There is no focused area of translational medicine from this 
graduate program at Santa Barbara and no clinical component to the training. 
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Other national programs: 
Masters of Science degree program in Translational Research (MTR) is offered by 
U Penn. This program is supported in part by a National Institutes of Health Mentored 
Career Development Award (K12 award). It consists of a series of 4 required course 
units, 4 elective course units, and 4 laboratory units. The duration of training is 
between 2 and 3 years. The purpose of this program is to improve the quality of 
translational research training by providing in depth instruction in the fundamental 
skills, methodology, and principles necessary for the well-trained independent clinical 
investigator. An additional goal of this program is to increase the number of 
translational researchers who are competitive in seeking research support and who are 
knowledgeable about the complex issues associated with conducting sound clinical 
research.  This program is limited to MDs and PharmDs.   
 
1.5.1. Relationship of the Proposed Program with Emerging Programs 
N/A 

1.6. Administration and Governance of the MS Program 
The program will be the joint responsibility of the UCB Department of Bioengineering 
(chaired by Matt Tirrell) and the UCSF Department of Bioengineering and Therapeutic 
Sciences (Chaired by Kathy Giacomini and Sarah Nelson; using coursework largely 
derived from UCB Bioengineering, UCSF BTS, and the CTSI training programs (led by 
Clay Johnston and Deborah Grady). 
 
The program will be overseen by an advisory committee co-chaired by Dr. Matt Tirrell 
and Dr. Tejal Desai including Sarah Nelson, Deborah Grady, and Marc Shuman 
(directing QB3’s clinically focused translational programs), Terry Johnson, Song Li, and 
Susan Marquese (Director of QB3 at Berkeley).   The program will be directed by Tejal 
Desai, a faculty member in the Department of Bioengineering and Therapeutic 
Sciences at UCSF and Terry Johnson in the Department of Bioengineering at UC 
Berkeley.   
 
The administration of student applications will be carried out by UC Berkeley, similar to 
how the Joint Graduate Group in Bioengineeering admits students.  The student affairs 
and funding issues will be handled jointly by UCSF Department of Bioengineering and 
Therapeutic Sciences and by the UCB Department of Bioengineering.   
 
1.7. Plan for the Evaluation of the Program 
Each course taught as part of the MTM (core and elective courses that count toward 
the master’s degree) will be evaluated by the students who will fill out a course 
evaluation questionnaire. The impact of the MS program on career development, 
productivity, and placement of graduates will be monitored using survey vehicles and 
career tracking.  We will also seek assessment from current and prospective 
employers of our students. 
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The Director of Graduate Studies for the MTM program will be responsible for keeping 
records and data that will provide the basis for annual reports on the performance of 
the master’s program presented to the MS Committee. This information will also be 
used to facilitate an ACADEMIC PROGRAM REVIEW every 5 years coordinated by 
the Graduate Division and the Graduate Council.  
 
The ACADEMIC PROGRAM REVIEW COMMITTEE will be comprised of a minimum of 
three experts from outside UCSF who are faculty in existing academic programs in 
Bioengineering, Clinical Sciences, or any related academic fields that would provide 
familiarity with current scholarship and professional standards. 
 
 
SECTION 2: PROGRAM  
 
2.1. Candidates for the MS in Translational Medicine 
Applicants to the Master’s degree program are expected to include students with a 
variety of training (including engineering bachelors, PhDs, MDs, PharmDs, RNs, 
DMDs) and experience (recent undergraduates, postdoctoral fellows, junior faculty, 
and professionals from industry). The diversity in clinical, technical, and academic 
backgrounds of the students will be a major strength of the program, by stimulating 
transdisciplinary discussions and practical projects.  However, it also produces 
challenges in curriculum development to assure that each student has a fundamental 
understanding of principles represented across the translational spectrum.  For 
example, those with prior clinical training will need focused training in engineering 
principles, while those with engineering backgrounds will need to become familiar with 
clinical needs and medical decision-making. All students will need to understand 
research design, product development, regulatory issues, and business principles. 
 
2.1.1 Student preparation for admission 
Preparation for admission to the MTM includes completion of an application, three 
letters of recommendation, and a student narrative describing the individual’s career 
objectives.  Admission decisions will be made by the Program Directors in consultation 
with an admissions committee. 
 
2.2. Foreign Language 
Not applicable 
 
2.3. Program of Study  
The MTM will prepare engineers, bioscientists, and clinicians to bring innovative 
treatments and devices into clinical use. Most MTM graduates will be expected to work 
in industries that deliver healthcare products or provide patient care, while some will 
become part of an academic research team. Each student will participate in an 
interdisciplinary team design project co-advised by an engineering faculty member and 
a clinical researcher. The program will have a clear, distinctive focus on translational 
medicine. 
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2.3.a Specific Fields of Emphasis 
Students in the MTM program will take courses in three different thrust areas: (1) 
Bioengineering, (2) Clinical Research and Development, and (3) Business, 
Entrepreneurship, and Technology. The Bioengineering thrust will be flexible enough to 
accommodate interest and projects in diverse fields such as imaging, MEMS, 
ergonomics, and tissue engineering. Clinical Research training will prepare student to 
apply engineering principles to relevant clinical problems. The addition of business and 
leadership courses will give MTM graduates the ability to evaluate potential projects 
according to a wide variety of critical criteria – they will be able to consider the 
economic, organizational, regulatory, clinical, and technical issues associated with 
translating a given piece of research or technology into clinical use. Furthermore, they 
will be positioned to successfully pursue those projects and to increase the rate at 
which bench research impacts patient care. 
 
2.3.b Plans 
The flexibility of the MTM electives is designed to appeal to students with diverse 
backgrounds, and to allow the degree to quickly and efficiently produce experts in 
fields with emerging relevance to translational medicine. Study plans for each student – 
informed by our list of suggested electives for each field – are approved by each 
student’s academic advisor. 
 
2.3.c Unit Requirements 
Students are required to take 24 semester (or equiv) units of upper division and 
graduate courses, followed by a master’s project administered by the graduate group. 
At least 12 units must be in 200 series courses chosen from an approved list. 
 
 
2.3.d Required and Recommended Courses 
 
MTM Program Requirements 
• Bioengineering (at least 10 semester units or equivalent) 

 Suggested curriculum: 
BioE 290 - Anti-Medical School  
Bio Therap TBD  – Principles of Medical Device Innovation  
Bioengineering Electives  

• Clinical R&D and project work (at least 6 semester units or equivalent) 
 Suggested curriculum: 

Epi 150.3 - Designing Clinical Research for Residents and Students  
Epi 205 - Clinical Trials  
Epi 213 - Decision and Cost-Effectiveness Analysis in Medicine  
Epi 260 - Development and Approval of Drugs and Devices  
BioE 299 - Design Project (2+ semester units)* 

• Business, entrepreneurship and technology (at least 8 semester units or 
equiv) 

 Suggested curriculum: 
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E 290J - Entrepreneurship in Biotechnology  
IE 171 - Introduction to Design of Human Work Systems and Organizations  
IE 191 - Technology Entrepreneurship 

• Ethics 
Epi 201, BioE 301,  BioE 100, or equivalent (see adviser) 

*no more than 6 units of BioE 299 coursework can be used toward the degree 
 
2.4  Field examinations 
There are no written or oral field examinations required. 
 
2.5  Qualifying examinations 
There are no written or oral qualifying examinations required. 
 
2.6. MS with Thesis Option 
N/A 
 
2.7 Final examination 
N/A 
2.8 Explanation of special requirements 
N/A 
 
2.9  Relationship between doctor’s program 
N/A 
 
2.10 Special preparation for careers in teaching 
N/A 
 
2.11 Sample Program 
The MTM is consistent with the Plan II Masters degree, which includes a minimum of 24 
units of study and a written (Capstone) project component. 
 
MTM Timeline (suggested) 
 
Summer (introduction) 
Epi 150.3 
 
Fall 
BioE 290 (Anti-medical School, Berkeley) 
IE 191 (Berkeley) 
BioE elective (Berkeley/UCSF) 
Bioe 301 (Berkeley) 
 
Winter 
Bio Therap TBD (Principles of Medical Device Innovation, UCSF) 
Epi 205 (UCSF) 
Epi 213 (UCSF) 
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BioE elective (Berkeley/UCSF) 
 
Spring 
E 290J (Berkeley) 
IE 171 (Berkeley) 
Epi 260 (UCSF) 
BioE elective 
BioE 299 (Berkeley/UCSF; Project work may continue beyond spring, through 
completion) 
 
 
************************************************************************** 
SAMPLE PROJECTS FOR MS IN “TRANSLATIONAL MEDICINE” 
 
Sample Industry-Sponsored Project (example from Kyphon) 
The kyphoplasty procedure has problems with getting thick cement into the 
intervertebral space. Set design criteria, prototype, and test a device to deliver the 
cement.  
 
Sample Academic Project (narrow question, well-defined translational pathway) 
Dr Michael Harrison’s group at UCSF has developed a prototype surgical device for the 
treatment of sleep apnea. Write up the plan for bringing this device to market: funding 
for development phase, preclinical testing, early phase clinical trials, pivotal trial(s), 
regulatory issues and marketing plan.  
 
Sample Academic Project (open question, poorly-defined translational pathway) 
The Bankiewicz lab at UCSF is would like to bring their convection-enhanced delivery 
techniques for deep-brain viral drug delivery to the clinic. This project involves 
therapeutics (viral vectors), drug delivery technologies (surgical device) and medical 
imaging. Develop a strategy for bringing it to the clinic. 
 
 
2.12. Normative Time from Matriculation to Degree 
Most students are expected to finish the degree in a twelve-month period, though this 
can be extended to twenty-four months in some cases (primarily for working students 
who wish to pursue the degree part-time). These extensions are done on a case-by-
case basis, and course loads are adjusted with the help of the student’s academic 
advisor. 
 
 
 
SECTION 3: PROJECTED NEED   
 
3.1. Student Demand for the Program 
The MTM Program will draw students from a diverse array of backgrounds, including 
engineering, business, medicine, and basic research. The first cohort of students will 
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enter in fall 2010, and the Program is expected to quickly grow to 50 students per year.  
This innovative two-year Master’s Program—the first of its kind in the world—will be 
patterned on an MBA model, and focused on accelerating the path from research to 
healthcare innovation.  
We believe there is strong demand for this program, both from students and from 
industry (see letters of support) and research organizations.  This is based on the 
numbers of students who have been PhD trained in the sciences and engineering that 
then go on to obtain MBAs or other business related degrees.    We conducted a 
survey to assess interest in a master’s program in translational medicine.  We sent out 
questionnaires to all PhD candidates that we did not admit to the PhD program (over 
400 students) and received interest in such as program from over 150 students.   We 
then piloted a version of the MTM program through our existing bioengineering 
master’s program this past year.   With less than a month notice, we received over 100 
applications from all over the country for this pilot program with an emphasis in 
translational medicine.  This strong strongly supports the student demand for this 
degree.   
 
A common career path is through the pharmaceutical and health industry, where one 
would be involved in developing devices and carrying out pre-clinical and clinical trials. 
We expect to see an increase in these roles due to changes in market demand and the 
industry's need to speed up the systems and increase the efficiency of the 'drug 
discovery to market' process.  Many of the students will be poised for entrepreneurship 
opportunities, where they translate university discoveries to start-up companies.  Our 
students may also work for contract research organizations (CROs) or academic 
departments within universities. There are also opportunities within government 
laboratories - including environmental agencies, charity-funded research organisations, 
and with other research institutes.  
 
3.2. Opportunities for Placement of Graduates 
The master’s degree in translational medicine aims to prepare engineers and 
physicians to bring innovative treatments and devices into clinical use. Most graduates 
of the MTM program are expected to work in industries that deliver healthcare products 
or patient care upon receiving their Master’s or after further academic or medical 
training. An example of potential job opportunities is listed in the appendix.  Each 
student will participate in an interdisciplinary team design project co-advised by a UCB 
or UCSF engineering faculty member and a UCSF MD, PharmD, or translational 
scientist at UCSF.  The MTM Program will produce leaders that will more effectively 
identify new opportunities to develop therapeutics, devices, and other technologies to 
improve health, and help bring them to consumers at a much faster rate. The Program 
will achieve results measurable in economic growth, decreased healthcare costs, and 
improved lives around the world. 
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3.C. and D. Importance and Impact of the MS in Translational Medicine; Ways in 
which the program meets the needs of society 
There is an urgent need to educate students in the development and use of technology 
that meet the needs of society.  This program aims to address shortcomings in the 
medical innovation pipeline.  The curriculum encourages students to think about how to 
develop technologies for medical treatments “that are better, faster, cheaper” and to 
overcome the challenges inherent in new technology adoption.   It will be the first 
program of its kind aimed at accelerating the translation of cutting-edge research into 
advances in patient care.   
 
Advances in bioengineering and biotechnology are transforming the future of health 
care, but ensuring that these technologies meet the healthcare needs of our growing 
population requires a new way of thinking. With rising healthcare costs, an aging 
population, and limited access to expensive technologies, new cost reducing 
technologies developed with an understanding of these differences can provide 
meaningful improvement to healthcare. 
 
Through this program, academic and health industry specialists from a variety of 
disciplines, including the sciences, engineering, clinical science, business, and public 
policy, will educate the next generation of leaders, empowering them to develop and 
implement appropriate solutions that integrate scientific, engineering, health, policy and 
economic data perspectives. This degree culminates in a project whereby students 
participate in design challenges aimed at solving real-world health problems. 
 
This is the ideal time to establish such a program.   Despite the nearly $30 billion annual 
investment in federal research funding, advances in cures and treatments for life-
threatening diseases have slowed. It now takes 14 years on average to move from 
“molecule to medicine.”  The health sciences have been slow in adopting best practices 
from the most innovative sectors of the economy, such as information technology, which 
focuses on being “better, faster, and cheaper” in everything. Healthcare is rapidly 
becoming more expensive, with only modest improvements in health.  As a joint venture 
between UCSF and UC Berkeley, the new Master’s in Translational Medicine (MTM) 
Program will draw on the collective strengths of these two extraordinary campuses and 
attract the best students nationwide. 
 
 
3.E. Relationship of the program to research and/or professional interests of 
faculty 
The pursuit of translational medicine – the conversion of scientific discovery into patient 
care – has largely defined UCSF’s mission in the 21st century, and is driving its 
ongoing efforts to create a work environment where clinicians, research scientists and 
industry leaders interact on a daily basis (from the UCSF website). The core MTM 
faculty (engineers and clinicians) are already engaged in translational research 
projects and would greatly benefits from trainees interested in pursuing projects that 
address translational needs.   
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The University’s focus on translational medicine has intensified over the past several 
years, thanks in part to a $100 million, five-year grant awarded by the National 
Institutes of Health in 2006 under its Clinical and Translational Science Award 
program. The funding led to the creation of the cross-campus UCSF Clinical and 
Translational Science Institute (CTSI). CTSI aims to promote research and education 
in translational and clinical science at UCSF, in partnership with its various training 
hospitals and other affiliated institutions, as well as the larger Bay Area health care 
community.  A training program at UCSF and UC Berkeley would complement these 
efforts and catalyze the development of new technology to improve medical treatment.   
Ultimately, this program will educate students on the methodology and thought process 
of technology development for clinical utility.    
 
3.F. Program Differentiation 
There are no UC or California independent university programs offering a Master’s 
degree in Translational Medicine.   The students currently enrolled in our training 
programs indicate that they desire and need more relevant training to bridge the gap 
between basic engineering and clinical translation.  Professionals seeking careers in 
clinical research in academic medicine, or the biotechnology or pharmaceutical 
industry will choose the Master’s in Translational Research. 
 
 
 
SECTION 4: LIST OF CORE FACULTY 
UCSF and UC Berkeley have exceptionally large and experienced faculties for 
teaching courses at the graduate level.  The clinical scientists and engineers who will 
serve as faculty for this program collectively have extraordinary depth and breadth of 
experience in teaching and conducting translational medical research.  The following 
is a list of faculty who will provide leadership for the program and/or participate in 
teaching MTM courses.  In addition, there is a large pool of clinical scientists who will 
lecture in our courses (Appendix 2).  
 
 
 
SECTION 5: COURSES 
Coursework: Coursework will be tailored for training students from varying technical, 
clinical and academic backgrounds to enroll (Figure 2).  Students with engineering 
backgrounds will first learn fundamentals about physiology, anatomy, biochemistry, 
and clinical medicine.  Students with biomedical professional degrees will take 
courses in basic bioengineering principles and product design and development.  All 
students will take courses in clinical research methods, clinical trials design, research 
ethics, regulatory issues and FDA approval, and the business and economics of 
product development in healthcare. Examples of relevant coursework are listed in the 
Appendix. The goal of the program is to train individuals who are: (1) capable of 
having an important role in the discovery and implementation of significant health 
innovations, and (2) are prepared to take a leadership role in their organizations. 
Graduates will be poised to take on research and technical problems that are 
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challenging and have the potential to bring about better and more cost-effective 
healthcare and do not lie within the goals of PhD-granting programs or other Masters 
programs. Projects are also likely to generate research questions of a larger scope 
that will positively impact students who are concurrently enrolled in PhD programs, as 
well. 
 
Figure 2.  Diagram illustrating the different initial coursework, common core 
coursework, and common practicum for students enrolling with engineering vs. 
biomedical backgrounds.  

 
 
Projects:  Projects will provide practical instruction and experience in solving real 
problems in translational medicine, and it is anticipated that some will lead to 
innovations with commercial potential.  Initially, an ad hoc committee of graduate group 
faculty members appropriate to the degree will choose the projects.  As the program 
grows, personnel dedicated to identifying and organizing projects and to assist in 
finding industry interest will become necessary. The degree will conclude with a written 
report and presentation of the translational pathway for each team’s proposed device, 
software, therapy, or diagnostic test, including the scientific and technical discovery 
and development (i.e., design and/or validation milestones), as well as a plan for 
clinical testing, regulatory approval, and marketing. The format will be designed to 
protect the inventors when confidentiality or public disclosure of an invention is a 
concern. 
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5.A. Proposed Core Courses 
The “engineering” core of the curriculum includes Anti-medical school and Principles of 
Medical Device Innovation – the former course a needs-finding course which puts 
students in touch with clinicians best qualified to identify and evaluate clinical needs. 
The latter course focuses on the critical evaluation of needs and potential solutions. 
Electives are used to bring technical depth to a particular design area (imaging, MEMS, 
etc.) relevant to translational medicine. 
 
The “clinical” core includes classes in clinical research, clinical trials, and the regulatory 
process for development and approval of innovation. These courses are taught at 
UCSF in their Training in Clinical Research program. Additionally, the students will 
explore how cost affects decision-making in a clinical context. 
 
Finally, the business and entrepreneurship core includes two industrial engineering 
courses which consider organizational theory, economics, and entrepreneurship from a 
technical perspective. In combination these core courses train students to design 
based on strong engineering principles and real clinical need. At the same time, they 
are trained to take a leadership role on a project. 
 
Course Descriptions: 
Epi 150.03 - Designing Clinical Research for Residents and Students 
This course guides research scholars through the essential components for writing a 
clinical research protocol, developed around their own clinical research question. The 
students will attend bi-weekly group lectures and small seminar groups for four weeks 
as well as a peer review session in the last week of the course. The course will cover 
study questions, hypotheses, specific aims, study types, sample size estimation, power 
calculations, and data analysis. Small groups will be developed separately for pre-
doctoral students and residents.  
 
BioE 298 - Anti-medical School 
Expert Lectures from UCSF MDs describing open challenges in medicine. 
Brainstorming session follows. 
 
IE 191 - Technology Entrepreneurship 
This course explores key entrepreneurial concepts relevant to the high-technology 
world. Topics include the entrepreneurial perspective, start-up strategies, business 
idea evaluation, business plan writing, introduction to entrepreneurial finance and 
venture capital, managing growth, and delivering innovative products. This course 
prepares technical and business minded students for careers focused on 
entrepreneurship and high technology. Students undertake intensive study of actual 
business situations through rigorous case-study analysis. 
 
BioE 301 - Professional Development for Bioengineering Graduate Students 
This class is designed to introduce graduate students to their professional 
responsibilities as engineers and teachers. Students will learn the basics of laboratory 
safety, biohazard handling, and proper hazardous waste disposal. The responsibilities 
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of graduate student instructors as mentors and matters of applied pedagogy will be 
discussed. Finally, ethical challenges likely to be met by a working bioengineer will be 
explored. 
 
BioE TBD - Principles of Medical Device Innovation  
This course will introduce key concepts of the product development process as it 
relates to medical devices. Topics will include strategies for concept generation, 
prototyping approaches to demonstrate feasibility, and translation pathways for “real-
world” adoption. Special attention will be given to the “cost of technology” issues.  The 
course will comprise of didactic lectures and interactive discussions around specific 
projects that will serve as “case-study” illustrations to step the students through the 
medical device development process. Material will be presented by regular faculty as 
well as scientist/physician entrepreneurs, corporate executives, device manufacturers, 
regulatory experts, health policy specialists, intellectual property attorneys, and venture 
capitalists.  
 
Epi 205 - Clinical Trials 
The objectives of this course are to provide a detailed understanding of experimental 
design options; methods of randomization; blinding; developing interventions and 
controls; measuring outcomes and adverse effects; follow-up; compliance and 
postrandomization problems. 
 
Epi 213 - Decision and Cost-effectiveness Analysis in Medicine 
Decision and cost-effectiveness analysis are the tools used in medicine to formally 
portray clinical and policy decisions. Decision analysis estimates the health 
consequences of alternative courses of action. Cost-effectiveness analysis estimates 
economic costs per gain in health status. The objectives of this course are to give 
trainees the following knowledge and skills: 

● Understand the principles of decision analysis (DA), including decision trees to 
portray action options and their consequences. 

● Understand the principles of cost-effectiveness analysis (CEA), including health 
and cost inputs and cost-effectiveness ratios. 

● Understand uncertainty, how it is quantified, and how it is addressed in DA/CEA. 
● Understand disease state (Markov) modeling and its uses. 
● Understand and experience steps in conducting a DA/CEA. 
● Use a computer spreadsheet to do DA/CEA computations. 
● Design a DA/CEA in an area of expertise. 
● Know how to critique published DA/CEAs, including structure, inputs, and 

findings. 
 
Engineering 290J - Entrepreneurship in Biotechnology 
This course will provide students an introduction to the complexities and unique 
problems of starting a life sciences company. It is designed for both entrepreneurs and 
students who may someday work in a biotechnology or medical device startup. 
Students will be exposed to the topics most critical for successfully founding, financing, 
and operating a life science company, and will be expected to perform many of the 

 19



same tasks that founders would normally undertake. Discussions with life-science 
entrepreneurs, case studies of recent companies, and hands-on work developing 
entrepreneurial endeavors will all be utilized. 
 
IE 171 -  Introduction to Design of Human Work Systems and Organizations 
Qualitative management principles and techniques used to maximize labor productivity, 
employee satisfaction, and organizational performance in work settings. Topics 
covered include job attitudes, person-job fit, worker motivation, leadership, 
organizational culture, technology and innovation management, communication, 
groups and teams, decision-making, and power and influence. 
 
Epi 260 - Development and Approval of Drugs and Devices 
This course will provide a survey of drug and device development from late preclinical 
through phase 3 clinical studies. Through lectures and case studies, it will introduce 
students to drug/device regulations, investigational new drug filings, assessment of 
drug candidates, statistics, safety monitoring, clinical study design and conduct. 
At the end of the course, students will be able to: 
1. Describe pertinent FDA and EMEA regulations regarding clinical studies and 
drug/device approvals; 
2. Discuss the basis for FDA and EMEA regulations; 
3. Define patents and intellectual property issues surrounding development of drugs 
and devices; 
4. Apply principles of signal detection to assess safety signals; 
5. Evaluate, at a high level, drug candidates for suitability for further development; 
6. Identify key study design principles; 
7. Describe some of the typical clinical study designs and rationale for them; and 
8. Synthesize, at a high level, a drug or device development pathway. 
 
UCSF Center for BioEntrepreneurship (CBE).  The new MTM program will work with 
the CBE to expose the student to the ongoing seminar series, career panels, and 
networking events sponsored by CBE (see letter of support).  CBE offers a broad 
spectrum of programs empowering life scientists with the skills necessary to build 
commercial value from their inventions, and to become leaders in the life science 
industry.  The CBE sponsored course IDEA to IPO is featured as an elective course for 
the MTM program.  
 
Possible additional courses to be integrated: 

• Healthcare Economics / Accounting / Reimbursement 
• Public Health (PB HLTH 150D): Introduction to Health Policy and Management 
• Public Health  (PB HLTH 142): Introduction to Probability and Statistics in 

Biology and Public Health   
 
5.B. Existing Courses (For Core or Elective Credit) to be Cross-Listed 
 
Master’s in Bioengineering 200 Level Elective List (partial list) 
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UCSF (one quarter unit = 2/3 semester unit) 
BioE 230A - Radiologic, Nuclear and Molecular Imaging Methods (3)  
BioE 230B - Physics of Medical Imaging (3)  
BioE 230C - Molecular Imaging (3)  
BioE 221 - Tissue Mechanobiology (2)  
BioE 240 - Principles of Nuclear Magnetic Resonance Imaging (3)  
BioE 241 - Magnetic Resonance Spectroscopy (3)  
BioE 242 - Principles of Tissue Engineering (3) 
BioE 244 - Image Processing & Analysis (3)  
BioE 245 - Electromagnetic Neuroimaging (3)  
BioE 247 - Introduction to Magnetic Resonance Imaging System and Hardware (3)  
Biochem 241 - Idea to IPO & Beyond * (3)   
Biochem 243 - A Life Scientist's Guide to Intellectual Property. (1.5) (Wi) 
Biochem 247 - Corporate Finance Survival Skills. (1.5) (Sp) 
BioE 299  - Medical Device Innovation ** (3)  
Chem Eng 295P - Introduction to New Product Development (3)  
Chem Eng 295D - Development of Biopharmaceuticals (2) 
Epi 205 - Clinical Trials *(1.5)  
Epi 213 - Decision and Cost-Effectiveness Analysis in Medicine * (2)  
Epi 260 - Development and Approval of Drugs and Devices* (1.5) 
Pharma 245A - Basic Principles of Pharmaceutical Sciences (3) F 
 
Berkeley 
BioE 210 - Cell Mechanics and the Cytoskeleton (3) 
BioE 211 - Tissue Mechanotransduction (3) 
BioE C214 - Advanced Tissue Mechanics (3) 
BioE 215 - Models of Cell Mechanics: Dynamics of the Cytoskeleton (3) 
BioE C216 - Macromolecular Science in Biotechnology and Medicine (4) 
BioE C217 - Biomimetic Engineering – Engineering from Biology (3) 
BioE C218 - Stem Cells and Directed Organogenesis (3) 
BioE 221 - Introduction to Micro and Nanobiotechnology: BioMEMS 
BioE 251 - Micro/Nanofluidics for Bioengineering and Lab-On-A-Chip (4) 
BioE C265 - Principles of Magnetic Resonance Imaging (3) 
BioE C280 - Introduction to Nano-Science and Engineering (3) 
BioE C279 - Occupational Biomechanics (4) Sp 
BioE 290 - Anti-Medical School ** (2) 
MBA 290B - Biotech Industry Perspectives and Business Development * (2) 
MBA 290J - Entrepreneurship in Biotechnology * (2) 
MBA 205 - Organizational Behavior (2) 
 
Berkeley/UCSF 
BioE 299 – Design Project ** 
 
* recommended 
**  required 
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5.C. Proposed New Elective Courses 
 
N/A 
 
 
5.D. Evaluation of the Courses and Grading 
 
SECTION 6: RESOURCE REQUIREMENTS 
No new resources for the MTM degree program will be required. The program will be 
fully self-supporting, funded by student fees.  During the first two years when we do not 
anticipate enrolling the full complement of students, we will rely on support from 
philanthropic contribution (the Grove funds).   We have also established a board of 
directors that will work with the UCSF and UC Berkeley development office to secure 
additional funds for this program.   
 
 
6.A. Faculty and Staff Support 
The two departments (BTS at UCSF and Bioengineering at UC Berkeley) have an 
administrative infrastructure that supports degree programs.  There is also a 
comprehensive administrative program for students, fellows, and postdocs, both from 
within the US and from abroad.   In addition, there is an extensive administrative and 
financial office that provides support for all grant applications and other financial 
issues. While use of the existing infrastructure will be available during the start-up 
period, it is planned that all administrative functions for the MTM program will be 
supported by the MTM program itself. 
 
 
6.B. UCSF Program Costs for Self-Supporting Programs 
6.B.1 Library Acquisitions 
There will be no additional costs for library acquisitions, as the books and journals 
necessary for the graduate program are already available in the library or on-line.  The 
libraries on either the UCSF and UC Berkeley campus already subscribe to a range of 
journals that cover bioengineering, entrepeunership, healthcare policy, and clinical 
medicine.   
 

6.B.2 Computing and Equipment Costs 
Expenses are budgeted for IT support and project costs associated with the capstone 
projects.   

6.B.3 Space and Other Capital Facilities 
Students will have access to shared student space in bioengineering at the UC 
Berkeley and UCSF campuses. There are also other resources that are available for 
use by the MS program, including conference rooms, videoconferencing, and 
teleconferencing on an occasional basis. Classrooms are booked at no cost for rooms 
at UCSF and UC Berkeley for seminar and class meetings.  
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6.C Method of Funding: Tuition and Fees 

Program:
Department: 

Projected FY 2010-11 Budget

Number of Students (First year) 30                     
Number of Students (Second year)

Total Enrollment 30                     

Annual Fee Level (First year) 30,000$             
Annual Fee Level (Second year)

Projected Revenue 
Fee Revenue (First year) 900,000$            
Fee Revenue (Second year) -$                      
Total Annual Revenue: 900,000$            

 Support Model Support Model
Support Model Components Components

Projected Expenses FTE Components $ Per Student % of Total

Faculty Salaries 0.50  111,111$              
Staff Salaries 2.00  96,000$              
Benefits (faculty, staff and IAP) 45,564$             
GAEL 1,201$               
S & E (Advertising, Brochures/Syllabus) 2,000$               
Travel
Equipment (Projects) 50,000$             
Other-fees for TICR and Haas courses (6K per student) 180,000$            

Subtotal Department Support: 485,877$            16,196$         65%

Student & Other Central Services (Estimates Only- Requires update from the SAA Office)
Administration & Program Review 6,720$               224$             
Admission & Registration 10,440$             348$             
Student Information System 9,420$               314$             
Graduate Division 13,620$             454$             
International Students & Scholars 2,490$               83$               
Office of Student Relations 6,780$               226$             
Other Student Services 5,730$               191$             
EMR (IRTS) 6,390$               213$             
Student Financial Services 18,600$             620$             

Subtotal Student Services: 80,190$             2,673$          11%

 
Direct Services to Students (Estimates Only- Requires update from SHS)
Student Health Services 23,160$             772$             
Student Health Insurance Fee 121,200$            4,040$          

Subtotal Direct Support Services: 144,360$            4,812$          19%

Other Direct Services to Students (Estimates Only- Requires update from the SAA Office)
Millberry Union Membership 4,200$               140$             
UCSF Library 34,020$             1,134$          

Subtotal Other Direct Sppt Services: 38,220$             1,274$          5%

Total Costs: 748,647$            100%

Variance Revenue less Est. Expense: 151,353$            

UCSF Cost of Education Model
Self-supporting Degree Programs

MS in Translational Medicine
of Bioengineering and Therapeutic Sciences/UCB Departmen
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SECTION 7: GRADUATE STUDENT SUPPORT 
N/A 

 
SECTION 8: CHANGES IN SENATE REGULATIONS 
No changes are needed.   

 

Appendix 1. Letters of Support (LOS) 
 
UCSF LOS 
Dean of Medicine  
Dean of Pharmacy 
Dean of Nursing 
Dean of Dentistry 
Radiology and Bioimaging 
 
Collaborating Organizations LOS 
CTSI
CBE 
 
UC Berkeley LOS
Chancellor
EVP 
 
 
Industry LOS
Pfizer,Medtronic, Intel 
  
Examples of Job Opportunities for MTM students 
 
Recent news clips highlights translational medicine efforts at UCSF and UC Berkeley 
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       University of California  
       San Francisco  

 
 

        School of Pharmacy 
        Office of the Dean  
 

 

Mary Anne Koda-Kimble, Pharm.D. 
Professor and Dean 
School of Pharmacy 

521 Parnassus Avenue 
Box 0622, Room C-156 
San Francisco, CA  94143 
tel: 415/476-8010 
fax: 415/476-6632 
kodakimblem@pharmacy.ucsf.edu 
 
 
 
 
 
 
 
 

September 13, 2010 

 
Tejal Desai, PhD 
Chair, UCSF/UC Berkeley Joint Graduate Group in Bioengineering 
University of California, San Francisco 
Byers Hall #203C, MC2520 
San Francisco, CA  94158-2330  
 

Dear Tejal: 
 

As the oldest school of pharmacy in the West, we have a long history of accomplishment 
in science, patient care, and in training PhD researchers and PharmD clinicians. We have 
been pioneers on many patient care fronts that range from the biology of drug dosing to 
the application of computers in drug design.  Our success has been predicated on the 
School’s strong culture of collaboration as reflected by our researchers’ penchant to 
partner extensively with colleagues across institutions, schools and departments.  
Consequently, our faculty members and students view science, patient care, and 
education questions from different perspectives and respond to them in novel ways. One 
of the School’s strategic aims is to shape the future of pharmacy science, policy, 
education and patient care by working in fresh and collaborative ways. 
 

The new Master’s in Translational Medicine degree program will further this goal, since 
it will strengthen the connections between the UCSF Schools of Pharmacy and Medicine 
and the UCSF Clinical Translational Science Institute with the UC Berkeley College of 
Engineering and School of Business.  This multi-site, multi-disciplinary effort will bring 
together engineers and biomedical professionals to catalyze a new synergistic 
partnerships and it will accelerate the pace of technology development through both 
education and practice.   
 

The innovative new curriculum, which balances coursework with team-based design and 
development projects, will provide practical experience in solving real problems in 
translational engineering.  We anticipate that some developments will have commercial 
potential.  Graduates of this program will be perfectly positioned to work in industries 
that deliver health care products, provide patient care, or become part of a 
translationally-focused academic research team. 
 

On behalf of the School of Pharmacy, I am pleased to offer my strongest support for the 
Master’s in Translational Medicine joint degree program between UCSF and UC Berkeley.  
 

Best Regards, 
 

 
Mary Anne Koda-Kimble, Pharm.D. 
Professor and Dean 
T.J. Long Chair in Community Pharmacy Practice 



       University of California, San Francisco 
Office of the Dean, School of Dentistry 

     Box 0430, 513 Parnassus Avenue, Room S630 
San Francisco, CA 94143-0430 

Phone 415-476-1323/Fax 415-476-4226  
e-mail: jdbf@ucsf.edu 

 
 

 
 
 

  
    

September 14, 2010 
 
Tejal Desai, PhD 
Chair, UCSF/UC Berkeley Joint Graduate Group in Bioengineering 
University of California, San Francisco 
Byers Hall #203C, MC2520 
1700 4th Street 
San Francisco, CA  94158-2330 
 
Dear Dr. Desai: 
 
I write on behalf of the UCSF School of Dentistry to strongly convey our support for the 
Master’s in Translational Medicine (MTM) joint degree program between UCSF and UC 
Berkeley.    
 
We strive to promote, foster and house within our School broadly-based, interdisciplinary 
research programs in partnership with the Schools of Medicine, Pharmacy and Nursing. 
These programs are aimed at improving methods for understanding, preventing, treating 
and curing oral diseases and disorders.  The School of Dentistry has educated men and 
women of science, for 129 years, while improving public health through excellence in 
teaching, research, patient care, and service in the dental and craniofacial sciences.  We 
foster an inspired environment where individuals identify themselves as scholars and 
realize their scholarship through service as clinicians, educators, and scientists. Our 
curriculum emphasizes and reinforces the integration of basic sciences and clinical 
sciences in dental education.  Researchers in the School of Dentistry have a long history of 
direct involvement in clinical and translational science furthering our mission of improving 
public health. 
 
The MTM will provide a critical platform and pathway at UCSF and UC Berkeley to foster 
and further enhance the development and implementation of cross-campus educational 
collaborations.  This innovative program will bring together engineers and biomedical 
professionals to gain expertise in working across disciplines, applying translational science 
and engineering approaches to develop solutions for real world health problems and 
receive training in entrepreneurship and business practices, essential tools for translating 
practical discoveries.  Graduates from the MTM will be able to more effectively identify 
new opportunities for the development of devices, processes, software, and other tools to 
improve health. 
 
We strongly support the mission and goals of the MTM and are fully committed to 
ensuring its success.  Best wishes for a highly successful program.   

 
 

 

 
S. Claiborne 
Johnston, MD, 
PhD 
Associate 
Vice 
Chancellor 
of Research 
& CTSI 
Direct 
 
Deborah 
Grady, MD, 
MPH 
Associate 
Dean, 
Clinical and 
Translation
al Research 
& CTSI Co-
Director  
 
Susan 
Autry, MBA 
CTSI 
Executive 
Director  
  
Joseph M. 
McCune, 
MD, PhD 
CTSI Board 
Member 
 
Daniel 
Lowenstein, 
MD 
CTSI Board 
Member 
 
William 
Balke, MD 
CTSI Board 
Member 
 
 
 
 
Shipping 
Address: 
185 Berry 
Street, Suite 
5512 
San 
Francisco, 
CA 94107 
 
Campus 
Address: 
Box 0558 
San 
Francisco, 
CA 94143-
0558 
 
Phone: 
 41
5/514-8899 
Fax: 
 41
5/514-8212 
Email:
 cts
i@ucsf.edu 
Web:
 htt
p://ctsi.ucsf.e
du 
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Yours Sincerely, 

 
John D. B. Featherstone, M.Sc., Ph.D. 
Professor and Dean 
School of Dentistry  
University of California San Francisco 
 
 
 



 
 
 
 
 
 
OFFICE OF THE DEAN 
N-319, Box 0604 
San Francisco, CA  
94143-0604 
tel: 415/476-1805 
fax: 415/476-9707 
www.ucsf.edu/nursing 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 

 
 

 

 

 
 
 

 

 

 
September 8, 2010 
 
Tejal Desai, PhD 
Chair, UCSF/UC Berkeley Joint Graduate Group in Bioengineering 
University of California, San Francisco 
Byers Hall #203C, MC2520 
1700 
San Francisco, CA  94158-2330 

 Street 

 
Dear Dr. Desai: 
 
I write on behalf of the School of Nursing to convey strong support for the new 
Master’s in Translational Medicine (MTM) joint degree program. 
 
Nurse scientists have a long tradition of multidisciplinary work and bench to bedside 
process as they actively assist in characterizing phenotypes to assess patients and 
look at the subtle variations that help inform bench research.  This emphasis is very 
important for the faculty and students in the School of Nursing as the majority of our 
faculty research involves the translation of basic science to clinical care and 
prevention of illness.  We work synergistically within the University to transform 
basic and clinical research efforts to prevent, treat and cure many disabling diseases, 
as well as to foster interdisciplinary innovation and collaboration. 
 
Translational research, an iterative, team-based process requires collaboration and 
partnership across labs, clinics and the community.  Nurse researchers contribute an 
understanding of the whole patient to this iterative process ensuring the success of 
any proposed new therapy.  The scientists at the School of Nursing are actively 
involved in the transfer of research from bench to bedside and the further transfer of 
knowledge to community.   
 
The MTM will greatly contribute to these efforts by providing engineers, PhD 
students, post-doctoral fellows, MBAs, MDs, PharmDs, RNs, and DMDs with the 
skill set needed  to integrate the necessary scientific, technological, and business 
expertise required to apply  translational science and engineering approaches and 
drive scientific discoveries into public use for the improvement of health.  This 
program, fosters in-depth interaction between physical and life sciences, trains 
students to solve clinical problems using modern engineering tools and provides 
them with the business know-how needed to make these solutions a reality. 
 
We strongly support the efforts and plans of the MTM to advance clinical and 
translational efforts at UCSF and UC Berkeley through education and in practice.  



 

 

We are committed to training the next generation of young healthcare professionals and wish 
you success in this endeavor.  
 
 
Regards, 

 
Kathleen A. Dracup, RN, DNSc, FNP, FAAN 
Dean and Professor 
School of Nursing 
University of California San Francisco 

 



 
 

 
S. Claiborne Johnston, MD, PhD
Associate Vice Chancellor of 
Research & CTSI Director 
 
Deborah Grady, MD, MPH 
Associate Dean, Clinical and 
Translational Research & CTSI 
Co-Director  
 
Susan Autry, MBA 
CTSI Executive Director  
  
Joseph M. McCune, MD, PhD 
CTSI Board Member 
 
Daniel Lowenstein, MD 
CTSI Board Member 
 
William Balke, MD 
CTSI Board Member 
 
 
 
 
Shipping Address: 
185 Berry Street, Suite 5512 
San Francisco, CA 94107 
 
Campus Address: 
Box 0558 
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September 10, 2010 
 
Tejal Desai, PhD 
Chair, UCSF/UC Berkeley Joint Graduate Group in Bioengineering 
University of California, San Francisco 
Byers Hall #203C, MC2520 
1700 4th Street 
San Francisco, CA  94158-2330 
 
Dear Dr. Desai: 
 
The Clinical and Translational Science Institute (CTSI) at UCSF and its associated programs 
enthusiastically support the proposed Master’s in Translational Medicine (MTM) joint degree 
program between UCSF and UC Berkeley.  This program will link the UCSF Schools of 
Pharmacy and Medicine and the CTSI with the UC Berkeley College of Engineering and School 
of Business in an effort to provide scientist, medical professionals and engineers with the science, 
technology and business skill set needed to span the gap between basic sciences and their clinical 
utilization – accelerating these solutions from the bench into the market. 
 
The proposed MTM program does not significantly overlap with any of the existing CTSI 
education and training programs (summarized below), although it will nicely synergize with them.  
The MTM fills a needed gap in education, complements and works in synergy with existing 
programs. 
 
Master of Advanced Study in Clinical Research 
Managed by the Department of Epidemiology and Biostatistics, this program provides a two-year 
course of study for advanced pre-doctoral students, post-doctoral fellows, and faculty members. 
Although this program targets some of the same population for the student enrollment, the 
proposed MTM program does not have any overlap with this MS program because of the 
difference in disciplines.   
 
Graduate Education in Medical Sciences (GEMS) 
GEMS is a single over-arching program that is offered to UCSF basic science graduate students in 
any discipline. Unlike the MTM, GEMS focused support is only available for predoctoral 
scholars. Participation in the program ranges from basic training in medical sciences and 
medically relevant coursework, designing and defending a research proposal in conjunction with a 
clinical research mentor, to developing a PhD dissertation project focused on a specific 
translational research problem.  The MTM will be complementary to the current GEMS program 
and MTM students might participate in courses, workshops and seminars provided by GEMS. 
 
Training in Clinical Research (TICR) 
This is an established program that offers 32 individual courses and 3 progressively 
more intensive educational opportunities: the Clinical Research Workshop, a 1-year Advanced 
Training in Clinical Research, and a 2-year Master's in Clinical Research related to clinical and 
translational research methods. These programs are intended for advanced pre-doctoral students, 
post-doctoral students, residents, fellows and faculty who wish to master clinical research methods 
and pursue independent research careers. The program also includes a track in Implementation and 
Dissemination Sciences (IDS) which supports, funds, and mentors trainees who perform 
implementation and dissemination research across all levels at UCSF, and advocates for IDS at 
UCSF and nationally. There is a difference in disciplines that make the MTM and TICR 
complementary and not competitive.  MTM students will likely participate in TICR courses. 



 

 

 
 
 
The MTM, unlike other currently existing translational medicine programs, will draw a student 
body from a diverse array of backgrounds, including engineering, bioengineering, business, 
medicine, basic research and industry.  The CTSI is committed to the success of the MTM and to 
the overall vision of establishing a new group of young professionals equipped with the business 
acumen and scientific expertise to more efficiently identify opportunities for the application of 
engineering approaches to solve clinical problems. 
 
Regards, 
 
Sincerely, 
 

 
S. Claiborne Johnston, MD, PhD 
Associate Vice Chancellor of Research 
Director, Clinical and Translational Science Institute 

 



September 9, 2010 
 
 
Tejal Desai, PhD 
Chair, UCSF/UC Berkeley Joint Graduate Group in Bioengineering 
University of California, San Francisco 
Byers Hall #203C, MC2520 
1700 
San Francisco, CA  94158-2330 

 Street 

 
Dear Dr. Desai: 
 
I write on behalf of the UCSF Center for BioEntrepreneurship (CBE) to convey strong support 
for the Master’s in Translational Medicine (MTM) joint degree program between UCSF and UC 
Berkeley.   For the past 10 years, the CBE has provided educational programs to foster  
innovative  research, and  I am pleased to share these resources in the future.   
The discovery process in basic research requires one set of skills, and bringing those ideas to 
market demands another.  The mission of the CBE is to educate aspiring entrepreneurs in 
business skills, facilitate the development of innovative technologies, and promote interactions 
between academic scientists and industry leaders. 
 
The novel MTM is patterned on a Master’s of Business Administration model, teaching the 
critical-thinking skills needed to maneuver through the many obstacles along the route from 
laboratory bench to patient bedside, and will draw a student body from a diverse array of 
backgrounds, including engineering, bioengineering, business, medicine, basic research and 
industry. The MTM complements those backgrounds, while giving students hands-on experience 
in multidisciplinary projects to tackle a specific obstacle in the field. 
 
Engineers and bioengineers already are involved in many aspects of healthcare, from developing 
new ways to deliver therapeutics, to designing medical devices, equipment and consumer-related 
healthcare products that can improve patients’ self-reliance.  The MTM fills an important gap in 
this process – clinicians generally don’t have the skills to be good inventors, and engineers often 
don’t understand the clinical problems – this program provides pivotal training to both groups in 
an effort to catalyze a synergy that can lead to new opportunities for the development of devices, 
processes, software, and other tools to improve health. 
 
The CBE is highly supportive of the MTM.  I anticipate that your students will be interested in 
the courses, workshops and seminars that are available.  I look forward to engaging with you in 
this worthwhile venture. 
 
Sincerely, 
 
 Gail Schechter 
_________________________________  
Gail Schechter, Ph.D.  
Director, Center for BioEntrepreneurship  
University of California San Francisco  
1700 4th Street, Byers Hall, Room 214 
San Francisco, CA 94158-2522  
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 Pfizer Inc 
 235 East 42nd Street 
 New York, NY 10017 
 Email: Briggs.W.Morrison@pfizer.com 

  

 π                                           Briggs W. Morrison 
 Senior Vice President 
 Head, Primary Care Medicines Development Group 
 
 
September 8, 2010 
 
Tejal Desai, PhD 
Chair, UCSF/UC Berkeley Joint Graduate Group in Bioengineering 
University of California, San Francisco 
Byers Hall #203C, MC2520 
1700 4th Street 
San Francisco, CA  94158-2330 
 
Dear Dr. Desai: 
 
Pfizer is a major supporter of UCSF and its programs geared at advancing new drug discovery 
and development as well as stimulating basic research.   We have formed an alliance managed 
at UCSF to advance broad range research that spans many disciplines, several UC campuses and 
multiple Pfizer research units.  This three year, $9.5 million investment will encourage 
interaction and collaboration between UCSF and Pfizer scientists to accelerate the basic 
research to drug discovery process.   
 
Pfizer is committed to translational and clinical research, however, we struggle with the 
challenges in translating knowledge from the bench to the clinic.  These issues have been 
adeptly addressed via close collaboration between those of us immersed in the process of drug 
development, the academic institutions like the UCSF Clinical and Translational Science 
Institute and QB3 charged with transforming translational research at academic medical 
centers and the clinicians and researchers that they support.    
 
We write to say that Pfizer is highly supportive of the Master’s in Translational Medicine (MTM) 
degree program between UCSF and UC Berkeley.  This program will provide students with the 
skills to integrate the necessary scientific, technological, and business expertise required to 
drive scientific discoveries into public use for the improvement of health. The program 
leverages the expertise and technological resources of the two institutions so that students will 
acquire the skills necessary to address real-world problems creatively in an interdisciplinary, 
team setting. 
 
On behalf of Pfizer, I strongly support the MTM’s plans to advance clinical and translational 
research at UCSF through education and training of a new class of young professional.  We have 
no doubt that the graduates of the MTM will play a critical role in transforming patient 
treatment and care through accelerating the clinical applications of basic research. 
 
Sincerely, 
 

 
 
Briggs W. Morrison, MD 





Intel Corporation 

20270 NW AmberGlen Ct 

Beaverton, OR  97006 

 
October 1, 2010 
 
Tejal Desai, PhD 
Chair, UCSF/UC Berkeley Joint Graduate Group in Bioengineering 
University of California, San Francisco 
Byers Hall #203C, MC2520 
1700 4th Street 
San Francisco, CA  94158-2330 
 
 
Dear Dr. Desai: 
 
I am writing to offer my and Intel’s enthusiastic support for the new Masters in Translational Medicine 
(MTM) joint degree program between the San Francisco and Berkeley campuses of the University of 
California. Having run Intel’s healthcare R&D activities more than a decade now, I have seen first-hand 
the need for a more interdisciplinary workforce that can work fluently and fluidly across the business, 
clinical, and technological aspects of innovative healthcare products and services. I believe the MTM 
program will help produce exactly the kind of strategic, disruptive innovators that we and the healthcare 
industry urgently need. 
 
In 1999 Intel made a commitment to delivering research-based technology innovation for healthcare. The 
research is focused on improving care in clinical environments, advancing personal health technologies 
for the home, identifying new care models and work practices, and promoting standards and policies that 
enable innovation and interoperability across the healthcare ecosystem. We have released new products 
in independent living and disease management that can enable a shift from the reactive, hospital-centric 
healthcare of today to an ongoing endeavor that puts patients' wellness at the center and shifts care to 
the home as much as possible. Also, as a supplier, manufacturer, and influencer of healthcare IT more 
broadly, Intel is firmly entrenched in the industry that is most critical to the world's well-being. 
 
The MTM program will provide students with the tools needed to integrate the necessary scientific, 
technological, and business expertise required to apply translational science and engineering approaches 
and drive scientific discoveries into public use for the improvement of health. Traditional curricula in the 
life sciences have not included quantitative methods and training in the technology that is required in 
many areas of the current clinical enterprise. Similarly, curricula in traditional engineering disciplines lacks 
biomedical content, and even bioengineering curricula tend to lack training in clinical interfacing and 
technology translation. With an innovative curriculum that spans engineering to clinical practice, the MTM 
will educate a workforce, which will be better prepared to identify opportunities for the development of 
technologies, devices, processes, software, and other tools to improve health.  
  
We at Intel strongly support the MTM degree program and look forward to identifying opportunities to 
collaborate in research, education and community outreach. 
 
Sincerely, 
 

 
Eric Dishman 
Intel Fellow 
Global Director, Health Innovation, Policy, & Strategy 
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Grove gift launches translational medicine program at UCSF &
UC Berkeley
Former Intel Corp. chief executive Andy Grove has
pledged $1.5 million to two University of California
campuses – San Francisco and Berkeley – to jointly launch
the first program of its kind aimed at accelerating the
translation of cutting-edge research into advances in
patient care.

The commitment, which the two campuses will share
equally, will enable UCSF and UC Berkeley to create a
combined program in translational medicine at the master’s
level. The program aims to address the critical need for
expediting new therapies to treat devastating diseases
such as cancer, neurological disorders and diabetes.

“The significance of this gift is that it reflects Andy’s
powerful vision of infusing the spirit of Silicon Valley
innovation into the advancement of patient therapies and
care,” said UCSF Chancellor Susan Desmond-Hellmann, MD, MPH.

The two-year program was the brainchild of Grove, who believes that the model
which has fueled innovation in technology can do the same in health care.

“What we have learned from decades of rapid development of information
technology is that the key is relentless focus on ‘better, faster, cheaper’ – in
everything,” Grove said. “The best results are achieved through the cooperative
efforts of different disciplines, all aimed at the same objective.”

Despite the nearly $30 billion annual investment in federal research funding
through the National Institutes of Health, there has been increasing concern that
these investments have not resulted in the expected cures for life-threatening
diseases. In fact, while inflation-adjusted federal research spending doubled from
1995 to 2005, new drug approvals were flat, said S. Claiborne “Clay” Johnston,
MD, PhD, associate vice chancellor of research at UCSF and the director of the
UCSF Clinical and Translational Science Institute, which helped launch the
program and will assist in its oversight.

“We see this program filling an important gap,” Johnston said. “Clinicians generally
don’t have the skills to be good inventors, and engineers often don’t understand
the clinical problems.  Our program is trying to provide pivotal training to both
groups.”

The program’s placement in the San Francisco Bay Area, amidst the innovation of
both the nation’s largest biotechnology hub and Silicon Valley, also will enable
students to learn from the collaborations and synergies that propelled both the
high-tech and biotech industries, Johnston said.

Matthew Tirrell, PhD, chair of the UC Berkeley bioengineering department, who will
co-direct the new program along with UCSF bioengineering professor Tejal Desai,
PhD, said the two campuses had been discussing the possibility of such a program
to tackle this growing area of concern before Grove outlined his idea during a
November 2009 conference at UCSF. That, Tirrell said, gave both UC campuses
the inspiration, focus and now funding, to bring this to fruition.
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“Engineers are, by nature, interested in translational – or applied – research,
whether that’s in developing a safer airplane or using nano-technology to improve
health,” Tirrell said. “The close ties between UC Berkeley and UCSF in
bioengineering and research, as well as our history of cooperation, make this the
ideal environment for using that engineering expertise to apply that approach to
medicine.”

Engineers and bioengineers already are involved in many aspects of healthcare,
from developing new ways to deliver therapeutics, to designing medical devices,
equipment and consumer-related healthcare products that can improve patients’
self-reliance.

The program will begin this fall with roughly a dozen students and initially will be
offered through the existing master’s program in the UCSF-UC Berkeley Joint
Graduate Group in Bioengineering, which is a cooperative venture between the UC
Berkeley Department of Bioengineering and the UCSF Department of
Bioengineering and Therapeutic Sciences.

It will be patterned on a model of a master’s of business administration, teaching
the critical-thinking skills needed to maneuver through the many obstacles along
the route from laboratory bench to patient bedside, and will draw a student body
from a diverse array of backgrounds, including engineering, bioengineering,
business, medicine, basic research and industry. The program will complement
those backgrounds, while giving students hands-on experience in multidisciplinary
projects to tackle a specific obstacle in the field.

The program is unique in both offering a professional degree and in integrating the
perspectives of a broad field of backgrounds, Johnston said. As this grows to an
expected 50 students per year over the next six years, the graduate group intends
to request approval from the UC Office of the President to make it an independent
master’s degree program, rather than a subset of bioengineering.

UCSF is a leading university dedicated to promoting health worldwide through
advanced biomedical research, graduate-level education in the life sciences and
health professions, and excellence in patient care. For further information, visit
berkeley.edu.

###

Related links:

Webcast of Nov. 18 conference:
http://coe.berkeley.edu/static/streaming/gtl-conference/2009/

CTSI: The Clinical and Translational Science Institute at UCSF

UC Berkeley College of Engineering: coe.berkeley.edu
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Andy Grove’s Prescription for Health Care
By ANDREW POLLACK

Andrew S. Grove, the 73-year-old former chief executive of Intel, has long

brought a piercing intellect and a personal passion to the subject of health

care.

In 1996, Mr. Grove famously wrote a cover

story in Fortune magazine, “Taking on

Prostate Cancer,” which chronicled his

personal research, after he found out he had

cancer, into the state of the art of treatments.

The piece, most of all, displayed his logical

assault on a problem, combining the risk-

benefit analysis of a businessman and the

technical acumen of a scientist, who is the

author of a widely used text, “Physics and

Technology of Semiconductor Devices.” And

after Mr. Grove was diagnosed with

Parkinson’s disease at 64, he set up a

foundation to support research in the

disease.

Mr. Grove will deliver a presentation on Wednesday morning at a symposium

in San Francisco, “Translating Technology into Cost-Effective Healthcare.”

(His talk will be Webcast live, about 9:10 a.m. to 10 a.m. West Coast time, and

12:10 p.m. to 1 p.m. East Coast time.)

He talked about his new mission during an interview on Tuesday. Mr. Grove

is focusing on the shortcomings in the medical innovation pipeline. “Why

doesn’t technology give us medical treatments,” he asked, “that are better,

faster, cheaper? A system that works, heaven forbid, like the chip world.”

An answer, Mr. Grove says, lies in a concept called “translational medicine.”

For years, the National Institutes of Health has been funding research

projects into translational medicine, and definitions seem to vary. Mr. Grove,

characteristically, offers a crisp one. “It’s the art of taking laboratory, one-off

discoveries and putting them into mass production — in higher volume and at

lower cost than previous treatments.”

To promote the concept, Mr. Grove is advocating a new master’s degree

Jim Wilson/The New York Times

Andrew S. Grove

http://www.nytimes.com/
http://www.nytimes.com/pages/todayspaper/index.html
http://www.nytimes.com/video
http://www.nytimes.com/mostpopular
http://www.nytimes.com/timestopics
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=blog.nytimes.com/bits&pos=Bar1&sn2=886e615d/ba6b429c&sn1=4fbf0579/e88dcf79&camp=nyt2010-circ-sf-6m-114-bar1-376WR&ad=091510-sf-6m-114-bar1-376WR&goto=https%3A%2F%2Fwww%2Enytimesathome%2Ecom%2Fhd%2F114%3FMediaCode%3DW70AP%26CMP%3D376WR%26SPTR%5FID%3DhdNYT
http://www.nytimes.com/auth/login?URI=http://bits.blogs.nytimes.com/2009/11/18/andy-groves-prescription-for-health-care/
http://www.nytimes.com/gst/regi.html
http://www.nytimes.com/pages/technology/internet/index.html
http://www.nytimes.com/pages/technology/start-ups/index.html
http://www.nytimes.com/pages/technology/business-computing/index.html
http://www.nytimes.com/pages/technology/companies/index.html
http://bits.blogs.nytimes.com/
http://bits.blogs.nytimes.com/
http://tech2.nytimes.com/technology/personaltech/digital-cameras/overview.html
http://tech2.nytimes.com/technology/personaltech/cellphones/overview.html
http://www.nytimes.com/pages/technology/personaltech/index.html
http://bits.blogs.nytimes.com/2009/11/18/hulu-takes-first-step-into-music/
http://bits.blogs.nytimes.com/2009/11/18/hulu-takes-first-step-into-music/
http://bits.blogs.nytimes.com/2009/11/18/hulu-takes-first-step-into-music/
http://bits.blogs.nytimes.com/2009/11/18/hulu-takes-first-step-into-music/
http://bits.blogs.nytimes.com/2009/11/18/supercomputers-are-still-fast-but-less-super/
http://bits.blogs.nytimes.com/2009/11/18/supercomputers-are-still-fast-but-less-super/
http://bits.blogs.nytimes.com/2009/11/18/supercomputers-are-still-fast-but-less-super/
http://bits.blogs.nytimes.com/2009/11/18/supercomputers-are-still-fast-but-less-super/
http://twitter.com/nytimesbits
http://bits.blogs.nytimes.com/feed

http://www.nytimes.com/
http://ad.doubleclick.net/click;h=v8/3a31/4/100/%2a/u;226379267;0-0;0;50218144;21-88/31;37692415/37710267/1;;~okv=;pc=nyt146058A237411;;~sscs=%3fhttp://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=blog.nytimes.com/bits&pos=Middle1C&camp=ING_Direct_Q4_2010_01_1474597-nyt1&ad=88x31_sitesearch_NEW_B3948326.5&sn2=59830b17/a10e86c3&snr=doubleclick&snx=1286899844&sn1=a15ca122/120c4b96&goto=http://save.ingdirect.com/promo/promo_set.asp?p=%99qnz%C8ot&Redirect=19
http://www.nytimes.com/pages/business/index.html
http://www.nytimes.com/pages/technology/index.html
http://www.nytimes.com/pages/world/index.html
http://www.nytimes.com/pages/national/index.html
http://www.nytimes.com/pages/nyregion/index.html
http://www.nytimes.com/pages/business/index.html
http://www.nytimes.com/pages/technology/index.html
http://www.nytimes.com/pages/science/index.html
http://www.nytimes.com/pages/health/index.html
http://www.nytimes.com/pages/sports/index.html
http://www.nytimes.com/pages/opinion/index.html
http://www.nytimes.com/pages/arts/index.html
http://www.nytimes.com/pages/style/index.html
http://travel.nytimes.com/
http://jobmarket.nytimes.com/pages/jobs/index.html
http://www.nytimes.com/pages/realestate/index.html
http://www.nytimes.com/pages/automobiles/index.html
http://bits.blogs.nytimes.com/
http://bits.blogs.nytimes.com/author/andrew-pollack/
http://topics.nytimes.com/top/news/business/companies/intel_corporation/index.html?inline=nyt-org
http://http//cet.berkeley.edu/gtl-conference
http://topics.nytimes.com/top/reference/timestopics/organizations/n/national_institutes_of_health/index.html?inline=nyt-org


Andy Grove's Prescription for Health Care - NYTimes.com

http://bits.blogs.nytimes.com/2009/11/18/andy-groves-prescription-for-health-care/[10/12/2010 9:17:08 AM]

All Things D
AppleInsider
Ars Technica
Boy Genius Report
CNet News
DigiTimes
Digits
GigaOm
Mashable
PaidContent
Post Tech

ReadWriteWeb
Search Engine Land
Silicon Alley Insider
Tech Trader Daily
TechCrunch
Techdirt
Techflash
Techmeme
The Register
VentureBeat
Wired News

From The Times

Microsoft Introduces (and Pins Its Hopes on) Windows Phone 7
Phones running Windows Phone 7 will be available on AT&T’s
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program in translational medicine. And he’s prodding the University of

California, Berkeley, and the University of California, San Francisco, to begin

offering such a joint-degree program.

The degree would combine the talents mainly of the engineering and medical

schools, with some business know-how tossed in. Students with engineering

backgrounds would take tailored courses in anatomy, physiology and cell

biology. Students from the medical school would take courses in project

management, the engineering process and clinical trial design. Core courses,

taken by all students, would have a business-school flavor, including cost-

accounting, organizational behavior, and navigating regulatory and patent

laws.

Mr. Grove looks at the challenges surrounding Parkinson’s disease as a field

that could benefit one day from the practical, multidisciplinary approach of

translational medicine. Modern neurological study, he noted, weighs heavily

on the engineering tools of fluid mechanics and materials behavior. There are

“substantial similarities” in the underlying engineering with the work of

petroleum engineers, for example. “So engineers who are tired of studying

seepage of oil in porous rock formations could make the jump to

bioengineering,” Mr. Grove said.

Someday, Mr. Grove said, the daunting challenge of drug delivery to specific

sections of the brain to prevent the degradation of the brain, and even reverse

the decline, will be solved — the key to fighting Parkinson’s and Alzheimer’s

disease. “That kind of cure will start as a $200,000 procedure, but it should

quickly become a $30,000 procedure,” Mr, Grove said, noting that driving

that cost curve down is the work of translational medicine.

Mr. Grove has a target size for a joint program involving the two California

universities, about 100 students graduating annually from a two-year

program. If successful, he is hopeful the model would spread.

Matthew Tirrell, chairman of the bioengineering department at Berkeley, has

talked to Mr. Grove about the concept and is enthusiastic. But he said some

market research with potential employers would have to be done before going

ahead. “What will drive the success of this over the long term will be

placement,” Mr. Tirrell said. “Can they get jobs?”

At UCSF, Sarah Nelson, a professor radiology and biomedical imaging, said

the idea was “extremely intriguing.” There have been initial discussions with

Mr. Grove and university professors. But most of those conversations have

been with people from the engineering disciplines. “As the idea progresses,”

Ms. Nelson said, “it needs more input from the medical side.”

Innovations and Ideas, Technology and Society, Andrew Grove, Health Care, Innovations and
Ideas, Intel, University of California
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By DON CLARK

Andy Grove and Susan Desmond-Hellmann come from two very different industries, high tech
and health care. But they agree that the Bay Area is a great place to combine the two.

Mr. Grove, the retired chairman and chief
executive of chip maker Intel Corp.,
successfully battled prostate cancer in the
mid-1990s using a radiation treatment that is
cheaper as well as less invasive than
surgery. Inspired partly by frustrations with
the health-care debate, he began in
November publicly advocating the use of
Silicon Valley-style techniques to speed
better, less-expensive treatments to market.

Dr. Desmond-Hellmann, who started out as
a cancer doctor, rose to president of product
development of biotechnology company

Genentech Inc. In August, she was named chancellor of the University of California, San
Francisco.

Responding to Mr. Grove's challenge, UCSF is collaborating with the University of California,
Berkeley to offer a two-year master's degree in "translational medicine," the discipline of
transferring lab breakthroughs to the marketplace. The MBA-style program, which he helped
establish with a $1.5 million donation, will target students from both medical and high-tech
fields. The program begins this fall.

During a conversation at UCSF's new Mission Bay campus, Mr. Grove and Dr. Desmond-
Hellmann discussed the motivations for the effort. Edited excerpts:

WSJ: What got you interested in health-care issues?

Mr. Grove: I have been supporting medical research—particularly with clinical implication and
cancer research— since I became an interested party. And 10 years ago, I was diagnosed
with Parkinson's, and I became more involved with that.

The problem that actually bothered me is that there are dozens of ways of dealing with cancer
in mice or neurological diseases in mice, and none made it across the chasm [to market].

Save This 2  Like + More

Darcy Padilla for The Wall Street Journal

Chip pioneer Andy Grove pushes the use of Silicon
Valley-style techniques to speed and improve
medical research.
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WSJ: Why isn't the medical establishment driving costs down on its own?

Dr. Desmond-Hellmann: There are a
number of reasons, but the most important
one is that there are no real incentives that
drive cost as being a key parameter. If you
are in product development, if you are
developing new therapies, the most
important barrier is Food and Drug
Administration approval. The FDA has two
metrics for success: safe and effective.
Neither of those metrics has anything to do
with cost. It's entirely different than every
time you get a new iPod—it's got new
features and it's cheaper.

Mr. Grove: In medicine when you are sick, you want what you perceive is the best—and you
don't pay for it, somebody else pays for it. The notion that you impose financial tests—either
concerning cost or inclusion—is not a very popular one. So you get corporations that provide
insurance and outsource the task of saying no.

How do you introduce the concept that I will cover radiation therapy this way, but I will not
cover radiation therapy that way? The one that you may not cover may be 10 times more
expensive and possibly not even demonstrably better, but maybe a tiny bit demonstrably
better. You are suddenly equating how much a life is worth in dollars. We are not equipped to
deal with that philosophically.

People who go into industry look at that consumer device, and say at this price, I will reach
5% of the market. But if I successfully reduce the cost, I will reach 50% of the market and I
will be financially much better. It's completely different [in health care], and I don't think we are
going to break that down very quickly.

WSJ: What lessons would you draw from the semiconductor industry?

Mr. Grove: The first one of those, which I think is a crucial one, is to learn to turn around
experiments and trials, questions and answers, modify the answers and go around the circle
faster. So that in a career you can actually make more than one turn. Compare that with
Phase One, Phase Two, Phase Three FDA trials of a cancer or neuroactive drug, which will
probably take 15 years.

Dr. Desmond-Hellmann: If you have three great ideas and you do them sequentially, it's
someone's entire career. It's just way too long.

An example of trying to challenge this is this I-Spy trial that's going on here in breast cancer.
Laura Esserman is one of our breast cancer docs, and she is trying to challenge, to turn on its
head, this notion that you have to go slowly through three phases of development.

She is putting six different test agents into one trial, and having a rapid turnaround, because
she does surgery early in breast cancer, and uses this treatment before the surgery. She gets
a quick answer on sequential therapies and a feedback loop based on the biology for one
patient at a time.

Mr. Grove: Name another person who does that.

Dr. Desmond-Hellmann: You can't. The fact of the matter is you can't depend on Laura
Esserman meeting Andy Grove. What I think the exciting thing about having a training
program is to say, how do you take physician-scientists, engineer high-tech thinkers, and mix
that together.

WSJ: How does this program fit into UCSF and the local scene?

Darcy Padilla for The Wall Street Journal

Susan Desmond-Hellmann worked at Genentech
before becoming chancellor of the University of
California, San Francisco.
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EXAMPLES OF JOB OPPORTUNITIES FOR MS in TRANSLATIONAL MEDICINE 
 
Trial Leader - Cambridge 

Posted on 10/7/2010 | Novartis Institue for Biomedical Research | Ma-USA 
Responsible for the planning and implementation of all operational aspects of assigned 
Translational Medicine (TM) studies (e.g. medium to high complexity studies; first in 
man, patient studies, multi-center studies, mechanistic studies). 
 

This is an interesting opportunity within clinical and discovery information for candidates 
with experience of clinical data manipulation within a biotechnology or pharmaceutical 
setting. Candidates must have a BSc or MSc in a biomedical discipline, with experience 
of clinical data management.  My client is a global pharmaceutical company, with a 
research site based in Cheshire. This role will involve uploading clinical and pre-clinical 
data onto in-house research platforms. It will also involve mapping data from research 
studies to clinical data standards, and working alongside research scientists to 
understand their data management and analysis needs. 

Informatician - Pharmaceuticals - Cheshire 

 

Sanofi-aventis is facing the future and leading the way as the 3rd largest 
pharmaceutical company in the world and number 1 in Europe. Backed by a world-class 
R&D organization, sanofi-aventis is developing leading positions in seven therapeutic 
areas: cardiovascular disease, thrombosis, oncology, diabetes, central nervous system, 
internal medicine, and vaccines. The Biomarker Research Associate will work with a 
Ph.D. scientist in a molecular/cell biology laboratory in support of an translational 
medicine project team. Activities will range from biomarker identification and validation 
to assay development for the exploration of mechanism of action of small molecules in 
cell lines, xenografted and primary tumor samples.  

Research Associate - Translational Medicine 

 
Translational Medicine/Biomarkers 

Posted on 9/24/2010 | Vertex Pharmaceuticals | San Diego-CA-United States 
Vertex Pharmaceuticals Incorporated is a global biotechnology company committed to 
the discovery and development of breakthrough small molecule drugs for serious 
diseases. The Company's strategy is to commercialize its products  » 
 
Lead, Experimental Medicine Job 

Posted on 9/24/2010 | Merck | Gwynedd-PA-United States 
Franchise Lead, Experimental Medicine-CLI002278DescriptionMerck is a global health 
care leader with a diversified portfolio of prescription medicines, vaccines and consumer 
health products, as well as animal health  » 
 

The Program in Molecular Medicine at the University of Massachusetts Medical School 
seeks a Director to identify and facilitate opportunities for collaborative basic and 
translational research funding, including trainee funding. 

Science Director, Worcester, MA 

http://scjobs.sciencemag.org/JobSeekerX/ViewJob.asp?cjid=55350&accountno=18&keywords=translational+medicine�
http://scjobs.sciencemag.org/JobSeekerX/ViewJob.asp?cjid=54492&accountno=335&keywords=translational+medicine�
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http://scjobs.sciencemag.org/JobSeekerX/ViewJob.asp?cjid=54506&accountno=284&keywords=translational+medicine�
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Appendix 2. Core Faculty Biosketches 
 
Tejal Desai, PhD 
Professor of Bioengineering and Therapeutic Sciences, and Physiology 
Member of the California Institute for Quantitative Biomedical Research and  
Co-chair of the UCSF/UC Berkeley Graduate Group in Bioengineering 
University of California, San Francisco 
 
Sc.B. in Biomedical Engineering, Brown University,  1994  
PhD in Bioengineering from the joint graduate program at University of California, 
Berkeley and the University of California, San Francisco, in 1998. 
 
Prior to joining UCSF, DR. Desai was an Associate Professor of Biomedical 
Engineering and Associate Director of the Center for Nanoscience and 
Nanobiotechnology, both at Boston University. Dr. Desai directs the Laboratory of 
Therapeutic Micro and Nanotechnology.  Her research is on micro and nanofabrication 
techniques to create implantable biohybrid devices for cell encapsulation, targeted drug 
delivery, and templates for cell and tissue regeneration. In addition to authoring over 
150 technical papers, she is presently a senior editor of Langmuir, Biomedical 
Microdevices, and Sensors Letters and is co-editor of an encyclopedia on Therapeutic 
Microtechnology. She has chaired and organized numerous conferences and symposia 
in the area of bioMEMS, bio-nanotechnology, and micro/nanoscale drug delivery/tissue 
engineering. Her other interests include K-12 educational outreach, gender and 
science education, science policy issues, and biotechnology/bioengineering industrial 
outreach. 
 
 
Clay Johnston, MD, PhD 
Professor, Neurology and Epidemiology 
Associate Vice Chancellor of Research 
Director, Clinical and Translational Science Institute 
University of California, San Francisco 
 
Dr. S. Claiborne Johnston is Associate Vice Chancellor of Research, director of the 
Clinical and Translational Science Institute, Professor of Neurology and Epidemiology, 
and director of the Stroke Service at the University of California, San Francisco. He 
received his undergraduate education at Amherst College and completed medical 
school at Harvard University. He received a Ph.D. in epidemiology from the University 
of California, Berkeley. He completed his residency in Neurology at UCSF, where he 
later trained in Vascular Neurology. Dr. Johnston has authored more than 200 
publications in scientific journals and has won several national awards for his research 
and teaching. He has led several large cohort studies of cerebrovascular disease and 
three multicenter randomized trials. Dr. Johnston studies stroke treatment and 
prevention using the tools of computer science and epidemiology. Dr. Johnston is the 
Executive Vice Editor of the Annals of Neurology and has served on the editorial 
boards of several other journals.  
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Marc Shuman, MD 
Professor, Medicine and Urology, UCSF 
Co-Leader, Prostate Cancer Program, UCSF Helen Diller Family Comprehensive 
Cancer Center 
Clinical Director, California Institute for Quantitative Biomedical Research (QB3) 
University of California, San Francisco 
 
BS, 1962, University of Wisconsin, Madison, WI, Philosophy/Chemistry  
Degree, University of Pennsylvania, Philadelphia, PA, Biology  
MD, 1967, Thomas Jefferson Medical College Philadelphia, PA, Medicine  
  
Dr. Shuman’s lab is focused on identifying novel transmembrane serine proteases in 
epithelial cancers including prostate and ovarian, as well as characterizing the function 
of these proteases. In collaboration with the laboratory of Charles Craik, PhD at UCSF, 
the lab discovered a novel member of this gene family, MT-SP1, that is expressed in 
normal prostate and over-expressed in prostate cancer. In addition, the lab is testing 
unique therapeutics that specifically inactive MT-SP1 including a recombinant single 
chain antibody. The Shuman lab is also characterizing the expression of several other 
members of the MT-SP family, and determining their role in cancer progression. 
Approaches that are being used include analysis of human prostate cancer tissues as 
well as studies in transgenic animals.  A new focus of the lab in collaboration with the 
laboratory of John Kurhanewicz, PhD is determining the relationship between gene 
expression and magnetic resonance spectroscopic patterns in prostate cancer tissue. 
A major goal is to develop a spectroscopic analysis more that is more specific for 
prostate cancer. Our goal is develop an improved diagnostic analysis of prostate 
cancer, as well as the ability to monitor the effects of chemopreventive drugs.  
 
 
 
Shuvo Roy, PhD 
Associate Professor, Bioengineerineg & Therapeutic Sciences (BTS) 
University of California, San Francisco 
 
Dr. Roy is a scientist whose research is dedicated to the development of MEMS 
(microelectromechanical systems) technology for biomedical applications with an 
emphasis on implantable devices.  His research is under way at the University of 
California, San Francisco where he is an associate professor in the Department of 
Bioengineering and Therapeutic Sciences (BTS), a joint department of the UCSF 
Schools of Pharmacy and Medicine, and director of the UCSF Biomedical Microdevices 
Laboratory.  He holds the Harry Wm. and Diana V. Hind Distinguished Professorship in 
Pharmaceutical Sciences II in the UCSF School of Pharmacy.Dr. Roy is also a 
founding member of the UCSF Pediatric Consortium, which has a mission to 
accelerate the development of innovative devices for children's health, and a faculty 
affiliate of the California Institute for Quantitative Biosciences. Before joining the BTS 
department in 2008, Dr. Roy co-directed the BioMEMS Laboratory in the Department of 
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Biomedical Engineering at the Cleveland Clinic in Cleveland, OH.  
 
 
 
Jeffrey Lotz, PhD 
Director of the Orthopaedic Bioengineering Laboratory 
University of California, San Francisco 
 
Professor Jeffrey Lotz, Ph.D. has been the Director of the Orthopaedic Bioengineering 
Laboratory at UCSF since 1992. Dr. Lotz earned a doctorate degree in Medical 
Engineering from the Harvard/MIT Division of Health Sciences and Technology, a 
Masters Degree in Mechanical Engineering Design from Stanford University, and 
Bachelors of Science in Mechanical Engineering from UC Berkeley. Prior work 
experience includes medical device design (Stanford Research Institute) and medical 
device failure evaluation (Failure Analysis Associates). Dr. Lotz is a Member of the NIH 
Peer Review Committee for Tissue Engineering Grants.  As a principal investigator, Dr. 
Lotz has procured over $9M in extramural funding for spine-related projects. He has 
earned several awards for spine research, including the ISSLS Prize (2007), Volvo 
Award (1998), and the North American Spine Society Award (1993). He serves as a 
Deputy Editor for the journal Spine, and an Associate Editor for The Spine Journal. He 
has expertise in spine biomechanics and intervertebral disc biology and has published 
100 peer-reviewed journal articles. His laboratory work focuses on identifying 
mechanisms of intervertebral disc degeneration, exploring tissue engineering 
approaches for treating low back pain, and the biomechanics of spinal instrumentation. 
 
Randall J. Lee, MD, PhD 
Professor of Medicine 
University of California, San Francisco 
 
Dr. Lee is Professor of Medicine who joined the faculty in 1996. Dr. Randall Lee is a 
member of the Division of Cardiology, Section of Electrophysiology and member of 
the combined UCB/UCSF Bioengineering graduate group. Dr. Lee graduated from 
UCLA Medical School in 1984 where he also obtained his Ph.D. in Pharmacology. 
After completing an Internal Medicine Residency at Harbor-UCLA Medical Center in 
Torrance, California, he completed a Cardiology Fellowship and Postdoctoral 
Fellowship in Biochemistry/Molecular Biology at Stanford University. During his 
tenure at Stanford University, he was a recipient of a Physician Scientist Award and 
the Upjohn Young Investigator Award in Cardiology. He then sub-specialized in 
cardiac electrophysiology during his second fellowship at the University of California, 
San Francisco. Dr. Lee's clinical interests include management and genetics of atrial 
fibrillation, risk stratification and treatment of patients at high risk for sudden cardiac 
death. He is active in the development of new technologies for the treatment of atrial 
fibrillation and ventricular tachyarrhythmias resulting from congestive heart failure.  
 
His research interest focuses on a tissue engineering approach for the treatment of 
cardiac arrhythmias and vascular regeneration.  
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Sarah J. Nelson, PhD 
Margaret Hart Surbeck Distinguished Professor, Department of Radiology and 
Biomedical Imaging 
Co-Chair, Department of Bioengineering and Therapeutic Sciences 
Director, Center for Non-Invasive Imaging and Metabolomics (CNIM) and the 
Surbeck Laboratory of Advanced Imaging 
University of California, San Francisco 
 
Dr. Nelson’s research program is focused on the development of techniques for 
acquisition and quantitative analysis of MR imaging and spectral data. This 
includes the interpretation of in vivo data obtained using whole body scanners 
ranging in field strength from 1.5T to 7T. The increase in sensitivity at higher field 
strength brings a number of challenges in terms of the design and optimization of 
hardware and software components. The objective of such research is to 
implement novel strategies for obtaining MR data that are applicable to 
understanding normal physiology and elucidating the underlying mechanisms of 
disease progression and response to therapy. This has required an understanding 
of the biological basis of different diseases and an appreciation of the issues that 
are important for the management of individual patients. Translating these needs 
into basic bioengineering problems means that the underlying principles of MR 
physics must be combined with the design of new algorithms for post-processing 
and quantitative interpretation of the resulting multi-dimensional and multi-faceted 
imaging data. Applications that are being considered include the study of patients 
with brain tumors, prostate cancer and neurological diseases. 
 
Matthew Tirrell, PhD  
Arnold and Barbara Silverman Chairmanship in Bioengineering, Chemical 
Engineering and Materials Science & Engineering 
Professor and Chair, Department of Bioengineering 
Professor, Materials Science and Engineering and Chemical Engineering 
University of California, Berkeley 
 
B.S. Chemical Engineering, Northwestern University 1973 
Ph.D. Polymer Science and Engineering, University of Massachusetts 1977 
 
Research Interests 
Dr. Tirrell's research is focused on the manipulation and measurement of surface 
properties of polymers, bringing microscopic measurements of intermolecular forces to 
bear on polymer surface problems, and new insight into polymer technology 
particularly in the area of surface modification with amphiphilic polymers and 
bimolecular materials. Dr. Tirrell is a talented leader and an eminent polymer scientist 
who has been a pioneer in the evolving field of soft materials, especially in 
macromolecular interface science and bionanotechnology. As Chair of UC Santa 
Barbara’s College of Engineering he was a strong advocate of interdisciplinary 
research and teaching, overseeing the founding of the Technology Management 
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Program, the California NanoSystems Institute, the Institute for Collaborative 
Biotechnologies and the Institute for Energy Efficiency. He is a member of the National 
Academy of Engineering and a fellow of the American Association for the 
Advancement of Science, the American Physical Society and the American Institute for 
Medical and Biological Engineering. He has received numerous other honors 
throughout his career, including Guggenheim and Sloan fellowships, a Dreyfus 
Teacher-Scholar Award, the John H. Dillon Medal from the American Physical Society 
and the Allan Colburn Award from the American Institute of Chemical Engineers. 
 
 
Terry Johnson, MS 
Lecturer, Department of Bioengineering 
University of California, Berkeley 
 
2000 MS, Massachusetts Institute of Technology, Chemical Engineering 
1996 BS, Wayne State University, Chemical Engineering 
 
Terry Johnson is a 2010 recipient of the Golden Apple Award.  The Golden Apple 
Award is an entirely student-run teaching award for UC Berkeley, which "represents the 
determination of UC Berkeley students to honor those professors who consistently 
dedicate themselves to their students." You can read more at the Golden Apple Award 
site. His other major awards include: 2009 Lecturer Teaching Fellow, 2009 
Bioengineering Honors Society Outstanding Faculty, Lecturers professional 
development award recipient, 1999 Edward R. Merrill Distinguished Teaching Award 
 
 
Amy Herr, PhD 
UCB, Assistant Professor, Department of Bioengineering 
Faculty Scientist, Physical Biosciences Division, LBNL 
University of California, Berkeley 
 
Education 
2002  Ph.D., Stanford University, Mechanical Engineering  
1999  M.S., Stanford University, Mechanical Engineering  
1997  B.S., California Institute of Technology, Engineering & Applied Science (with 
Honors) 
 
Dr. Herr’s research focuses on the use of scale-dependent phenomena to develop new 
tools for quantifying biomolecules in complex biological fluids.  In addition, she has 
been leading the UC Berkeley capsone design course for undergraduates.  She has 
won several major awards including being named as a 2010 Sloan Research Fellow, a 
Young Faculty Award from Defense Advanced Research Projects Agency (DARPA), a 
Hellman Family Faculty Award, and a Presidential Chair Faculty Fellow at the 
University of California.   
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Steve Connolly, PhD  
Professor, Department of Bioengineering 
University of California, Berkeley 
 
Education 
1989         Ph.D., Stanford University, Electrical Engineering 
 
Research Interests 
Innovations in MRI and Magnetic Particle Imaging for biomedical applications.  
 
Major Awards 
1982    National Merit Scholar, Tau Beta Pi 
1982-1985    National Science Foundation Fellow 
1991 Finalist for the SMRM Young Investigator Award  
2004-2007  Elected member of the ISMRM  Annual Meeting Program Committee  
2004    Outstanding Inventor award by Stanford’s Office of Technology Licensing-
Awarded to the top 27 inventors over the last three decades at Stanford, 19 patents 
2004 Invited Speaker for Natitional Academy of Engineering JAFOE, Kyoto 
2006 Invited speaker for National Academy of Engineering's Lilian M. Gilbreth Lecture 
on "Small MRI Scanners"  
 
Professional Experience 
2004-present Associate Professor, Bioengineering UC Berkeley 
2006-present Chair of the Executive Committee, UCSF/UC Berkeley Joint Graduate 
Group in Bioengineering 
2006-present Vice Chair of Undergraduate Affairs, UC Berkeley Bioengineering 
 
 
Kevin Healy, PhD 
Professor, Department of Bioengineering and Materials Science & Engineering 
University of California, Berkeley 
 
Education 
1990     Ph.D., University of Pennsylvania, Philadelphia, PA, Bioengineering 
 
Dr. Healy’s research interests include biomaterials, surface modification and 
characterization of implant materials, analysis of mammalian cell behavior on 
biomimetic materials, development of absorbable and bioactive polymers useful for 
regeneration of tissue and organs. 
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Appendix 3. Information Required by CPEC 
 
This questionnaire is to be completed by sponsoring faculty (department or group). It 
will be used by Systemwide Administration to prepare a report to the California 
Postsecondary Education Commission. If more space is required, please attach as 
many additional sheets as necessary. Attach to full proposal.  
 

1. Name of Program: 
 Masters in Translational Medicine 
 
2. Campus:  
UCSF and UC Berkeley 
 
3. Degree/Certificate:  
Master of Science 
 
4. CIP Classification (to be completed by Office of the President):  
 
5. Date to be started:  
September 2012 
 
6. If modification of existing program, identify that program and explain 
changes. 
N/A  
 
7. Purpose (academic or professional training) and distinctive features 
(how does this program differ from others, if any, offered in California?):  
The Master’s in Translational Medicine (MTM) is a one year program that will 
link the UCSF Schools of Pharmacy, Nursing, Dentistry, and Medicine and the 
UCSF Clinical Translational Science Institute (CTSI) with the University of 
California at Berkeley (UCB) College of Engineering and School of Business. 
The program will provide opportunities for engineers, PhD students, post-
doctoral fellows, MBAs, MDs, PharmDs, RNs, and DMDs who wish to gain 
expertise in applying translational science and engineering approaches to 
produce practical solutions to the health problems of the public.   
 
8. Type(s) of students to be served:  
Students with Bachelor’s degrees, medical students pursuing a master’s option, 
advanced pre-doctoral students, residents, and others who wish to augment 
their professional qualifications. 
 
9. If program is not in current campus academic plan, give reason for 
proposing program now:  
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The program will be housed in the Department of Bioengineering and 
Therapeutic Sciences at UCSF and the Department of Bioengineering at UC 
Berkeley.    
 
10. If program requires approval of a licensure board, what is the status of 
such approval?  
N/A 
 
11. Please list special features of the program (credit for experience, 
internships, lab requirements, unit requirements, etc.)  
N/A 
 
12. List all new courses required: Department, Course Number, Title, 
Hours/Week Lecture Lab.  
N/A 
 
13. List all other required courses: Department, Course Number, Title, 
Hours/Week Lecture Lab.  
 
(2) BioE 290: Anti-medical school  
 
14. List UC campuses and other California institutions, public or private, 
which now offer or plan to offer this program or closely related programs:  
None 
 
15. List any related program offered by the proposing institution and 
explain relationship.  
None 
 
16. Summarize employment prospects for graduates of the proposed 
program. Give results of job market survey if such has been made.  

The master’s degree in translational medicine aims to prepare engineers 
and physicians to bring innovative treatments and devices into clinical use. Most 
graduates of the MTM program are expected to work in industries that deliver 
healthcare products or patient care upon receiving their Master’s or after further 
academic or medical training. Each student will participate in an interdisciplinary 
team design project co-advised by a UCB or UCSF engineering faculty member 
and a UCSF MD, PharmD, or translational scientist at UCSF.  The MTM 
Program will produce leaders that will more effectively identify new opportunities 
to develop therapeutics, devices, and other technologies to improve health, and 
help bring them to consumers at a much faster rate. The Program will achieve 
results measurable in economic growth, decreased healthcare costs, and 
improved lives around the world. 
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17. Give estimated enrollment for the first 5 years and state basis for 
estimate.   
We estimate enrollment of 30 students per year in the first 5 years.   
 
18. Give estimates of the additional cost of the program by year for 5 years 
in each of the following categories: FTE Faculty, Library Acquisitions, 
Computing, Other Facilities, Equipment, Provide brief explanation of any 
of the costs where necessary.  
N/A 
 
19. How and by what agencies will the program be evaluated. 
Each course taught as part of the MTM (core and elective courses that count 
toward the master’s degree) will be evaluated by the students who will fill out a 
course evaluation questionnaire. A longitudinal study will be developed to 
assess regularly the impact of the MS program on career developments, 
productivity, and placement of graduates. The Director of Graduate Studies for 
the MTM degree program will be responsible for keeping records and data that 
will provide the basis for annual reports on the performance of the master’s 
program presented to the MS Committee. This information will also be used to 
facilitate a quinquenniel review performed by a peer review committee.  
The peer review committee will be comprised of a minimum of four colleagues 
from outside UCSF who are faculty in existing academic programs in related 
academic fields that would provide familiarity with current scholarship and 
professional standards. 
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