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January 2011

California has long been the bellwether for the nation and for the world. Policies, 
practices and technologies invented here have been emulated and adopted around 
the world.

The Golden State’s biomedical industry epitomizes our legacy of progressive 
leadership and innovation. Our discoveries and advancements have made 
revolutionary treatments, cutting-edge medical devices and groundbreaking 
research available to millions of people. The work of California’s scientists and 
entrepreneurs has improved and saved countless lives. 

Even as our life sciences enterprise is expanding medical knowledge and therapies, 
the industry plays a major role in our economy. It employs hundreds of thousands 
of Californians and generates billions in revenues for local and state governments. 
The industry also provides extensive training and educational opportunities for 
Californians of all ages and circumstances that open doors to fulfilling and well-paid 
careers in the life sciences arena.

As we enter 2011, our highest priority is to strengthen California’s economy, an effort 
that requires sustaining and creating jobs. These are tasks your companies and 
academic institutions have successfully achieved over the lifespan of the state’s 
biomedical industry. 

Please accept our congratulations on your achievements in addressing our most 
critical medical challenges as well as our best wishes for your continued success.

John A. Pérez      Darrell Steinberg 
Speaker of the Assembly    Senate President pro Tem

Sincerely,
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Letter to our stakeholders

“It	is	not	the	strongest	of	the	

species	that	survives,	nor	the	

most	intelligent	that	survives.	

It	is	the	one	that	is	the	most	

adaptable	to	change.”		

	—	Charles	Darwin

Since 1980, when Genentech offered its shares in an historic initial public 
offering, the biomedical industry has grown to become central to our state’s high-
tech economy. In early 2011, total life sciences employment – from molecular 
geneticists in university labs to workers fabricating replacement heart valves – 
contributes 268,000 California jobs. And these are high-quality, high-wage jobs, 
with average annual salaries of $72,000. Encouraging as this seems, though, there 
is serious cause for concern. For this first time since 1993, when the California 
Healthcare Institute began tracking jobs data, statewide biomedical employment 
has fallen. The California life sciences innovation machine has stalled. And if the 
past year’s decline is modest, it nonetheless raises questions about what must 
change for the industry to get back on track and thrive in the future.

The most obvious obstacle to industry growth is access to capital. The Great 
Recession of 2008 inflicted enormous damage on investment portfolios, including 
the pension funds and institutional endowments that are the primary source of 
venture capital. What resulted was a cascade effect. Suddenly, after the crash, 
a university endowment that typically allocated 10 percent of its portfolio for 
venture investments lost one-third of its value. So, even if it maintained the same 
percentage, its allocation to venture would have gone down by one-third. But 
reaction to the financial crisis was to squeeze risk out of portfolios, and many 
institutional investors cut their venture allocations severely. As a result, many 
venture capital firms found themselves unable to raise new funds.

In this capital-constrained environment, venture firms themselves also sought 
to reduce risk. Generally speaking, their strategy was to reserve cash for their 
strongest companies – ones with proven products and clear paths to market. 
Meanwhile, startup companies with earlier stage technologies and less predictable 
routes to commercial success found it extremely difficult to raise money. 
Compounding the problem has been the virtual shutdown of the IPO market for 
biotechnology and medical device companies. After the collapse of seemingly 
invincible firms, Wall Street cast a cold eye on offerings from young companies 
with no operating revenues that would need continuing infusions of capital over 
many years. Since 2008, public markets’ investments in biomedical companies 
have mainly gone to larger, established, publicly traded companies. 

With capital difficult to raise and with little chance of going public, companies 
have adapted by redesigning the biomedical business model. For biotechnology, 
this has meant turning to global pharmaceutical firms to raise fresh capital for 
research and development. While big pharma generates a lot of cash, its internal 
research programs have not been able to produce enough new drugs to replace 
the important prescription medicines whose patents will expire between 2010 
and 2015. Biotech companies, in contrast, are opportunity-rich, with thousands of 
promising new drugs in development. In some cases, pharmaceutical companies 
acquire biotech companies outright. More and more, though, large companies 
structure risk-sharing arrangements, in which sequential payments are contingent 
on a biotech company meeting specific development milestones.

The symbiotic relationship between large and small companies is becoming 
the new normal. And as the global economy grows ever more connected, this 
transformed business system has tremendous implications for California’s – and 
America’s – leadership in the biopharmaceutical and medical device industries. 
Above all, there is an economic climate shift toward more intense competition: 
for capital, for markets, for talent, and for jobs. As these competitive forces gather 
momentum, investors, managers and policymakers ignore them at their peril.
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In analyzing California’s biomedical industry over the past year, beyond access to capital, we have identified four areas where 
competitive challenges and risks are particularly acute.

 • The Political Economy of California. Newly elected Governor Jerry Brown presides over an economy that has 
suffered a severe financial crisis. With a budget deficit projected between $25 - $30 billion, and unemployment at 12.4 
percent, it is difficult to see how the state’s fiscal condition could be much worse. Economists forecast a very slow recovery, 
with high unemployment persisting for years. As a result, state lawmakers are reluctant to approve incentives (e.g. tax 
credits) that promote industry growth. At the same time, the real possibility of tax increases clouds the future plans of 
firms that would add jobs in the state.

 • The U.S. Food and Drug Administration. The most important government related factor in biomedical companies’ 
success is the FDA. In recent years, however, after a series of high-profile product safety issues, the agency has tended 
to discount benefits compared to risks in ways that discourage innovation. Moreover, evidence indicates that reviewers 
have requested increasingly large amounts of clinical data and have grown more guarded and less communicative in 
their dealings with industry. Uncertainty and unpredictability at the FDA have reached serious proportions, resulting 
in a widespread shift of drug and device clinical trials and product introductions to Europe, with consequences for U.S. 
competitiveness and patient care.

 • Commitment to Research and Education. The looming federal deficit places great pressure on Congress to limit 
science funding, mainly the National Institutes of Health, which provides core support for California’s research universities 
and private research institutes. Meanwhile, the University of California, California State University and Community 
Colleges have reduced staff and raised student fees. Together these institutions have been the cornerstone of the state’s 
competitiveness, generating world class inventions and educating a workforce prepared to advance life sciences research 
and development.

 • Healthcare Reform. The new federal law, certain to be challenged in the 112th Congress and in the courts, is likely to 
change the landscape for biomedical innovation. Most of the 30 million or so uninsured who will gain coverage will do so 
under Medicaid or state programs with historically low reimbursement rates. New taxes on drugs and devices will be a 
subject for Congress, but in light of federal and state deficits, higher taxes are clearly a risk.

Our analysis is more diagnostic than prescriptive. The policy choices in each of these areas are different and complex. Still, our 
research, extensive interviews and contacts with biomedical industry leaders assure us that these topics should be informing 
policymakers’ thinking about how to preserve and strengthen one of America’s great industries.

David Gollaher, Ph.D.   Gail Maderis    Tracy Lefteroff 
President and CEO,    President and CEO   Partner, National Life Sciences 
CHI-California Healthcare Institute BayBio     PricewaterhouseCoopers LLP



	4		|	California	Biomedical	Industry	2011	Report

California Biomedical Industry Defined

What is an industry? The Google 
dictionary suggests various definitions: 
a particular branch of economic or 
commercial activity; a domain in 
which a great deal of time and effort 
is expended; and, simply, “hard 
work.” Actually, all of these apply to 
California’s biomedical industry, a 
broad, diverse field that encompasses 
scientists, engineers, entrepreneurs, 
manufacturers, marketers and, as this 
report makes clear, almost every type 
of professional. What ultimately brings 
the industry together, though, is a 
common purpose: innovation of better 
medicines, tests and treatments for 
patients in need.

Despite the rapid proliferation of 
biotech and medical technology around 
the world, California remains the 
industry’s global leader. Over the past 
decade or so, as other states and nations 
have striven to discover the secret to 
creating high-tech jobs, California’s 
biomedical clusters – from the Bay 
Area to San Diego – have been studied 
intensely. How did biotechnology 
originate in San Francisco? What 
conditions enabled the new science to 
flourish? How did basic research make 
the great leap to successful commercial 
development? And, perhaps most 
important of all, what has made the 
state’s biomedical industry sustainable 
in the face of growing competition?

The answers are not simple. After 
all, there was no master plan; the 
industry grew organically within the 
unique conditions of the California 
environment. What is evident in 
retrospect, however, is that the state 
constitutes an extraordinary ecosystem 
in which many different elements 
work together, spawning at different 
times Hollywood, Silicon Valley and, 
most recently, the biomedical industry. 
Some of the essential elements are 
easy to name. Leading-edge science; 
experienced venture capital; a diverse, 
well-educated workforce; a group of 
serial entrepreneurs. But others are 
more subtle. A culture that appreciates 
risk takers and that does not penalize 

failure; healthy skepticism about time-
honored institutions; freedom to ignore 
boundaries.

Looking	at	today’s	life	

sciences	industry,	one	sees	

amazing	variety	and	dynamic	

convergence.	

Traditional categories within the life 
sciences have blurred because scientists 
are venturing into ever more complex 
space. What used to be the realm of 
chemists and clinicians has expanded 
to include engineers, mathematicians, 
biologists, software designers 
ethicists, and architects. Researchers 
are pursuing diseases to their root 
causes, below the cellular level, to 
understand the molecular triggers for 
gene expression. Doctors and engineers 
are collaborating to embed advanced 
wireless technologies in medical devices 
that can manage diabetics’ insulin levels 
or cardiac patients’ arrhythmias more 
precisely, and with better outcomes, 
than anyone a decade ago could have 
imagined. 

And the players keep changing roles. 
Physicians become researchers, 
and scientists become company 
founders. Legislators become patient 
advocates, and math majors become 
biostatisticians. Most are driven by a 
passion to make a difference, and when 
they see a way to make a more lasting 
impact or to improve people’s lives, they 
change course.

Just as technology is closing the gaps 
between people in their daily lives, it is 
revolutionizing public health. In a world 
with five billion cell phones, almost 
everybody — physicians, researchers, 
investors, caregivers, patients and 
interested bystanders — has access to 
more information and more ways to 
connect with others who have similar 
interests. Patients are taking more 
responsibility for their own treatments 
and health. Specialists are reading MRI 

California	Biomedical	Industry

Report	Highlights

Number	of	California	biomedical	
companies:		
2,244

Total	estimated	revenues:		
$114	billion

Total	estimated	employment:		
267,772

Total	estimated	wages	and	salaries	
paid:	$19.4	billion

Average	annual	biomedical	industry	
wage:	$72,332

Total	NIH	grants	awarded:		
$3.2	billion

Total	estimated	venture	capital	
investment	in	California	biomedical	
companies:		
$2.6	billion

Total	biomedical	exports:		
$15.4	billion
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scans from patients a continent away. 
Volunteers are safely testing for HIV/
AIDS and tuberculosis in regions that 
never had established labs. In a world 
where access to digital information, 
instant analysis and transmission of 
data are almost free, it is clear that 
the biomedical industry is poised for 
incredible transformation.

At the center of this transformation are 
the 268,000 Californians employed in 
the state’s basic research institutions 
and commercial life sciences companies 
Together they are seeking answers to 
the mysteries of diseases, from the most 
common infections to the rarest tumors. 
This report describes current work and 
recent advances in oncology, central 
nervous system disorders, infectious 
disease, immunologic and inflammatory 
conditions, cardiovascular disease, and 
diabetes and other metabolic diseases. 

As detailed in this report, California’s 
biomedical industry has built an 
amazing array of state-of-the-art 
research facilities and centers. It has 
established collaborative networks 
designed to accelerate translational 
research — to put basic research 
discoveries to work for patients as 
quickly as possible. It has erected 
and continues to build special 
facilities to promote collaboration 
among researchers, clinicians and 
entrepreneurs. 

Still, as Shakespeare put it, what’s past 
is prologue. Whether the remarkable, 
unplanned success of California’s 
biomedical sector can carry on in 
the decades to come is an open 
question. The aftershocks of the Great 
Recession continue to reverberate. 
Availability of capital, especially for 
startups, is extremely limited as the 
market’s appetite for risk is reduced. 
The business model that produced 
hundreds of biotech and medical device 
firms – early-stage venture funding, 
followed by an initial public offering 
(IPO) of stock – is seriously fractured. 
And the pharmaceutical industry, 
which for decades served as an anchor 

for biotech, has experienced flat or 
declining valuations based on questions 
about its capacity to produce new 
drugs. While there is great hope for a 
new era of personalized medicine, it 
remains unclear how the changes in the 
biomedical industry’s healthcare system 
era necessary for its growth will unfold. 

Meanwhile the state of California 
struggles with high unemployment 
and a massive budget deficit that 
constrain policymakers’ choices. In the 
case of the state institutions of higher 
education, the financial crisis continues 
to worsen. The UC system cut expenses 
and programs, capped enrollments and 
implemented system-wide furloughs 
to close a $813 million budget gap in 
2009-2010 — a gap predominantly 
opened by the state’s inability to 
meet its commitments to the system. 

Industry	sectors

The	California	biomedical	industry	spans	the	full	range	of	innovative	research	and	
technological	development	aimed	at	improving	human	health	and	the	quality	of	life	
for	patients	around	the	world.	

Basic research	adds	to	the	body	of	scientific	knowledge.	California’s	universities	
and	public	and	private	research	centers	train	scientists,	engineers	and	technical	
specialists.	They	provide	research	space,	equipment	and	resources	for	ongoing	
research.	And	they	fuel	the	state’s	legacy	of	innovation	via	technology	transfer	and	
the	formation	of	spin-off	companies.

Biopharmaceuticals	is	the	product	category	that	includes	human	therapeutics	
—	drugs	—	whether	small-molecule	chemical	compounds,	biologics	(genetically	
engineered	proteins)	or	cell	therapies.	

Diagnostics	are	technologies	that	diagnose	and	characterize	patients’	conditions.	
From	simple,	“old	school”	tools	such	as	home	test	kits	to	computerized	equipment	
to	map	a	patient’s	genome,	diagnostics	are	essential	in	providing	correct	diagnoses	
and	informing	treatments	for	the	best	possible	outcomes.

Medical devices	are	tools	for	improving	or	diagnosing	human	health	and	mobility.	
The	term	medical	technology	or	“medtech”	covers	everything	from	medical	
professionals’	instruments	to	devices	patients	use	to	improve	mobility	or	function,	to	
implants	to	replace	or	reinforce	damaged	or	faulty	body	parts.	

Laboratory services	are	those	service	providers	that	test	patients’	or	research	
samples	with	precisely	calibrated	and	strictly	regulated	equipment	and	procedures	
to	ensure	accurate	results.

Wholesale trade companies manage	the	import,	export	and	exchange	of	
pharmaceuticals,	medical	devices,	diagnostics	and	research	reagents	and	other	
supplies	in	the	global	market.

According to the California Legislative 
Analyst, the projected UC system 
shortfall for 2010-2011 is $1 billion, 
and there is no relief in sight. The CSU 
system and community colleges are 
similarly stressed, as is California’s K-14 
education budget.

The truth is, there is no long-term 
solution to California’s predicament 
except job creation and a new wave 
of economic growth. The state’s 
biomedical industry has made an 
important contribution to the California 
economy and, for reasons this report 
explains, is well-positioned to play an 
even greater role in the future. But 
the competition is fierce and growing 
fiercer. For policymakers, the first 
step toward a solution is an accurate 
assessment of the present situation. 
And for the life sciences industry, that is 
the purpose of this report.
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Legislator profile

Representative Brian Bilbray

It is heartbreaking to lose a parent 
to disease. It is devastating to lose 
a child. Representative Brian Bilbray 
has suffered both.

“I was in 10th grade when I lost my 
father to cancer. I watched what that 
hideous disease can do not just to my 
father, but to the entire family. 

“But I have to say that it was when I 
lost my first son to crib death, SIDS, 
that I received the biggest wakeup 
call about how important research is,” 
Rep. Bilbray said.

These experiences inspired Rep. 
Bilbray’s longstanding commitment 
to helping others avoid such tragedies 
by supporting federal government’s 
investment in biomedical research 
through the National Institutes of 
Health (NIH). “Some of us have to stand 
up and be willing to take the heat to 
do the right thing if we want to see the 
miracles of the future,” he explained. 

Rep. Bilbray has long held a strong 
commitment to fiscal conservatism, 
which means he usually advocates less 
government spending, not more. But 
biomedical research is an exception. 
The federal government has the scale 
and ability and, Rep. Bilbray believes, 
the constitutional obligation to invest in 
the nation’s research foundations. With 

an annual budget of more than $31 
billion, NIH is the cornerstone for the 
nation’s medical research enterprise. 
It is from there that private investment 
and research institutions may help build 
tomorrow’s miracles.

The federal commitment must be also 
be consistent over long periods of time. 
Only sustained investment, says Rep. 
Bilbray, will allow future generations to 
live better. From 1998-2003, Congress 
doubled NIH’s budget. But at the end 
of that period, funding essentially 
flattened. Apart from a one-time 
infusion of Recovery Act funding, it has 
remained flat ever since. For this reason, 
Rep. Bilbray calls the doubling, in which 
he admits his strong involvement, “well 
intentioned,” but unsustainable over the 
longer-term.

Instead, he says, the solution must be a 
collaborative, non-partisan effort to find 
a truly long-term, even generational 
strategy, for NIH that will encourage the 
entire biomedical ecosystem to thrive.

“We need to work together, Democrats, 
Republicans and Independents. We 
need to work as Americans to find the 
level of commitment that the federal 
government can make so that private 
investors and researchers can know that 
there is long-term involvement. And 
that in turn allows them to know what 
long-term commitments they need to 
make,” said Rep. Bilbray. Additionally, 
he believes we must reform the federal 
government to ensure these research 
breakthroughs are translated to 
innovative, lifesaving products. This 
includes reforming the U.S. Food and 
Drug Administration (FDA) so that 
we can bridge the infamous “valley of 
death” and translate research from 
bench to bedside.

Those commitments are essential 
goals for the seasoned congressman. 
There have been great strides in cancer 
treatment: the overall death rate has 
steadily declined since the early 1990s 
and the five-year survival rate is now 
68 percent, up from 50 percent in the 

1970s. And researchers know today 
that cancer is not just one disease, but 
hundreds, which we must fight with 
precision at the molecular and genetic 
levels. That said, cancer is expected to 
take 569,490 American lives this year, 
just as it took Bilbray’s father. And 
while significant studies have given 
parents strict guidelines on how to 
avoid SIDS, the leading cause of this 
terrible syndrome remains a mystery. 

In summary, much has been 
accomplished, but Rep. Bilbray believes 
there is much more we can do.

“I worry that we take our modern 
miracles for granted, because this 
is something we must not do. Who 
would have thought in the ’60s that 
our daughters could get a vaccine to 
avoid cervical cancer? There is a lot 
of long-term investment and a lot of 
good science that makes these miracles 
possible. And that means if we want to 
see them in the future, we have got to be 
willing to do the research today.”

Doing the research starts with 
significant, sustained investments in the 
NIH. Regardless of political views or 
economic schools of thought, Americans 
agree upon the need to continue 
investing in biomedical research. 
Because disease impacts every one of 
us – including the men and women in 
the U.S. Congress. For Rep. Bilbray, 
we have a clear call to action for our 
collective future.

“It is not an abstract. We are talking 
about real lives, real people, and real 
opportunity to avoid future tragedies, so 
it is not what you do in the next year or 
the next election. It is what you’ve done 
by the time your grandchildren show 
up. That’s going to be the real test.”

This	profile	was	first	published	in	Profiles	of	Promise.	
It	and	other	articles	about	members	of	Congress	who	
support	biomedical	innovations	can	be	accessed	at:		
http://www.profilesofpromise.com.



	 California	Biomedical	Industry	2011	Report			|		7

Legislator profile

Assemblyman Jerry Hill 
(D - San Mateo)

Do you see the potential for 
ramping up California’s 
biomedical manufacturing 
capacity in communities hard hit 
by the recession in the interior 
parts of the state? 

I see that as a real potential, however, I 
also see our tax structure as a deterrent 
to that. One of the stories that I tell 
repeatedly is the fact that Genentech, 
obviously a homegrown San Mateo 
County company, built a facility in the 
last year in Hillsboro, Oregon. What we 
have lost is the benefit, to some extent. 
When these companies begin they 
are local. They have local roots, they 
generally have families in the Bay Area 
and people do not want to leave.

In this economic downturn, the 
biomedical sector is one of the only 
areas that is actually projected to hold 
steady or grow. Once legislators see the 
lifesaving benefit, then they can also see 
the economic benefit in terms of good, 
high paying jobs.

What can the biomedical industry 
do to better educate legislators 
and others about the value of our 
work? 

To me, it is a matter of communication, 
and I think the industry has done a 
good job of being there and involving 
legislators on issues that are important 
to them. I was in Sacramento the other 
day and Johnson & Johnson had an 
exhibit at the California Museum on 
their biomedical devices. It was open to 
staff members and I went because of my 
involvement and interest. That is what 
is important and I hope to work with 
the industry to bring the innovations 
here or to organize road trips to their 
locations. To sit at Edwards and 
watch 400 employees making heart 
valves, that take eight hours to make, 
is phenomenal. I think you have to 
see that and really understand the 
magnitude of the industry and the 
benefit that it brings to this state.

As a legislator from San Mateo 
County, your interest in the 
biomedical industry seems quite 
natural. How do you promote 
the value of the industry to your 
colleagues in other parts of the 
state that may not have a strong 
biomedical presence? 

It is important to start, initially, with 
the tremendous benefit that is derived 
from the industry. I have been to 
BioMarin Pharmaceutical in Marin 
County, Exelixis in South San Francisco, 
UCSF, Edwards Lifesciences in Irvine, 
Life Technologies in San Diego, etc. 
With each one comes the realization of 
the life-saving products, devices and 
therapies, that are being developed 
through this industry.

The first part is making sure my 
colleagues and members of the 
Legislature are aware of what is actually 
happening in California. It is important 
that they know these companies exist 
and how crucial the therapies and 
devices that they manufacture are to 
modern medicine. Each one of them 
should be able to identify someone in 
their families who has benefitted from 
this, whether it is a cancer therapy 
from Genentech or a heart valve from 
Edwards Lifesciences. 

Talk a little about the importance 
of science, technology, 
engineering and math education. 
I know you pushed to restore 
cuts to UC and CSU as part of 
the budget negotiations. How 
well are we funding science 
education? 

We have done a poor job, lately, 
in supporting and funding science 
education in California, especially at 
the K-12 level. We do not compensate 
teachers enough to bring highly trained 
people into the field to teach science at 
a level we need to develop an educated 
workforce. Fortunately, we have a 
higher education system that has been 
able to attract from all over the world. 
That is truly our lifeblood for sustaining 
our leadership in the sciences. We want 
it to be homegrown, though, and we 
have to allocate the resources to develop 
better science education in our K-12 and 
sustain it at the college level.

What do you consider some of 
your main accomplishments as 
the chair of the Select Committee 
on Biotechnology? 

I think the biggest accomplishments 
have been that we have really done 
what we have set out to do, which is 
highlight the industry, to really look 
at it from a number of vantage points. 
We were able to educate, inform and 
enlighten colleagues on the value of 
the industry, which is, I think the most 
important part. People don’t often 
realize it, but every two years, a third of 
the Legislature changes because of term 
limits, and the education process begins 
anew.
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Employment

robust employment and the creation of 
new jobs and the prospect of worthwhile 
careers, the economy stagnates. 

The data in this section may hint at the 
beginnings of a recovery, at least in the 
biomedical industry. If so, it is starting 
in the biopharmaceutical and laboratory 
services sectors and concentrated in the 
San Diego cluster. Whether it blossoms 
and spreads in 2011 remains to be 
seen. In the meantime, the industry is 
managing staffing levels conservatively. 

Jobs

In 2009, nearly 268,000 Californians 
were employed directly by the 
biomedical industry, most of them 
within the state’s key biomedical 
“clusters” (Figure 1). These 
communities have grown up around 
academic research centers, most 

notably the University of California 
(UC) campuses in San Francisco, 
San Diego, Los Angeles and Orange 
County. San Diego’s Salk Institute, 
The Scripps Research Institute and 
Sanford-Burnham Medical Research 
Institution also have been magnets, 
drawing brilliant minds to build world-
class laboratories and spinning out 
new companies to commercialize their 
inventions. 

Historically, the largest concentration 
of industry-related jobs has been in 
the San Francisco Bay Area, and this 
remained true in 2009. Companies and 
academia there employed nearly 52,000 
people. Los Angeles County companies 
and institutes employed nearly 44,000 
people, while Orange County reported 
nearly 28,000 biomedical industry jobs.
San Diego County rounded out the top 
four clusters with more than 24,000 
industry positions.

Jobs	are	the	essential	core	of	California’s	biomedical	industry.	

The	depth	and	duration	of	the	worst	recession	since	the	Great	

Depression	of	the	1930s	has	limited	the	industry’s	historically	

robust	ability	to	create	and	sustain	employment.

The state entered 2010 with a 12.5 
percent unemployment rate, its highest 
in post World War II history. With 
housing, construction and financial 
services still under pressure, the 
unemployment rate failed to improve 
throughout the year. Since 53 percent 
of the state’s budget derives from 
income taxes, the California Legislative 
Analyst has projected a FY 2011 
deficit approaching $30 billion, and a 
structural deficit over the next five years 
of $20 billion per annum. Governor 
Jerry Brown entered office, charged 
with correcting a budgeting system that 
was patched together over more than  
30 years.

The biomedical industry has not 
escaped the pain. It lost nearly 6,000 
jobs in 2009, or 2.1 percent of its 
workforce. Many of the positions 
still “filled” have become part-time 
assignments; others are held by 
workers who now perform the duties 
of three people. No job is secure as 
organizations’ incomes — whether 
generated by sales or donations or 
investments or grants — lag behind the 
spending necessary to conduct research 
and develop biomedical products.

Without full-time work, people cannot 
purchase the goods and services they 
need, and the financial wheels of society 
freeze. Without the creation of new 
jobs, many of California’s 2.2 million 
unemployed draw services that the 
state can ill afford. Without ongoing 
funding, investments made in cutting 
edge research centers were made in 
vain. Without sufficient workforces, 
organizations cannot succeed. Without 

Source: Bureau of Labor Statistics Quarterly Census of Employment and Wages
and Company Specific SEC filings.

Sacramento County: 3,031–1.1%

Bay Area: 51,945–19.4%

Ventura & Santa 
Barbara Counties: 9,683–3.6%

Los Angeles County: 43,923–16.4%

Orange County: 27,884–10.4%

San Diego County: 24,157–9.0%

Riverside/San Bernardino
Counties: 6,560–2.4%

Note:	Regional	numbers	do	not	add	up	to	the	total	
because	of	changes	made	at	the	Bureau	to	avoid	
identification	through	numbers	reported.	
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Figure 2: California biomedical 
employment by sector

While the recession was officially 
declared over in June 2009, the U.S. 
job market continues to struggle. 
From June 2009 to October 2009, the 
national unemployment rate continued 
to rise from 9.5 percent to 10.1 percent, 
and it remains at 9.8 percent as of 
November 2010 on a seasonally 
adjusted basis. California has been 
particularly hard hit in the recession, 
with an average 2009 unemployment 
rate of 11.4 percent, up from an average 
of 7.2 percent in 2008 across all 
industries. The biomedical industry 
in California has fared better than the 
state as whole but has still experienced 
employment losses. In fact, 2009 
marked the first year in the past five 
that biomedical employment numbers 
decreased (Figure 3). Overall totals 
declined statewide by nearly 6,000 jobs 
to 2006-2007 levels. 

To put the jobs decline in perspective, 
it is important to remember that 
unemployment is a nationwide 
concern. In November 2010, the 
national unemployment rate was 9.8 
percent, seasonally adjusted, and 
California reported a 12.4 percent 
jobless rate. Nationally, California tied 
with Michigan for the second-highest 
unemployment rate, with only Nevada 
reporting a higher percentage of 
unemployed, seasonally adjusted. The 
current economic climate underscores 

Figure 1: Distribution of employment 
in California’s biomedical industry by 
sector

Broken down by sector, the overall 
biomedical employment in the state 
included more than 107,000 people 
in the medical devices, instruments 
and diagnostics sectors — for about 
40 percent of the overall total jobs. 
Biopharmaceutical companies 
employed the next largest segment with 
just under 81,000 jobs or approximately 
30 percent of the total. The state’s 
academic research centers employed 
nearly 43,000 people in life sciences 
positions for approximately 16 percent 
of the total. Wholesale trade accounted 
for more than 31,000 personnel 
or about 12 percent of the state’s 
biomedical employees. The remaining 
5,500 employees, or just over 2 percent, 
worked in the laboratory services sector.Figure 2: California biomedical employment
by sector, 2009

40.1%
107,447

30.1%
80,560

16.0%
42,866

11.7%
31,407

2.1%
5,493

Medical devices, instruments & diagnostics

Biopharmaceuticals

Academic research

Wholesale trade

Laboratory services

Source: Bureau of Labor Statistics Quarterly Census of
Employment and Wages and Company Specific SEC filings.

Figure 4: California biomedical employment
by year

267,772

273,559

270,791

267,001

255,808

Source: Bureau of Labor Statistics Quarterly Census of
Employment and Wages and Company Specific SEC filings.  

2005

2006

2007

2008

2009

Figure 3: California biomedical 
employment by year

Careers	in	the		
Biomedical	Industry

•	Assembly	line	supervisors

•	Medical	device	engineers

•	Accountants

•	Database	managers

•	Heart	valve	assembly	specialists

•	Human	resource	directors

•	Warehouse	staff

•	Lab	technicians

•	Regulatory	affairs	specialists

•	Biostatisticians	monitoring	clinical	trials

•	Molecular	biologists	and	chemists

•	Chemical	process	engineers

•	Facilities	maintenance	mechanics

•	Materials	handlers

•	Instrumentation/calibration	techs

•	Quality	control	inspectors

•	Library	assistants

•	Glass	washers
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the biomedical industry’s importance in 
continuing to provide work and income 
for Californians.

In comparison to other high-tech 
sectors, life sciences companies 
continue to be a key component of the 
state’s workforce. Among the Golden 
State’s innovative, high-tech sectors, 
biomedical is second only to computer 
and Internet-related services and 
computer and peripheral manufacturing 
(Figure 4). In 2009, the information 
technology sectors (including computer 
and Internet related services and 
computer and peripheral manufacturing 
industries) employed an estimated 
406,000 people, compared to the 
biomedical industry’s 268,000. 
The next largest employer was the 
motion picture industry with 148,000 
employees. This ranking has held steady 
for the past 15 years.

Biomedical employment numbers, 
however, have been the most resilient 
among the high-tech industries (Figure 
5). At year-end 2009, biomedical 
employment had dropped 2.1 percent 
as compared to the end of 2008. 
Aerospace manufacturing lost more 
than a percentage point more than did 
biomedical and the other sectors saw 
losses that were multiples higher.

The biomedical industry’s relative 
staying power is important not only 
to the sector’s immediate employees. 
An estimated 655,000 additional 
Californians are employed either part- 
or full-time because of the life sciences 

Figure 4: California biomedical vs. 
other high-tech industries, 2009

Figure 5: Change in employment 
among California’s high-tech 
industries

Sector 2008  2009
%  

Change

Aerospace	
manufacturing 73,135 70,783 -3.2

Biomedical 273,559 267,772 -2.1

Computer	and	
Internet	related	
services 275,615 259,616 -5.8

Computer	and	
peripheral	equipment 159,306 146,759 -7.9

Motion	pictures 163,392 148,298 -9.2

Telecommunications 117,539 110,240 -6.2

industry. From professionals who serve 
drug and device companies to those 
who provide goods and services to life 
sciences employees — combined with 
biomedical personnel — an estimated 
4.6 percent of the state’s total workers 
hold biomedical industry related jobs. 

Considering its cumulative growth from 
2005 through 2009, the biomedical 
industry as a whole remains on a 
positive track. Overall, biomedical 
organizations added nearly 12,000 jobs 
over that five-year period. Some sectors 
fared better than others (Figure 6). 
From 2005 through 2009, academic 
research and biopharmaceuticals grew 
at an average annual growth rate of 
more than 2.3 percent. Wholesale 
trade grew at an average annual rate 
of 1.5 percent, but laboratory services 
and “medtech” companies lost enough 
ground in 2009 to show actual declines 
over the five-year period. 

Wages

Not only has the California biomedical 
industry sustained most of its jobs, it 
continues to compensate employees 
well. In 2009, life sciences employees 
earned a total of $19.4 billion. The 
average annual wage for the industry 
across the state in 2009 was $72,332, 
down slightly from $74,797 in 2007  
and 2008.

Compensation varies among the 
industry’s sectors (Figure 8). At 
an average of nearly $100,000 in 

Figure 6: Employment growth in 
California’s biomedical industry by 
sector

Biomedical sector 2005  2009

Average 
annual 
growth 

rate

Academic	research 39,108 42,866 2.3%

Biopharmaceuticals 73,472 80,560 2.3%

Laboratory	services 5,814 5,493 -1.4%

Medical	devices,	
instruments	and	
diagnostics

107,846 107,447 -0.1%

Wholesale	trade 29,568 31,407 1.5%

Source:	Bureau	of	Labor	Statistics	Quarterly	Census	of	
Employment	and	Wages	and	Company	Specific		
SEC	filings.	

Computer and Internet-related services

Biomedical

Motion pictures

Telecommunications

Computers and peripheral manufacturing

Aerospace manufacturing

259,616

267,772

148,298

146,759

110,240

70,783

Figure 7: Direct, indirect and induced economic contributions of the biomedical 
industry to the California economy, 2009

Employment Labor income ($B) Output ($B) Value added ($B)

Direct	contribution 268,000 30 114 50

Indirect	contribution 308,000 22 58 34

Induced	contribution 347,000 18 52 32

Total	contribution 923,000 69 224 115

Total	contribution	as	a	percent	
of	the	state	economy 4.6% 6.0% 6.9% 6.2%

Source:	Estimates	based	on	the	IMPLAN	modeling	system.	
Numbers	may	not	add	to	total	due	to	rounding.
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Figure 8: California biomedical industry 
average wages by sector, 2009

Figure 9: Change in California 
biomedical employment by sector 
(March 2008 to 2009 and March 2009 to 
March 2010)

Sector

March 2008 
to March 

2009

March 
2009 to  
March 

2010

Academic	research 173 -546

Biopharmaceuticals 252 802

Laboratory	services 4 840

Medical	devices,	
instruments	&	diagnostics

-2,216 -1,790

Wholesale	trade -739 -303

2009 — a decrease of approximately 
$9,000 or 8.4 percent from 2008 
and it is -7.9 percent from 2007 — 
biopharmaceutical companies still paid 
the industry’s highest average annual 
wages. Wholesale trade came in second 
with average annual wages of about 
$80,000, unchanged from 2008 but 
down -6.7 percent from 2007 levels. 
Laboratory services, academic research, 
and medical device organizations’ 
salaries remained steady in the mid- to 
high-$50,000 range. 

Adding together the indirect and 
collateral impact of the biomedical 
industry on the state, total labor income 
for 2009 was estimated to be $69 
billion. Moreover, the value added — 
the additional value created through 
employee compensation, proprietors’ 
income, income to capital owners from 
property and indirect business taxes — 
totaled $115 billion.

Trends

Between March 2009 and March 2010, 
the California biomedical industry shed 
nearly 1,000 jobs (Figure 9). This was 
less than half of the number of jobs cut 
in the same time period the year prior. 
The nation’s economic recovery remains 
anemic, and the prognosis for the 
state’s financial health remains unclear. 
However, a deceleration of job losses 
may suggest that the industry  
is stabilizing.

A hopeful note is sounding more loudly 
in some sectors and some clusters than 
others. San Diego County employment 
continues to grow — off setting much of 
the losses in other biomedical hot spots 
around the state. Sacramento County 
also showed positive growth in both 
12-month periods. Riverside and San 
Bernardino counties, however, continue 

Figure 10: Change in California 
biomedical vs. other high-tech 
employment sectors (March 2008 to 
2009 and March 2009 to March 2010)

Sector

March 2008 
to March 

2009

March 
2009 to  
March 

2010

Aerospace	manufacturing -733 -3,757

Biomedical -2,527 -997

Computer	programming -11,286 -3,674

Computers	and	peripheral	
equipment

-8,417 -9,371

Motion	pictures -12,480 -4,914

Telecommunications -6,107 -14,753

Source:	Bureau	of	Labor	Statistics	Quarterly	Census	of	
Employment	and	Wages	and	Company	Specific	SEC	
filings.	
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Biopharmaceuticals

Wholesale trade

Medical devices, instruments & diagnostics

Laboratory services

Academic research

$99,829

$79,422

$57,276

$57,024

$55,159

Source: Bureau of Labor Statistics Quarterly Census 
of Employment and Wages and Company Specific 
SEC filings.  

to shed jobs, which is bad news for a 
region also heavily damaged by the 
housing crisis and job losses across all 
income levels and industry categories.

All of the state’s high-tech industries 
are feeling the pain. In fact, between 
March of 2008 and March 2010, the 
biomedical industry appeared to be 
the most resilient (Figure 10). The 
aerospace, computer and peripheral 
equipment manufacturers and 
telecommunications industries cut 
more jobs from March 2009 to 2010 
than they did in the same period a 
year earlier. None of the state’s most 
innovative sectors were able to add jobs 
between March 2009 and March 2010.

Uncertainty about future funding is 
raising the anxiety level across the 
biomedical industry. From tax issues 
to healthcare reform to challenged 
budgeting processes at both the 
state and federal level, the future of 
life sciences organizations and their 
potential returns on investment for 
innovative new discoveries remains 
uncertain.

Despite that uncertainty, a survey of the 
state’s biomedical companies revealed 
the industry’s resilience and confidence. 
The 2011 CEO Survey, a joint project 
of the California Healthcare Institute, 
BayBio and PricewaterhouseCoopers 
(PwC), showed that respondents held 
their operations steady or expanded 
during the year (Figure 11). The finding 
held true for all operational categories 
from general and administrative 
(G&A) and total workforces to 
research and development (R&D) and 
manufacturing. The highest growth 
was recorded in R&D, which bodes well 
for future operations. The biggest cuts 
came in overall staffing, a trend seen 
across the country in every industry in 
the current economic climate.
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Among the companies that expanded 
their in-state operations, the largest 
percentage credited the skilled 
workforce for that decision (Figure 
12). High marks also were given for 
the culture of entrepreneurship or 
innovation in California. Many also are 
staying and growing here because this is 
where their companies were founded. 

Among companies that cut operations 
in California over the past year, 20 
percent cited “cost-cutting initiatives” as 
their motive (Figure 13). The other top 
cited reasons were business decline and 
lack or loss of private funding — both at 
16 percent. 

Over the past year, the survey 
respondents reported much more 
anemic growth in their out-of-state and 
foreign operations, although growth 
did exceed reductions in all categories 
except G&A staffing.

Looking ahead 24 months, respondents 
anticipate solid growth for their 
California operations (Figure 15) and 
slow or flat growth for their out-of-

Figure 11: 2011 CEO Survey: Have the following activities expanded, held steady 
or reduced for the company’s operations inside California in the past year?

Research 
and 

development Manufacturing
General and 

administrative
Overall 

workforce

Held steady
Reduced 
Expanded

35%
22%
43%

58%
13%
29%

53%
24%
24%

34%
26%
40%

Figure 12: 2011 CEO Survey: Which of the following are the factors influencing 

your decision to locate or expand your operations inside California?

Skilled workforce 36%

History of founders/California is where the company was founded 31%

Culture of entrepreneurship or innovation 31%

Access to leading research universities 28%

Quality of life 26%

Access to pharmaceutical, biotech, device and diagnostics companies 23%

Access to funding or capital 21%

Pro-business environment or commitment to the industry 9%

Tax incentives 8%

Cost of doing business 7%

Alliance with other leading California industries 6%

Other 4%

Cost of living 4%

State commitment to education funding 1%

 
Figure 13: 2011 CEO Survey: Select the reasons why the company’s operations 
have reduced inside California in the past year.

Cost cutting initiative 20%

Business slowdown or decline 16%

Lack or loss of private funding 16%

Overall business climate/cost of doing business 13%

Expanded new operations outside of California 8%

Lack of tax incentives or unfavorable tax environment 6%

Cost of living 6%

Other 6%

Moved existing operations outside of California 4%

Qualified workforce elsewhere 4%

Sold or consolidated a portion of the business 3%

Other regions offering free or less expensive land/infrastructure for expansion 3%

Attractive state funding, grants, or investments elsewhere 1%
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state operations (Figure 16). For the 
first time in the history of this report, 
more respondents intend to increase 
manufacturing in California versus 
beyond the state’s borders —  
41 percent versus 21 percent. Further, 
companies are expecting to increase 
their workforces overall and across all 
categories.

With the world’s most comprehensive 
network of research and higher learning 
centers, entrepreneurs, employers, 
investors and suppliers in place, 
California is well positioned to sustain 
and even grow its highly specialized 
and well compensated workforce. The 
strength of the biomedical sector’s 
contributions to the state’s employment 
is evident in the number of jobs 
retained through a significant economic 
downturn and the need and desire 
of the industry’s leading innovators 
to continue to grow their California 
operations. 

Figure 14: 2011 CEO Survey: Have the following activities expanded, held steady 
or reduced for the company’s operations outside California in the past year?

Research and 
development Manufacturing

General and 
administrative

Overall 
workforce

Will expand
Will hold steady
Will reduce

60%
16%
23%

71%
9%

20%

76%
14%
10%

53%
16%
31%

 
Figure 15: 2011 CEO Survey: Do you anticipate that the following activities will 
expand, hold steady or be reduced for the company’s operations inside California 
in the next two years?

 

Research and 
development Manufacturing

General and 
administrative

Overall 
workforce

Will expand
Will hold steady
Will reduce

62%
26%
12%

41%
42%
17%

45%
40%
15%

68%
19%
13%

 
Figure 16: 2011 CEO Survey: Do you anticipate that the following activities 
will expand, hold steady or be reduced for the company’s operations outside 
California in the next two years? 

Research and 
development Manufacturing

General and 
administrative

Overall  
workforce

Will expand
Will hold steady
Will reduce

25%
59%
16%

21%
69%
9%

10%
76%
14%

31%
52%
16%

Perspective 

Life	sciences	sector	construction	to	build	steam

The pace of job creation in California 
was expected to pick up in the fourth 
quarter of 2010, according to an 
indicator published in early November 
from the A. Gary Anderson Center 
for Economy Research at Chapman 
University. However, the trends in 
construction spending offer less cause 
for optimism. California construction 
spending, which shrank 30.1 percent in 
the third quarter of 2010, was the only 
component that continued to be weak.

Despite this tough backdrop, on a 
national basis job creation by U.S. life 
sciences employers continues to grow.

As the industry continues to grow, 
so do requirements for laboratory 
facilities, making new life science 
construction one of the few bright spots 
in the construction world. Alexandria 
Real Estate Equities, Inc. — the 
recognized world-wide leader of lab 
space development — has continued 
to develop life science real estate 
throughout the economic downturn, 
given resilient demand in Alexandria’s 
best-in-class adjacency locations. As 
an example, the company’s projects in 
Mission Bay, San Francisco continue 
to move forward, and recently signed 

leading life science tenants include 
Bayer, Celgene and UCSF, to name a 
few. Additionally, Alexandria continues 
to work with its general contractors to 
complete site work that will expedite 
future building deliveries once 
significant pre-leasing is completed.

As the industry recovers, Alexandria will 
strategically adapt to meet its growing 
space needs, and play a pivotal role 
supporting the in creation of future jobs 
in the life science construction sector. 
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Investment

It takes many millions, and sometimes 
billions, of dollars to build and operate 
a biomedical company. Beyond the 
capital-intensive need for specialized 
equipment and highly trained staff, 
the expense of meeting the FDA’s 
regulatory requirements is unique to 
biomedical products.

At the same time, biomedical companies 
are high-risk ventures. Only a small 
percentage of products ever recoup 
their investments. Investors, especially 
in a struggling economy, have stringent 
guidelines for backing potential 
products and their developers. Potential 
licensees or acquirers — the industry’s 
large pharmaceutical companies and 
major medical device manufacturers — 
are equally discerning.

Funding for biomedical companies in 
2010 seemed to have hit a plateau, with 
overall totals essentially equal to those 
of 2009. In contrast to 2009, however, 
there were several biopharmaceutical 
IPOs filed in 2010 as well as increased 
acquisition and licensing activity in 
both the biopharmaceutical and medical 
technology sectors. Investors will be 
watching the financial results of those 
early transactions before deciding 
whether to return to biomedical 
financing at a more significant level. 

Venture	capital

Venture capital continues to drive 
many of the country’s innovative new 
companies. All told, venture capital 
investments in the United States totaled 
$17.7 billion in 2009 (Figure 17). That 
total was decreased from $28.1 billion 
in 2008. In the first three quarters of 
2010, VC investments had reached 
$16.7 billion, leading to expectations 
that 2010 would be on par with the 
2009 levels. In all three years, half of 
the national total was put to work by 
California companies — a rate that has 
remained stable for the past decade. 

Figure 17: Percent of total U.S. 
venture capital to California firms and, 
by percentage, to biotechnology and 
medical device companies

2009 2010*

U.S.	venture	capital	
investments	($M)

$17,680 $16,689

Percentage	of	VC	in	
California

50% 50%

Percentage	of	CA	VC	in	
biotechnology

16% 14%

Percentage	of	CA	VC	in		
medical	devices

13% 12%

Therapeutic	Discovery	
Project	Credit	Supports	Small	
Employers	in	the	State;	Helps	
Foster	Innovation

During	the	debate	over	healthcare	
reform,	CHI	and	BayBio	submitted	a	
letter	signed	by	50	California-based	
firms	to	Congress	urging	support	
for	final	passage	of	the	Therapeutic	
Discovery	Project	Credit	provision	
in	the	new	healthcare	reform	law.	In	
2010,	this	nascent	program	provided	
$1	billion	in	tax	credits	and	grants	to	
small	life	science	companies	(those	
with	fewer	than	250	employees)	
that	showed	significant	potential	
to	produce	new	and	cost-saving	
therapies,	support	high	paying	jobs	
and	increase	U.S.	competitiveness.	
California	itself	received	$214	million		
representing	278	companies	and	1,248	
projects	being	funded.	Such	small	
firms	are	at	the	heart	of	California’s	
biomedical	industry.	Over	the	past	two	
years,	though,	these	firms	have	faced	
difficulty	in	attracting	venture	capital	
and	an	unprecedented	credit	crunch.	
During	these	tough	economic	times,	
these	grants	and	credits	will	aide	in	the	
development	of	the	next	life	saving	and	
life	extending	therapies	for	patients	
who	need	them	most.	CHI	and	BayBio	
will	continue	to	push	for	renewal	of	the	
credit	in	2011	and	for	years	to	come.	

Figure 18: Venture capital investment 
in California companies by year

Year Companies Deals
Investment  

($M)

1999 1,737 2,197 $21,834

2000 2,361 2,935 $41,255

2001 1,295 1,527 $15,883

2002 930 1,075 $9,085

2003 939 1,140 $8,289

2004 1,051 1,241 $9,984

2005 1,131 1,322 $10,888

2006 1,294 1,564 $12,757

2007 1,367 1,663 $14,605

2008 1,340 1,626 $13,999

2009 958 1,137 $8,858

2010* 968 971 $8,356

Source:	PricewaterhouseCoopers/National	Venture	
Capital	Association	MoneyTree	Report	based	on	data	
from	Thomson	Reuters.		*	Includes	data	through	3rd	
quarter	of	2010.

Figure 19: Top five industries in 
California by VC investment

Industry 2009 2010*

Life	sciences $2,597,945,600 $2,175,036,800

Industrial/
energy

$1,213,303,800 $1,610,018,400

Software $1,665,063,100 $1,490,932,000

Semi-	
conductors

$645,477,100 $719,859,100

IT	services $492,269,900 $561,767,900
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In California, nearly $8.9 billion was 
invested in about 960 companies 
through more than 1,100 deals in 2009 
(Figure 18). Those numbers marked a 
steep decline from VC activity in 2008, 
but were expected to hold steady in 
2010. Through the first three quarters of 
2010, California companies had raised 
$8.4 billion in venture capital.

Life sciences companies took the 
largest share of California’s VC 
investments in 2009 and through the 
first nine months of 2010 (Figure 19). 
The state’s biotechnology, medical 
devices and diagnostics sectors secured 
approximately $2.6 billion in VC 
investments in 2009 and an additional 
$2.2 billion in the first three quarters  
of 2010.

Nationally, VC investment in life 
sciences companies totaled $6.0 
billion in 2009, down from $7.8 billion 
in 2008. As in the past, California 
companies continued to secure the 
largest share of U.S. life sciences 
venture capital (Figure 20).

Figure 15 shows how California’s share 
of life sciences VC investments were 

allocated between biotechnology and 
medical device companies over the past 
three years.

An historical view of U.S. investment 
in biotechnology companies shows that 
support peaked in 2007 at $5.3 billion. 
The financial crisis of 2008 continues 
to dampen participation in life sciences 
investment. Year-end 2009 totals of 
$3.5 billion were 33 percent lower than 
at the peak. Recently released data (not 
shown) indicates only a two percent 
decline in 2010.*

Dissecting investments by stage of 
product development may shed light on 
investors’ confidence in and patience 
with the long development time lines 
of biomedical innovations. Historically 
venture capitalists have funded device, 
diagnostics and pharmaceutical 
R&D firms from startup through 
development and commercialization. At 
the end of 2009, it appeared that VCs 
had shifted their support to companies 
in late-stage development — those that 
would produce returns more quickly.

Figure 14: Venture capital investment 
in life sciences by state 

State 2008 2009 2010*

CA $3,482 $2,598 $2,175

MA $1,185 $1,049 $928

WA $231 $230 $216

NJ $456 $359 $192

PA $343 $215 $192

TX $148 $128 $185

NC $239 $223 $170

IL $100 $42 $132

MN $288 $181 $111

MD $100 $120 $104

Figure 21: California life sciences  
venture capital investment by sector

Figure 20. Venture capital investment 
in life sciences by state
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Figure 22: U.S. biotech venture capital 
over past 10 years

Year Investments ($M) Number  
of Deals

1999 $2,031	 270

2000 $3,987	 353

2001 $3,359	 339

2002 $3,212	 315

2003 $3,602	 348

2004 $4,233	 390

2005 $4,047	 398

2006 $4,611	 471

2007 $5,287	 494

2008 $4,351	 501

2009 $3,543	 406

2010* $3,149	 366

Figure 23: Venture capital by stage

Venture	capital	by	stage	for	biotechnology

Start-up/seed stage Early stage Expansion stage Later stage

Year Investment 
($ M)

Number 
of deals

Investment 
($ M)

Number 
of deals

Investment 
($ M)

Number 
of deals

Investment 
($ M)

Number 
of deals

2009 $656 94 $1,386 138 $529 61 $973 113

2010* $522 89 $1,363 156 $706 62 $558 59

Total $1,178 183 $2,749 294 $1,235 123 $1,531 172

Source:	PricewaterhouseCoopers/National	Venture	Capital	Association	MoneyTree	Report	based	on	data	from		
Thomson	Reuters.		*	Includes	data	through	3rd	quarter	of	2010.

Venture	capital	by	stage	for	medical	devices

Start-up/seed stage Early stage Expansion stage Later stage

Year Investment 
($ M)

Number 
of deals

Investment 
($ M)

Number 
of deals

Investment 
($ M)

Number 
of deals

Investment 
($ M)

Number 
of deals

2009 $424 63 $807 99 $372 58 $899 89

2010* $296 45 $398 73 $353 54 $855 81

Total $721 108 $1,205 172 $725 112 $1,753 170

*The	fourth	quarter	and	full-year	results	from	the	MoneyTree	
survey	were	released	just	as	this	report	went	to	press.	The	
numbers	indicate	that	total	VC	investments	in	life	sciences	
fell	about	2	percent,	from	$6.1	billion	in	2009	to	$6	billion	in	
2010.	Investments	in	life	sciences	in	California	fell	about	5	
percent,	from	well	over	$2.6	billion	in	2009	to	$2.5	billion	in	
2010.	Note	that	some	of	the	2009	totals	were	also	revised	
as	part	of	the	release.	Those	changes,	however,	do	not	
change	the	patterns	discussed	in	the	report.
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View from the ground
2011 CEO Survey results

Figure 24: 2011 CEO Survey: Why did 
the company delay the research or 
development project?

Figure 25: 2011 CEO Survey: How likely 
is your organization to take part in a 
merger or acquisition over the next 12 
months?

Respondents to the 2011 CEO Survey 
had a front-row seat to the financial 
crisis and ensuing recession. Although 
the recession has officially ended, its 
effects continue to dampen business 
operations. In fact, over the past year, 
69 percent of the responding companies 
reported that R&D projects had been 
delayed. Among the reasons (Figure 
24), “funding not available” was the 
most prevalent at 44 percent.

As for raising monies through mergers 
and acquisitions or divestitures, 
however, the respondents’ strategies 
were less transparent. Those 
anticipating participating in an M&A 
transaction over the next year were 
fairly evenly divided at 51 percent very 
or somewhat unlikely and 48 percent 
somewhat or very likely (Figure 25). 
On the other hand, only 9 percent of 
respondents said they were very likely 
to participate in a sale or divestiture 
over the coming year, and the 
remainder were fairly evenly divided 
among very unlikely, somewhat unlikely 
and somewhat likely (Figure 26).

Although relocating out of state was 
not a strategy cited by respondents (see 
survey data in the Employment section), 
80 percent of the survey participants 
had been courted by other countries, 
state governments or regional economic 
development associations outside of 
California in the past year. Among the 
other U.S. regions respondents said they 
would consider (Figure 27), Greater 
Boston ranked highest at 76 percent.

With the economy and biomedical 
industry funding environment showing 
some initial signs of recovery, the 2011 
CEO Survey sought entrepreneurs’ 
thoughts on sustaining growth. 
Perceived threats to growth over 
the next five years focused on the 
workforce. The threat mentioned most 
(at 16 percent) as the highest was “lack 
of innovation/R&D productivity.” 
The threat that garnered the most top 
three placements was “unprepared 
workforce” at 47 percent.

Figure 26: 2011 CEO Survey: How 
likely is your organization to take part 
in a sale or divesture over the next 12 
months?

 
 
 
 
 
 
 
Figure 27: 2011 CEO Survey: Which of 
the following do you consider to be the 
most attractive biomedical markets for 
research and development innovation 
in the U.S. outside of California? 

California is in good stead to give 
companies confidence in staying or 
locating here: As discussed in the 
Employment section of this report, 
respondents noted the state’s workforce 
and culture of innovation as key benefits 
of doing business in California. The 
mention of those attributes as both 
the most beneficial for being here 
and the most critical to the industry’s 
future existence reinforces how crucial 
ongoing workforce development 
programs are.

Other high ranking threats point to the 
complexity and difficulty of thriving in 
the life sciences sectors. They include 
lack of data or ability to demonstrate 
effectiveness and product liability, 
with 36 percent and 35 percent of 
respondents, respectively, ranking them 
in the top three slots. Pricing pressure 
and government intervention came in at 
28 percent followed by access to capital 
at 25 percent.

Workforce development also surfaced 
as the single most important issue 
that the state could address to retain 
life sciences research, invention 
and investment (Figure 28). Among 
issues deemed either somewhat or 
extremely important, duplication of 
regulations was selected by 80 percent 
of the respondents and workforce 
development by 67 percent.

Drilling down into the specific 
categories, the survey found that all 
types of environmental regulations 
were important to respondents (Figure 
29). Manufacturing restrictions scored 
highest, with 48 percent finding them 
extremely important and 87 percent 
calling them somewhat or extremely 
important.

Not surprisingly, biomedical companies 
are in favor of tax incentives of all types 
(Figure 30). Yet among the respondents 
to the 2011 CEO Survey, 67 percent 
said the R&D tax credit was extremely 
important with only 9 percent saying it 
was not important at all. 

Figure [G]: 2011 CEO Survey: Why did 
the company delay the research or 
development project?

11%

44%

2%

18%

17%
Change in corporate
priorities or strategy

Lay-offs

Closed facility

Regulation

Funding not available

Figure [H]: 2011 CEO Survey: How likely is
your organization to take part in a merger
or acquisition over the next 12 months?

20%
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Very unlikely

Figure [J]: 2011 CEO Survey: Which of the 
following do you consider to be the most 
attractive biomedical markets for research
and development innovation in the US
outside of California?
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Figure [I]: 2011 CEO Survey: How likely is your 
organization to take part in a sale or divestiture 
over the next 12 months?

28%

30%

33%

9%Very likely

Somewhat likely

Somewhat unlikely

Very unlikely



	 California	Biomedical	Industry	2011	Report			|		17

Survey participants also ranked 
federal policy issues that impact their 
operations in California (Figure 32). All 
were ranked at higher than 90 percent 
as somewhat or extremely important.

Of the key federal policy issues, the 
survey included more detailed questions 
about two especially timely topics: the 
FDA (see Figure 42 on page 49) and 
healthcare reform (Figure 31). Most 
respondents said that they believed the 
FDA regulatory approval process had 
slowed the growth of their organization 
— 84 percent agreed or strongly agreed. 
Asked a different way, 79 percent felt 
there are better regulatory approval 
processes than the FDA’s.

The respondents also feared that 
other states and other countries are 
gaining on California and will have 
built an equally as attractive biomedical 
ecosystem within the next five years.

As for healthcare reform, the future 
of which remains unclear in the 112th 
Congress, respondents predicted 
increases in market size and revenues 
but decreases in profit margins, 
workforce size and pace of innovation 
as a result. Among the strongest 
predictions are decreases (slight or big) 
in profit margins (77 percent of the 
respondents) and in pace of innovation 
(54 percent). In contrast, only 49 
percent expect similar increases in 
market size.

Figure 28: 2011 CEO Survey: Rate the influence each of these state policy 
issues has on the industry’s ability to keep biomedical research, innovation and 
investment in California.

Duplicative 
regulation 
(state FDA, 

CalEPA, etc)
Workforce 

preparedness
Corporate 
taxation

Tax 
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Access to  
capital

Not at all 
Somewhat important 
Extremely important

19%
45%
35%

32%
15%
52%

53%
13%
34%

61%
11%
27%

71%
9%

18%

 
Figure 29: 2011 CEO Survey: Rate the influence each of the state environmental 
regulations has on the industry’s ability to keep biomedical research, innovation 
and investment in California.
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Figure 30: 2011 CEO Survey: Rate the influence of each of the state tax incentives 
for innovation has on the industry’s ability to keep biomedical research, 
innovation and investment in California.
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Figure 32: 2011 CEO Survey: Rate the influence each of these federal policy issues has on the industry’s ability to advance 
biomedical research, innovation and investment in California.
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Figure 31: 2011 CEO Survey: Indicate the impact you expect U.S. healthcare 
reform will have on the biomedical industry as a whole over the next five years.
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Special Section
Other states nurturing biomedical industry 
clusters of their own
In	May	2010,	Battelle,	an	independent,	
non-profit	research	operation,	and	the	
Biotechnology	Industry	Organization	
(BIO)	published	a	report	comparing	
state	policies	and	programs	to	promote	
the	biosciences	in	their	states.	Used	
with	permission,	the	following	findings	
highlight	“best	practices”	that	California	
should	consider	in	its	efforts	to	retain	
and	support	its	biomedical	industry.	At	
the	least,	these	findings	illustrate	the	
effort	other	states	are	exerting	to	attract	
innovative	life	sciences	companies	away	
from	California.

State R&D tax credits 
Thirty-eight	states	reported	offering	R&D	
tax	credits,	an	increasing	number	of	
which	expand	the	credit	if	the	research	
is	conducted	by	an	in-state	university.	In	
Nebraska,	for	example,	the	state	offers	
a	refundable	R&D	tax	credit	that	is	equal	
to	15	percent	of	the	federal	R&D	credit.	
Legislation	passed	in	2009	increases	
the	credit	to	35	percent	if	the	research	is	
performed	by	a	Nebraska	university.	R&D	
tax	credits	are	refundable	in	seven	states	
and	transferable	in	four	others	(Figure	33).

State tax credits to encourage early 
stage investment 
States	also	use	tax	policies	to	encourage	
private	investment	in	early	stage	
companies	and/or	in	funds	that	make	
early	stage	investments.	Twenty	states	
offer	tax	credits	to	angel	investors	who	
invest	in	technology	companies,	six	of	
which	are	targeted	specifically	to	angel	
investors	who	invest	in	bioscience	
companies.	Twelve	states	reported	
providing	tax	credits	to	individuals	who	
invest	in	early	stage	venture	funds.	New	
Mexico,	North	Carolina	and	Wisconsin	
offer	tax	credits	to	those	who	invest	in	
bioscience	early	stage	venture	funds.	
Figure	34	summarizes	state	capital	tax	
credits	to	angel	and	bioscience	angel	
investors	and	investors	in	early	stage	and	
bioscience	early	stage	venture	funds.

Figure 33: State R&D tax credits 
 

State

R&D 
Tax 

Credit Transferable Refundable Comments

AR • •
AZ •
CA •
CT • •
DE •
GA •
HI • •
ID •
IL •
IN •

IA • •
The	refundable	tax	credit	is	equal	to	6.5%	of	qualified	
expenditures,	and	it	may	be	doubled	for	bioscience	firms.

KS •
KY •
LA • •
ME •
MD •
MA •
MI •
MN •
MS • R&D	jobs	credits
MT •
NE • •
NH •
NJ • •
NM •
NC •
ND •
NY • •
OH •
OK • •
OR •
PA • •
RI • The	R&D	tax	credit	has	a	carry	forward	of	14	years.
SC •
UT •

WA •

Washington	has	no	state	income	tax.	Instead,	a	Business	
&	Operating	(B&O)	tax	is	levied	against	businesses.	The	
R&D	tax	credit	can	be	taken	against	the	levied		
B&O	tax.

WV • • Investment	credit
WI • Effective	1/1/2011

State tax credits to increase the availability of venture capital 
States	also	use	tax	credits	to	increase	the	availability	of	venture	capital.	They	can	
create	funds	that	invest	directly	in	companies	or	invest	in	privately	managed	funds	that	
agree	to	invest	in	in-state	companies.	They	also	can	create	a	fund	that,	in	turn,	invests	
in	private	venture	capital	funds,	which	is	referred	to	as	a	“fund	of	funds”	if	it	involves	
more	than	one	fund.	As	of	2010,	13	states	reported	investing	in	a	fund	of	funds,	10	
states	reported	investing	state	dollars	in	private	venture	capital	firms,	and	14	states	
reported	making	direct	investments	in	bioscience	companies	(Figure	35).
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Figure 34: State seed capital tax credits
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AZ • •
CO •
HI •
IN •
IA • •
KS • •
KY • •
LA •
ME • •
MD • •
MI •
MT • •
NM • • •
NY •
NC • • • •
ND • •
OH • •
OK • •
OR •
RI •
VA •
WV •
WI • • • •

Figure 35: State investments to  
increase the availability of locally  
managed, later stage venture capital 
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DE • • •

HI

Appropriated	funds	
for	contract	with	
private	non	profit	to	
provide	funding	for	
companies

IL • • •

IA •

KS •

KY • • •

MA •

Through	
Massachusetts	
Technology	
Development	
Corporation

MI •

MT •

NJ • • •

NM • • •

NC • •

OH • • •

OK • •

OR •

PA • •

RI •

SD •

Provides	financing	
for	feasibility	studies	
in	the	form	of	a		
forgivable	loan

TN •

VA •

WI • • •

Figure 36: State sales tax exemptions for 
equipment and/or bioscience firms 
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CO • • •

CT • •
DE • •
FL • •
GA • •
HI • •
IL • •
IN • •
IA • •
KS • •
KY • •
LA • •
ME • •
MD • • •
MA • •
MI • •
MN • •
MS • •
MO • • •
NE • •
NV • •
NJ • • •
NM • • •
NY • •
NC • • •
ND • •
OH • •
PA • •
RI • • •
SC • •
SD • •
VA • •
WA • •
WI* • •

State tax credits to support the growth of bioscience companies 
Thirty-four	states	reported	exempting	sales	tax	for	equipment	used	in	R&D,	including	equipment	purchased	for	biomanufacturing,	
and	33	states	reported	exempting	equipment	purchased	for	biomanufacturing	from	sales	tax.	Seven	states	—	Colorado,	Missouri,	
New	Jersey,	New	Mexico,	North	Carolina,	Rhode	Island,	and	Wisconsin	—	have	sales	tax	exemptions	specifically	targeted	to	
bioscience	firms	(Figure	36).



	20		|	California	Biomedical	Industry	2011	Report

Larta	Institute	is	a	leading	“innovation	
hub”	and	commercialization	services	
firm	based	in	Los	Angeles	and	working	
globally	to	improve	the	transition	
of	scientific	and	technological	
breakthroughs	from	the	laboratory	
to	the	marketplace.	The	institute	
offers	a	range	of	services	for	states,	
government	agencies,	and	regional	
partners	in	innovation	policy	and	
consultation,	technology	and	
commercial	assessments,	and	hands-
on	commercialization	programs	with	
entrepreneurs	under	sponsored	client	
programs.

The	NIH	Commercialization	Assistance	
Program	(NIH-CAP)	is	designed	
and	managed	by	Larta	Institute	in	
partnership	and	under	contract	with	
NIH.	NIH-CAP	is	a	10	month	mentoring	
and	partnering-oriented	effort	geared	to	
accelerate	the	commercial	and	market	
readiness	of	award-winning	life	science	
companies	supported	by	the	various	
NIH	institutes	across	variety	of	health	
care	areas.	More	on	Larta	Institute:	
www.larta.org

Advanced	Brain	Monitoring,	Inc.
Carlsbad 
Website: http://www.b-alert.com 

Public health issue:

Obstructive Sleep Apnea (OSA) is one 
of the world’s most prevalent, under 
diagnosed disorders, responsible for 
more mortality and morbidity than any 
other sleep disorder and recognized 
as a major public health concern. OSA 
is characterized by recurrent failures 
to breathe during sleep resulting from 
obstruction of the upper airway. OSA 
can cause daytime drowsiness and 
memory impairment, and has been 
associated with hypertension, increased 
risk of cardiovascular disease, diabetes 
and stroke. Untreated OSA patients are 
three to seven times more likely to be 
involved in industrial and motor vehicle 
accidents due to slower reaction times 
and impaired vigilance. Despite this 
growing evidence that OSA threatens 
public health, safety and productivity, 
current estimates reveal that 93 percent 
of women and 82 percent of men 
with moderate to severe OSA remain 
undiagnosed. 

Technology developed: 

The patented Apnea Risk Evaluation 
System (ARES) is an easy-to-apply, 
in-home system for diagnosing OSA. 
The ARES combines a miniaturized, 
battery-powered device to measure 
blood oxygen levels, pulse rate, 
snoring sounds, nasal pressure and 
head position/movement with a 
questionnaire to assess known risk 
factors. 

The success story: 

ABM now holds six patents on these 
technologies and the ARES was cleared 
by the FDA. Watermark Medical (WM) 
is now the exclusive distributor of ARES 
in the United States. Rotech Heathcare’s 
Sleep Central has a national distributor 
network of sales reps selling the WM 
Home Sleep Testing turnkey home 
solution for conducting sleep studies.

NIH-CAP’s benefit to the company: 

With funding from the SBIR program, 
Advanced Brain Monitoring, Inc. 
is addressing sleep apnea, memory 
dysfunction, and alertness monitoring 
with instrument systems that combine 
laboratory level accuracy with the 
portability, ease of use and low cost 
of consumer electronics. SBIR funds 
have allowed ABM to complete 
comprehensive multi-site clinical 
trials to establish the validity of the 
technologies. These studies would be 
difficult to fund with private sector 
financing. 

SAM	Technology,	Inc.	
San Francisco 
Website: http://www.eeg.com 

Public health issue: 

SAM Technology developed IMAGE 
VUE to visualize and localize the origin 
and spread of epileptic seizures in the 
human brain in planning neurosurgical 
treatment of complex partial seizure 
disorders that are refractory to 
treatment with antiepileptic drugs. 

Technology developed: 

IMAGE VUE is a software system, 
running under Windows XP, for co-
registering electroencephalography 
(EEGs) with magnetic resonance 
imaging (MRIs), performing patented 
DEBLURRING spatial enhancement 
and several types of source localization 
analysis, and interactive 3-D graphics 
visualization. The patented XCALIPER 
hardware and associated software 
facilitates rapid measurement of EEG 
electrode positions needed for co-
registration with MRIs. 

The success story: 

IMAGE VUE is marketed to 
neurologists by Nicolet Biomedical, 
Inc., a subsidiary of VIASYS Healthcare, 
and the world’s largest supplier to the 
clinical neurology market. A number 

Larta	Institute:	Accelerating	innovation	from	lab	to	market
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of competing products worldwide were 
modeled on IMAGE VUE platform 
technology. 

NIH-CAP’s benefit to the company:

The SBIR program enabled 
development of a first-of-its-kind, 
turnkey software package for an 
important medical neurological niche 
market for which the economics did 
not justify private sector investment. 
In the course of developing IMAGE 
VUE, SAM Technology gained 
experience in making an easy-to-use 
specialized system, in developing 
software in accordance with FDA Good 
Manufacturing Practices, in registering 
a medical device with the FDA, and in 
negotiating an equitable distributor 
agreement with a company 100 times 
larger than itself. 

KeraMed	Inc.	
Sunnyvale 
Website: htttp://www.keramed.com 

Public health issue: 

There is only enough donor cornea 
tissue to treat 1 percent of the 10 million 
bilaterally cornea blind patients each 
year. Also, there was not a treatment 
procedure for cornea blindness in the 
third world simple enough for non-
corneal specialist eye surgeons to 
perform implantation. 

Technology developed: 

KeraMed developed a new type of 
artificial cornea, called the KeraKlear, 
which can be used to treat cornea 
blindness without the need for donor 
corneal tissue. This artificial cornea 
can be implanted using an automated 
robotic device developed by the 
company or with a femtosecond laser.

The first two patients who received 
the implants had remarkably quick 
recoveries as compared to standard 
transplantation, which typically 

requires about 12 months before good 
vision is obtained. The first patient was 
a 93 year old woman who had been 
blind for 30 years from an alkali injury 
and glaucoma. Before her surgery 
she could only see light, but after the 
surgery she was able to read the large 
letters on the eye chart and see the 
faces of her family. The second patient 
was even more remarkable. His vision 
improved from only being able to see 
hand motions before surgery to being 
able to read large print (20/80 vision) 
in one day. 

The success story:

The KeraKlear has received European 
CE Mark approval. KeraMed is 
currently organizing a U.S. FDA 510k 
clinical study to enable use of the 
product in the U.S. 

NIH-CAP’s benefit to the company:

The SBIR program gave KeraMed the 
seed funding to begin their artificial 
cornea project. Without SBIR funding 
they would not have been able to 
develop the prototypes that proved the 
feasibility of the technology. 

Wave	80	BioSciences	
San Francisco 
Website:  
http://www.wave80.com/index.php

Public health issue:

There did not exist a high-performance, 
compact-form-factor system for 
measurement of high-clinical-value 
biomarkers in peripheral blood. 
A molecular diagnostics system 
was needed to operate across the 
full spectrum of environments of 
clinical laboratory testing, ranging 
from sophisticated high-throughput 
laboratories to small clinics in remote 
areas to be applied to infectious disease, 
cancer, autoimmune disease, and other 
human health conditions.

Technology developed:

Wave 80 develops molecular 
diagnostic assays and handheld and 
benchtop devices for infectious disease 
monitoring. In 2007, Wave 80 initiated 
a development program combining 
novel nucleic acid assay methods with 
fluid transport technology adapted from 
integrated circuit thermal management 
to address emerging needs for viral load 
monitoring to accompany expanding 
access to antiretroviral therapy among 
the estimated 30 million people living 
with HIV in low- and middle-income 
countries. Wave 80 has developed a 
handheld diagnostic device for malaria. 
It now is working on a more accurate 
tool to tell physicians if a baby born to 
an HIV-infected mother is also infected 
with the virus. 

The success story:

In 2009, Wave 80 was awarded a 
$7.5 million contract by the National 
Institute of Allergy and Infectious 
Diseases, part of the National Institutes 
of Health, for rapid HIV/AIDS nucleic 
acid testing systems for use in low 
resource settings. The duration of the 
2009 NIH contract is five years. The 
first versions of the EOSCAPE-HIV 
system are scheduled to enter beta 
testing in clinics in Kenya and South 
Africa in 2011. 

NIH-CAP’s benefit to the company:

Wave 80 received funding for molecular 
diagnostics research and development 
under the Small Business Innovative 
Research program from both NIH, the 
National Science Foundation, and the 
U.S. Department of Defense. Wave 80 
now has a multimillion dollar contract 
with NIH.
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Fluential
Sunnyvale 
Website: www.fluentialinc.com

Public health issue:

Due to the rapid increase of limited 
English proficient residents in the 
U.S., it is becoming more difficult 
for healthcare professionals to 
communicate with many of their 
patients and provide the highest 
quality of care. Unfortunately, the 
language barrier goes both ways: there 
are difficulties in assessing a patient’s 
condition or progress, and patients find 
it equally challenging to understand 
what they need to do to aid in the 
healing process. Slower progress means 
spending more time in the hospital or at 
home, and more time until the patient 
is able to get back to work and resume 
other normal activities.

Professionally trained medical 
interpreters are often required by law, 
but at $20 to $30 per hour (on site)  
and $130 to $150 per hour (over 
the phone), their services can be 
cost-prohibitive and most insurance 
companies will not cover them. Even 
if they did, interpreters are often not 
available when and where they are 
needed the most.

Technology developed:

Fluential provides fast, fluent 
automated speech translation for 
healthcare providers. The company 
has created one of the most advanced 
platforms for speech translation 
technology in the world. Its products 
enable people who speak different 
languages to communicate face-to-face 
in real time. S-MINDS, an advanced 
speech-to-speech translation system, 
enables healthcare providers to remain 
in control of communication with non-
English-speaking patients. 

The success story:

Fluential’s S-MINDS is the first 
interactive speech translation system 
ever used in a U.S hospital. 

Fluential continues to expand the scope 
of its applications, providing innovative 
solutions and cutting-edge technology 
primarily to the military and healthcare 
professionals. Fluential is currently 
optimizing systems to enable U.S. 
service members to train Iraqi soldiers 
and policemen, nurses to improve safety 

and the quality of care for their non-
English speaking patients, and physical 
therapists to speed the recovery of their 
limited English-proficient patients. 
Fluential’s clients are: U.S. Special 
Operations Command (USSOCOM), 
Defense Advanced Research Projects 
Agency (DARPA), Defense Language 
Institute (DLI), and El Camino 
Hospital in Mountain View, Calif. The 
company partners with Nuance and SRI 
International.

NIH-CAP’s benefit to the company:

NIH has funded Fluential to evaluate 
the potential for its speech translation 
technology to improve the quality of 
care and patient safety for limited 
English proficient hospital patients. 
This research was conducted in 
collaboration with one of the largest 
integrated health organizations in the 
United States with their Spanish- and 
Cantonese-speaking patients. 
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The Sacramento Area Regional 
Technology Alliance (SARTA)	
www.sarta.org	is	a	non-profit	501(c)
(3)	corporation	founded	in	2001	with	
a	mission	to	foster	entrepreneurial	
growth	and	attract	investment	capital	
to	the	technology	business	sector	in	
the	greater	Sacramento	region,	through	
public	and	private	partnerships.	They	
do	this	with	tools	including	education,	
mentorship,	introductions,	advice,	
and	access	to	capital.	Their	focus	is	
the	nine-county	Sacramento	region,	
including	Butte,	El	Dorado,	Nevada,	
Placer,	Sacramento,	Solano,	Sutter,	
Yolo	and	Yuba	counties.	

Its	vision	is	to	develop	the	Sacramento	
region	into	a	nationally-recognized	
center	of	technology	and	technological	
innovation,	as	evidenced	by	a	
significant	number	of	technology	
companies	growing,	developing	and	
prospering	in	the	region.

In	February	2010,	SARTA	was	named	
one	of	the	six	initial	iHubs	by	the	state	
of	California,	with	MedStart	as	one	of	
the	focal	areas.	

SARTA’s MedStart program	is	
focused	on	accelerating	the	growth	of	
the	Sacramento	region’s	70+	medical	
device	and	medical	technology	
companies,	while	at	the	same	time	
making	healthcare	safer,	more	effective,	
and	less	costly	through	technology.	
MedStart	is	engaging	med-tech	
executives	to	develop	a	coalition	and	a	
strategy	for	growing	this	sector	through	
collaborative	partnerships.	MedStart’s	
programs	include	a	monthly	CEO	
Forum,	a	Telemedicine	Task	Force,	a	
Stem	Cell	Device	Task	Force,	an	annual	
MedStart	Connect	mixer,	and	the	
annual	Med	Tech	Showcase.

Medical technology employers in the Greater Sacramento Region

Sacramento	area	shows	growth	and	promise	for	biomedical	innovation
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Product development

California’s biopharmaceutical 
pipeline leads the world

 
Michael Kleinrock 

 
Michael Kleinrock is director, Thought 
Leadership at IMS, responsible for 
leading a team of analysts covering 
U.S. and global issues and trends in 
the pharmaceutical market. He joined 
IMS in 1999 and served in a variety of 
roles supporting key pharmaceutical 
clients as well as developing products 
and services. Since joining IMS’ 
thought leadership team in 2006, he 
has taken on increasing responsibility 
for U.S. market analytics, oncology, 
R&D pipeline analysis and market 
forecasts. Named to his current role 
in November 2009, he was previously 
senior manager, Thought Leadership. 
Kleinrock received a master’s degree 
in journalism from the University 
of London, Goldsmiths College in 
1996. He also earned a bachelor’s 
degree in history and politics from 
the University of Essex, Colchester, 
England, in 1994.

Figure 37: California companies  
are researching and developing  
876 pipeline products

The global biopharmaceutical 
industry had another strong year in 
2009, despite the economic crisis. 
Global demand for biotechnology and 
pharmaceutical products reached $752 
billion in 2009, reflecting growth of 
6.7 percent over the prior year. Of this 
total, biologic products contributed 
about $127 billion, with faster growth 
than the overall market with 8.6 percent 
over the prior year. California is a key 
driver of this success with seven of the 
top 10 global biologic products from 
California companies. Biologics can 
include products such as vaccines, blood 
and blood components, gene therapy, 
tissues, monoclonal antibodies and 
recombinant therapeutic proteins. 

Despite massive disruptions in other 
industries, the biopharmaceutical 
industry was largely resilient, reflecting 
strong demand for its products and 
reflecting the impact of economic 
instability in only limited ways. This 
resilience is fundamentally linked to 
the value of innovation in healthcare, 
which for a generation has delivered 
significant advances in a wide range of 
diseases. California is at the forefront 
of this successful and dynamic industry 
with the largest clustering of companies 
and clinical development products 
of any state in the U.S. and larger 
than any other single country in the 
world. In fact, at the end of August 
2010 there were some 876 products 
in the California biopharmaceutical 
pipeline, including those in pre-clinical 
and clinical development through 
registration. The pipeline includes 
products that California companies 
originated, or remain actively involved 
in. The California biopharmaceutical 
pipeline represents about 12 percent of 
the total worldwide biopharmaceutical 
pipeline of 6,889 products as tracked by 
IMS Health R&D focus and reflecting 
biopharmaceutical products in active 
development anywhere in the world.

Since January 1, 2009, several new 
products with connections to California 
were approved and launched in the U.S.: 

17 4

California companies are researching and developing 876 products

Preclinical

Phase I

Phase II

Phase III

Pre-registration

Registered

Source: IMS Health, R&D Focus , Sep 2010

433

175

203

44

 • Denosumab is approved under the 
name Prolia for use by older women 
with osteoporosis and as Xgeva for 
delaying bone fractures in cancer 
patients. It will remain Amgen’s 
largest program for now, while the 
company begins late-stage testing on 
three experimental cancer drugs.

 • Kristexxa (pegloticase) approved 
in September 2010 from Savient 
was developed for the treatment of 
chronic gout in adults refractory to 
conventional therapy, and granted 
orphan drug status by the FDA 
back in 2001. Pegloticase was 
developed by Duke University and 
PEGylated versions of this protein 
were produced in collaboration with 
the Menlo Park California company, 
Mountain View Pharmaceuticals, to 
increase safety and prolong the half-
life of the protein. Gout is a kind of 
arthritis in which unmetabolized uric 
acid forms crystals that migrate to 
joints, causing painful inflammation. 
Kristexxa is a PEGylated form 
of recombinant porcine uricase, 
Uricase is an enzyme that is 
not produced in humans, but is 
produced by other mammals for 
the breakdown of uric acid. Savient 
expects Kristexxa to be commercially 
available by end of 2010.
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Figure 38: California has largest concentration of companies and products  
in the biopharmaceutical pipeline

California: 256, 876
Massachusetts: 122, 474
New York: 47, 399
Mid-Atlantic (NJ, PA, DE): 113, 546
North Carolina: 32, 87

UK: 123, 697
Switzerland: 47, 384
Germany: 76, 330
France: 67, 311
Italy: 31,132
Spain: 20, 59

Japan: 93, 491

Key: Companies, Products

California’s	pipeline	is	concentrated	
in	six	major	areas	each	of	which	
represent	significant	unmet	needs	for	
patients.

Figure 39: California’s product 
pipeline is concentrated in several 
disease areas

Disease focus
Number in  

CA pipeline

Oncologics 237

Immune	system	and	inflammation 109

Central	nervous	system 107

Anti-infectives	and	anti-virals 96

Cardiovascular	and		
blood	diseases

56

Diabetes	and	metabolics 47
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 • Ella (ulipirstal acetate) approved 
in August 2010 from French HRA 
Pharma and Corona, California’s 
Watson. Ella was developed for 
the the prevention of pregnancy 
for up to 120 hours (five days) 
post-unprotected intercourse or 
contraceptive failure. Waston holds 
the U.S. commercialization rights 
to Ulipristal acetate, a selective 
progesterone receptor modulator, 
and plans to launch the agent 
under the trade name ELLA in 
fourth quarter 2010. The agent is 
marketed in the EU as an emergency 
contraceptive under the trade name 
ellaOne.

 • Fanapt (iloperidone) marketed 
in January 2010 by Novartis had 
a California connection for about 
a year back in 1997 when San 
Francisco company Titan bought the 
rights from Sanofi-Aventis after they 
had discontinued research. Later 
that year, Novartis acquired the 
rights from Titan, then licensed them 
to Vanda of Maryland in 2004 which 
took the compound to approval, and 
then Novartis reacquired the U.S. 
and Canada rights to the drug. A 
meandering journey to be sure, but 
not unusual. Fanapt (iloperidone) 
is an atypical antipsychotic with 
mixed dopamine-D2/5HT2 receptor 
antagonist properties indicated in 
schizophrenia. The product also has 
potential use in bipolar disorder. 

 • Vibativ (telavancin) marketed 
in November 2009 by Astellas 
was developed by San Francisco’s 
Theravance. VIBATIV(telavancin) is 
a glycopeptide injectable antibiotic 
for the treatment of Gram positive 
bacterial infections and is a potential 
new treatment for methicillin-
resistant Staphylococcus aureus 
(MRSA). Originally developed 
by Theravance, its FDA approval 
indicates it for complicated skin 
and soft tissue infections (cSSTI) 
in adults. It has also been filed for 

approval in the U.S. in the indication 
of hospital-acquired pneumonia or 
nosocomial pneumonia.

 • Bepreve (bepotastine) 
marketed in October 2009 by ISTA 
Pharmaceuticals of Irvine, is an 
ophthalmic formulation of a second-
generation histamine H1 receptor 
antagonist that was first developed 
and launched by Tanabe in Japan 
in 2000 for allergic rhinitis. The 
new indication for the formulation 
ISTA developed is for the treatment 
of ocular itching associated with 
allergic conjunctivitis in patients 
aged two years and older.

 • Savella (milnacipran) marketed 
in April 2009 from Cypress 
Bioscience of San Diego and co-
marketed with Forest Labs is an 
antidepressant (dual 5-HT and 
norepinephrine reuptake inhibitor), 
approved for the management of 
fibromyalgia.

 • California companies and research 
institutions are also waiting for 
approval for drugs to treat diseases 
with narrower patient populations:

 • Lucinactant from The Scripps 
Research Institute for respiratory 
distress syndrome

 • Pharmacyclics’ motexafin 
gadolinium to treat metastasis in 
non-Hodgkin’s lymphoma and other 
types of cancer.

InterMune Inc.’s drug to treat idiopathic 
pulmonary fibrosis, a fatal lung-
scarring disease, received a positive 
recommendation from the European 
Medicines Agency’s Committee for 
Medicinal Products for Human Use. 
The European Commission could act 
on the recommendation in early 2011 
which could enable the drug, called 
pirfenidone and branded as Esbriet, 
to be sold in the 27 countries of the 
European Union.

No drug in the United States or Europe 
is currently approved to treat the 
disease, which has no known cause 
and slowly scars the lungs and makes 
it increasingly difficult for patients to 
breathe. IPF patients typically have two 
to five years to live after diagnosis.

California’s early start in nurturing 
and developing the biotech industry 
is bearing fruit. California has leading 
companies of all types from large 
multinational biotechs like Amgen 
and Genentech to technology and 
device companies, as well as one of the 
largest and best respected collections 
of academic institutions in the world. 
With the world’s largest, most diverse 
and most successful biopharmaceutical 
ecosystem, California benefits 
immeasurably from the contributions of 
the scientists and researchers tackling 
our toughest diseases.
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 • Medivation’s MDV 3100 is 
an orally active small molecule 
androgen receptor antagonist, which 
blocks testosterone binding to the 
androgen receptor, so impeding 
nuclear translocation and DNA 
binding. In September 2009, a phase 
III trial was initiated in prostate 
cancer patients in the USA, Canada, 
Europe, South America, Australia 
and South Africa.

 • Amgen’s motesanib is a highly 
selective, oral agent that is being 
evaluated for its ability to inhibit 
angiogenesis and lymphangiogenesis 
by targeting vascular endothelial 
growth factor receptors 1, 2 and 
3 (VEGFR1-3). It is also under 
investigation for its potential direct 
anti-tumor activity by targeting 
platelet-derived growth factor 
receptor (PDGFR) and stem cell 
factor receptor (c-kit) signaling, 
which may also confer direct anti-
tumor activity.

Oncology

Cancers in California, 2010 
Male

Prostate 20,120	 30% 3,035	 11% 222,400	 41%

Lung 7,825	 12% 6,985	 25% 7,200	 3%

Colon	&	Rectum 7,200	 11% 2,585	 9% 55,500	 10%

Leukemia	&	Lymphoma 5,675	 8% 2,535	 9% 46,000	 8%

Urinary	Bladder 4,420	 7% 935	 3% 38,800	 7%

All Cancers Combined 67,270 100% 27,855 100% 543,500 100%

Female 

Breast 22,385	 34% 4,195	 16% 283,700	 42%

Lung 6,855	 10% 6,150	 23% 20,300	 3%

Colon	&	Rectum 6,960	 10% 2,490	 9% 57,500	 8%

Uterus	&	Cervix 5,585	 8% 1,220	 5% 94,000	 14%

Leukemia	&	Lymphoma 4,435	 7% 2,035	 8% 40,600	 6%

Source:	California	Cancer	Registry,	California	Department	of	Public	Health.	Excludes	non-melanoma	skin	cancers	
and	in	situ	cancers,	except	bladder.	Deaths	include	persons	who	may	have	been	diagnosed	in	previous	years.	These	
projections	are	offered	as	a	rough	guide	and	should	not	be	regarded	as	definitive.	Existing	cases	estimated	in	this	report	
reflect	a	new	method	of	estimating	those	counts.	The	old	method	used	prevalence	rates	from	1994.	Because	of	the	
improvements	in	diagnostic	techniques	and	cancer	treatment	since	1994,	we	believe	the	new	method	more	accurately	
estimates	the	true	number	of	existing

Pharmaceutical 
advancements
In oncology, California companies 
are developing various treatments for 
prostate and breast cancer, NSCLC and 
melanoma, all currently in Phase III:

 • Isis’s custirsen is an antisense 
therapy designed to inhibit the 
production of clusterin, a cell 
survival protein that is up-regulated 
in response to standard cancer 
therapies. The agent has potential 
use for various cancers and has 
completed phase II trials in prostate, 
lung and breast cancers. FDA 
awarded the product Fast Track 
designation, in combination with 
first-line docetaxel, for progressive 
metastatic prostate cancer in 
October 2009.

 • Genentech’s Omnitarg 
(pertuzumab) is a humanized 
monoclonal antibody that targets the 
HER-2 signaling pathway and is a 
potential treatment for solid tumors. 
It started phase III trials in 2008 for 
the treatment of metastatic breast 
cancer with a projected filing date 
in 2011. Evaluations are ongoing 
for neoadjuvant breast cancer 
in combination with Herceptin 
(trastuzumab) and docetaxel.

 • NovaRx’s Lucanix 
(belagenpumatucel-L) is an 
anticancer vaccine comprising 
four allogeneic nonsmall cell lung 
cancer (NSCLC) cell lines genetically 
modified to express transforming 
growth factor-beta (TGF-beta) 
antisense DNA. A phase III trial in 
advanced stage NSCLC is ongoing.

 • Roche and Plexxikon are 
developing RG 7204 (PLX 
4032), an oral B-RAF kinase 
inhibitor targeting the BRAF 
V600E gene. The product holds 
potential as a personalized therapy 
in conjunction with bio-response 
markers and a companion diagnostic 
test that identify patients with BRAF 
mutations.

 • Onyx Pharmaceuticals said 
its experimental drug for treating 
multiple myeloma, a type of 
blood cancer, helped extend the 
lives of those whose cancer was 
progressing in a mid-stage trial.
The Emeryville, Calif.-based biotech 
said it plans to file for U.S. Food and 
Drug Administration approval of 
carfilzomib as early as next year.
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Minimally invasive 
robotically-assisted surgery;  
Invalidating the hi-tech = 
high cost assumption
For Californians with throat cancer, 
the traditional treatment is a 
mandibulotomy — surgery in which 
the patient’s jaw is cut in half through 
the cleft of the chin. Until recently, 
mandibulotomy was essentially the 
only option — an option that led some 
to choose less effective but less invasive 
therapies.

Fortunately, in 2009, ear, nose 
and throat (ENT) operations were 
transformed — for patients and for the 
healthcare system. In December of that 
year, FDA cleared a new approach — 
the application of minimally invasive 
robotically-assisted surgery (MIRS) for 
ENT. Over the course of 2010, use of 
the da Vinci Surgical System, made by 
Intuitive Surgical Inc., for ENT has been 
adopted — enthusiastically — because 
surgeons using it can operate through 
the patient’s mouth, forgoing a massive, 
visible and complicated surgical cut. 

Compare mandibulotomy and MIRS’ 
clinical results. The operative time is 
reduced from 10 hours to two. A Mayo 
Clinic study found that the average 
hospital stay was 2.3 days with MIRS 
versus seven-to-10 days for traditional 
surgery. More remarkably, feeding 
tubes are no longer removed after two 
to three months, on average, but in 
just seven to 10 days. The Mayo study’s 
author, Eric Moore, M.D., wrote, “The 
results of this research were even more 
positive than we expected.”

The quality-of-life benefits for the 
patient are evident. Still to be calculated 
is the cost savings for both the hospital 
and the healthcare system. However it 

is believed savings will be substantial, 
given MIRS’ track record in other areas.

Such clinical, quality-of-life and 
economic benefits are being produced 
by enhancing the surgeon’s natural 
abilities: the technology is designed 
to help the surgeon to see better, and 
operate with more precision, while 
inflicting less trauma. ISI’s da Vinci 
Surgical System has helped bring about 
this revolution. While minimally-
invasive surgery has been around for 
decades, these technological advances 
have made it possible for physicians to 
take it to the next level.

Kidney cancer is another area where the 
da Vinci System is changing treatment 
patterns. Long-term studies show that 
retention of a part of a second kidney 
is better for the patient; risk of dialysis 
is reduced. The dexterity the da Vinci 
System offers, specifically in suturing, 
makes a minimally-invasive partial 
nephrectomy more practical, thus 
raising the potential for real, long-term 
cost savings.

In addition to the ENT and kidney 
surgeries described above, MIRS is 
used in cardiac, thoracic, urologic and 
gynecologic procedures. Numerous 
comparative studies show that patients 
typically experience less pain, blood 
loss and a quicker return to normal 
activities. Other studies document 
significant cost savings for public and 
private payers.

Prostate cancer treatment is the area 
in which MIRS is best known — where, 
in many ways, the da Vinci System 
first took hold and its volume of 
procedures is greatest. Yet it is only 
today, a decade later, that the full 
contours of our understanding of the 
technology’s benefits are being fully 

realized. Over this time more men 
have had their cancer treated less 
invasively, most often with equal-to-
superior outcomes. An Institute for 
Clinical and Economic Review (ICER) 
review — a meta-analysis of more than 
100 studies involving 30,000 prostate 
cancer patients — concluded in 2009 
that MIRS would offer a net benefit over 
conventional therapies, including open 
surgery. It is hypothesized that there 
could be a lifetime savings of $1,700 per 
patient compared to conventional open 
surgery; both MIRS and open surgery 
are already significantly less expensive 
than other treatment modalities, such 
as radiation. Stanford’s Dr. Alan Garber 
picked up this theme in his Demography 
2010 paper and showed that changing 
in prostate cancer treatment patterns 
could have a significant impact on 
the nation’s health system, perhaps 
saving $9 billion to $15 billion over 10 
years. 

In healthcare, questions about whether 
“new is better” or whether “high tech 
equals high cost” are fair. Experts, 
policymakers, patients and providers 
have strong interests in getting these 
questions right. Fortunately, high-level 
evidence-based medicine suggests that 
MIRS is much more than the latest 
innovation inspiring headlines in 
medical news today. More important 
than how it is revolutionizing surgery 
is the way MIRS is improving patients’ 
lives and the bottom line of our nation’s 
healthcare system.
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Diagnostics advancements

Lynn	Dowling	
Using personalized medicine  
to weigh options

When the tumor was removed, 
however, it was almost twice as big 
as originally thought and Lynn now 
faced the prospect of chemotherapy, 
including its dangerous side effects: 
heart damage, neuropathy, gastro-
intestinal problems, and cognitive 
dysfunction. 

Fortunately, Lynn’s physicians sent 
her tumor to Genomic Health, a 
Redwood City-based company that 
developed the Oncotype DX Breast 
Cancer Test, to analyze the RNA of 
her tumor and assign a “recurrence 
score,” on a scale of 0 to 100. If her 
score was low (<18), the likelihood of 
chemotherapy benefiting her would 
be minimal. 

After two weeks, she was notified that 
her recurrence score was nine, which 
meant a course of chemotherapy 
would give her minimal, if any benefit 
over taking the drug Tamoxifen alone. 

Previous research demonstrates 
only four out of 100 women who 
go through chemotherapy for 
the most common type of breast 
cancer receive any benefit from it. 
Now, thanks to Genomic Health, 
physicians have a tool to help 
identify which early-stage breast 
cancer patients are most likely to 
benefit from chemotherapy. 

The use of technology in developing 
more personalized medicine is a 
new model to manage a patient’s 
disease based on the individual 
patient’s specific characteristics, 
including age, genetics and 
environment among others. Such 
advanced diagnostic tests like 
Genomic Health’s Oncotype DX 
have the potential to save the 
healthcare system money, while 
delivering more optimal breast 
cancer treatment.

The winter of 2005 was not a happy one for Lynn Dowling. Her mother 
died suddenly from complications of diabetes in October and in November 
she faced a devastating diagnosis herself: breast cancer. She had a family 
history of breast cancer — her mother had been diagnosed almost 20 
years earlier. Her mother had had a lumpectomy and radiation and that 
was the end of it. Lynn’s tumor was small and American Cancer Society 
guidelines suggested she would likely not even need chemotherapy. For 
Lynn, it was obvious mastectomy was a prudent choice. 

Patient profile
New	ovarian	cancer	test

The FDA cleared a new diagnostic test 
to monitor ovarian cancer, a disease 
that will strike an estimated one out of 
71 women in the U.S. in their lifetime. 
Abbott’s new Architect HE4 (human 
epididymis protein 4) assay, the first 
automated test of its kind available 
in the U.S. uses a simple blood test to 
aid in monitoring for the recurrence 
or progression of the disease. Disease 
monitoring is crucial 75 percent of all 
ovarian cancer patients will have a 
recurrence. New monitoring tools may 
provide patients and physicians with 
critical disease information to help 
make important treatment and care 
decisions.

Affymetrix powers cancer diagnostic

Affymetrix Inc.’s microarray platform 
powers Pathwork Diagnostics Inc.’s 
molecular diagnostic Origin Test. There 
are an estimated 200,000 patients with 
uncertain primary tumors, in the U.S. 
each year. One study concluded that 
in particularly challenging cases, the 
primary tumor site is identified only 
25 percent of the time using traditional 
diagnostic tools. The Pathwork Tissue 
of Origin Test is designed to help 
oncologists determine the primary 
site of a metastatic tumor with greater 
certainty.

Cepheid and Novartis collaborate on 
chronic myelogenous leukemia

Cepheid and Novartis developed a 
test for monitoring the BCR-ABL 
gene transcript in peripheral blood 
specimens from patients diagnosed 
with Philadelphia chromosome-
positive chronic myelogenous leukemia 
(Ph+ CML). Together with other lab 
tests, monitoring levels of BCR-ABL 
transcripts in Ph+ CML patients will aid 
in patient management.

By moving to a rigorously developed, 
regulatory-cleared/approved test 
the collaboration aims to reduce the 
variability that is currently inherent in 
BCR-ABL testing.
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Central nervous system

Poorly assessed, unrelieved chronic pain 
can rob individuals and family members 
of a high-quality life, and it profoundly 
burdens society as a whole. A 1998 NIH 
report concluded that just the economic 
toll of chronic pain may be estimated at 
$100 billion a year in the United States. 
It has increased significantly since then. 

Estimates state that 26 percent of 
California’s population (37,205,591) or 
9.7 million are affected by pain.

A 2008 study found that care for lower 
back pain alone, not including other 
pain conditions and not just limited to 
workers, amounted to nearly $86 billion 
per year.

Persistent	pain:		
A	chronic	illness

Acute pain usually goes away after an 
injury or illness resolves. But when 
pain persists for months or even years, 
long after whatever started the pain has 
gone or because the injury continues, 
it becomes a chronic condition and 
illness in its own right. This chronic 
illness of pain, if inadequately treated, 
can impede the lives of individuals and 
families and produce a huge burden in 
health care over-utilization, lost work 
productivity and rising costs of pain-
related disability. Prompt effective 
treatment of acute pain is critical. If 
pain becomes persistent, it must be 
effectively managed as a chronic illness 
not only to limit long-term human 
suffering but also to prevent lost 
productivity within our society. 

Pharmaceutical 
advancements 
In CNS, late-stage research and 
development by California companies is 

Chronic pain	—	commonly	defined	
as	pain	persisting	longer	than	six	
months	—	affects	an	estimated	70	
million	Americans	and	is	a	tragically	
overlooked	public	health	problem.	

focused on a broad range of indications:

 • Levadex (dihydroergotamine 
mesylate) is a redesigned nasal 
spray for acute treatment of 
migraine headache with or without 
aura. The nasal formulation provides 
broad receptor coverage acting 
on central and peripheral pain 
components in the brain, and has 
been proven to work at any time 
during a migraine. 

 • Depomed’s DM 1796, extended-
release gabapentin, formulated 
using AcuForm, Depomed’s gastric 
retention (GR) oral delivery system, 
is being developed as a twice-daily 
treatment for postherpetic neuralgia, 
diabetic peripheral neuropathy and 
menopausal hot flashes. Abbott, 
with rights in North America for the 
treatment of neuropathic pain, is 
awaiting approval of the agent as a 
treatment for postherpetic neuralgia.

 • Solzira (gabapentin enacarbil), 
a prodrug of gabapentin, is in 
development by GSK and XenoPort 
for a range of conditions, including 
restless leg syndrome (RLS), 
neuropathic pain and migraine. 
Gabapentin enacarbil uses high 
capacity transport mechanisms in 
the small and large intestines and 
rapidly converts to gabapentin in 
vivo. FDA and the developers are 
working on a revised REMS after 
FDA issued a Complete Response 
Letter in February 2010. 

Device 
advancements 
CareFusion	Announced	
National	Launch	of	Spinal	
Fracture	Device

CareFusion launched the AVAmax 
Vertebral Balloon, a minimally 
invasive device expected to enhance 
the affordability of spinal fracture 
procedures for use during kyphoplasty, 
a procedure for treating spinal 
compression fractures. CareFusion’s 
vertebral balloon product and related 

components cost up to 40 percent less 
than similar kyphoplasty products on 
the market today, making the procedure 
more cost effective and accessible 
to hospitals and outpatient surgery 
centers. The AVAmax Vertebral Balloon 
is part of an all-in-one system that 
includes an eight-gauge or 10-gauge 
needle, bone cement and delivery 
instruments for kyphoplasty or 
vertebroplasty, an alternate procedure 
to treat compression fractures. The 
all-in-one system gives doctors the 
choice and flexibility to perform either 
procedure at the time of patient care.

Spinal compression fractures are often 
caused by osteoporosis, a disease of low 
bone strength that affects an estimated 
10 million Americans, resulting in an 
estimated 700,000 spinal fracture 
cases that can cause disabling pain, 
height loss, balance difficulties and a 
decreased quality of life. In the U.S., 
approximately 50 percent of women and 
25 percent of men over the age of 50 
will experience an osteoporosis fracture 
in their lifetime. 

During a kyphoplasty, a small balloon is 
used to create a cavity in the vertebral 
body. Bone cement is then delivered 
into the cavity to stabilize the spinal 
fracture. A vertebroplasty does not 
include the use of a surgical balloon 
to create a cavity before delivering the 
cement.

St. Jude making progress in 
neuromodulation market

St. Jude Medical Inc’s five-column 
Penta surgical lead for neurostimulation 
therapy, because of its design and 
ability to deliver more electricity 
through smaller electrodes, may enable 
physicians to better manage patients’ 
chronic back pain after surgery has 
failed. Last year, St. Jude won European 
approval for its Libra deep brain 
stimulation device to treat Parkinson’s 
disease. St. Jude is conducting clinical 
trials on a deep brain stimulation device 
to treat depression. 
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Bill Walton, the NBA great who 
played for John Wooden at UCLA, 
has never forgotten the play that 
wrecked his back — and changed 
the arc of his basketball career  
and life. 

On a frigid January night in 1974, the 
Bruins traveled to Washington State 
out on the Palouse in southeastern 
Washington. A rowdy sellout crowd 
lusted for victory against a proud and 
mighty UCLA team that had won an 
NCAA-record 84 consecutive games 
over the previous three seasons. 

During the hotly contested game, Bill 
— a spirited and rangey 6’11” center 
— soared high above the rim when 
an opposing Washington State player 
“low-bridged” him, flipping Bill upside 
down and sending him hard to the 
tartan floor. 

“It was a despicable act of intentional 
violence and dirty play,” Bill would 
reflect 35 years later. “I broke two 
bones in my spine that night, and 
things were never the same for me 
again.” 

Bill received treatment but was not at 
his best when UCLA traveled to Notre 
Dame 12 days later. The Fighting Irish 
snapped the Bruin’s 88-game winning 
streak, and an injured Bill Walton 
was about to embark on a long, slow, 
downward spiral that would cause him 

trouble and grief for the next three-and-
a-half decades. 

Since his life was exercise and sport, Bill 
worked diligently off the court. Core-
strength training, yoga, acupuncture, 
stretching, physical therapy, weight 
training, massage, swimming, biking — 
as well as taking prescribed medicine 
and nutritional supplements — kept him 
playing basketball, but never without 
a struggle. “It was always there,” he 
said. “That pain. That discomfort. That 
limitation. That restriction.” 

That pain and discomfort is the main 
reason why Bill — called one of the 
greatest players in collegiate basketball 
history — set an NBA record he never 
wanted: the most games missed during 
a playing career. His knees, feet, ankles, 
wrists, and aching back rebelled at 
the demands he placed on them and 
continued until his playing days were 
over. 

Bill eventually transitioned into a 
broadcasting career, where the constant 
travel and lifestyle — 200 nights a 
year on the road — compounded the 
problems with his deteriorating back 
condition. 

“I lived in this increasingly unbearable 
world of pain and disability,” he 
said. “I ate my meals on the floor, 
face down. I couldn’t get sleep. I 
couldn’t get dressed.” After 30-
plus different orthopedic surgeries, 
however, including having both ankles 
surgically fused, nothing could stop 
the debilitating nerve pain emanating 
from his back. At one point, feeling like 
there was no hope, he stood atop a high 
bridge and contemplated jumping. At 
least his troubles and the pain would 
finally be over. The turnaround began 
when Bill was introduced to Dr. Steven 
Garfin, chairman of the Department 
of Orthopedics at the University of 
California, San Diego who practices the 
new surgical technique of operating 
on the spine by entering through 
the side, using a Neurovision probe. 

The instruments are developed by 
NuVasive, based in San Diego. “I just 
wanted my life — any life — back,” 
remembers the 57-year-old former 
basketball star,” and I was hoping and 
praying that Dr. Garfin could be the 
guy to do it for me.”

Bill underwent eight-and-a-half 
hours of surgery and was amazed 
by the near immediate relief from 
the unrelenting, excruciating, and 
debilitating nerve pain that ran 
through his back, into his groin, and 
down his legs.

“I had to stay in the hospital a week, 
though. Mine was not an easy case,” 
Bill said. “For my spine, walking 
was the best therapy. But for my 
permanent knee, ankle, and foot 
problems, walking was the worst thing 
for me. I took longer than normal 
to recover, but what is normal in a 
surgery like this? Nothing has been 
easy or straight.

“Slowly things got better, and I began 
to do things again I hadn’t been able 
to do in years, like put on my own 
shoes and socks and bend over and 
pet the dogs. But it was right around 
the seven-month mark when I turned 
the corner and found freedom again, 
pedaling my bike with no limitations. 
Riding on the open road, the wind 
and the sun in my face — that was the 
greatest outcome in the world for me,” 
Bill said with a smile.

Basketball legend Bill Walton has a 
message for anyone contemplating 
spine surgery: “I had lost everything. 
I had a life that was not worth living. 
But thanks to the precisely skilled 
mind, hands, and soul of Dr. Garfin, 
now I’m eternally grateful to be back 
in the game of life. And my life will 
never be the same again. There is 
nothing left to do but smile, smile, 
smile.”

Patient profile
Bill	Walton	striding	back	from	the	brink
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Alzheimer’s disease
Legislator profile

Rep. Linda Sanchez and  
Rep. Loretta Sanchez confront 
Alzheimer’s disease

The United States, like many other 
countries, has an aging population with 
nearly one in five residents expected to 
be 65 years or older in 2030. Even non 
life-threatening age-related conditions 
are expected to put unprecedented 
pressure on private insurers and public 
programs, including Medicare and 
Medicaid. Yet what concerns many 
analysts most is the imminent increase 
in dementia caused by Alzheimer’s 
disease and other conditions. An 
estimated 660,000 Californians will 
be living with the condition in 2025 
— a 50 percent increase over the 
number of cases in 2000 — and 16 
million Americans are expected to have 
Alzheimer’s by 2050.

The costs of caring for those with 
dementia will be enormous. In 2010, 
total payments for healthcare and 
long-term care services for people aged 
65 and older with Alzheimer’s disease 
and other dementias are expected to 
be $172 billion. And those numbers do 
not include the contributions of unpaid 
caregivers, which also total in the 
billions of dollars.

Few have a better appreciation for 
the impending healthcare crisis than 
do two sisters from Orange County. 
Representatives Loretta (47th district) 
and Linda (39th district) Sanchez 
represent their respective districts in 
the U.S. House of Representatives. As 
such, they are responsible for leading 
the country in a fiscally responsible 
and sustainable way while addressing 
their constituents’ concerns. Given 
the economic and political climate, 
legislators and policy makers in 
Washington and at the state and local 
levels are seeking ways to cut spending, 
which makes addressing future costs of 
dementia a particular challenge.

Raising the issue further for the 
Sanchez sisters is the fact that 
Alzheimer’s disease is about 1.5 times 
more prevalent in the Latino population 

than among Caucasians. It also tends 
to manifest nearly 10 years earlier in 
Latinos than in other ethnic groups. 
The legislators represent heavily Latino 
constituencies. 

At the same time, the sisters have 
learned firsthand the costs and 
challenges that families face when a 
loved one is living with dementia.

“We started to notice that things were 
wrong in late 2002, early 2003,” Linda 
Sanchez said of her father, Ignacio. “He 
was having to write notes for himself 
— Post-its — for tasks he’d always 
automatically done. He started losing 
his keys…and he would get angry over 
minor irritations, which was not at all 
typical for him.” The father of seven and 
the owner and operator of a machine 
shop, Ignacio “Nacho” Sanchez had 
been a patient and reasonable man, 
Linda Sanchez said. 

Loretta Sanchez said that their father 
also grew paranoid. “He was sure 
someone was coming into his house to 
steal things. He’d hide his toothbrush 
so no one would take it.” Later, when 
it was not where it belonged, he was 
convinced someone had stolen it.

The Sanchez family was fortunate, the 
sisters said, that they have had both the 
financial means to care for their father 
and the built-in manpower. With his 
wife, seven children and their families 
close by, Ignacio Sanchez was able to 
live in his own home for the first five 
years. “We took turns on weekly chores” 
such as shopping, cleaning and laundry, 
Linda Sanchez said, and made a point 
of checking on him as they could during 
the week.

“When it became clear that he couldn’t 
be alone,” Linda Sanchez said, “he 
moved in with our brother [Mike], and 
we took turns on ‘weekend duty.’” She 
said that among Latinos, families are 
culturally obligated to take care of their 
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families themselves; to institutionalize 
an elder is seen as shameful. But when 
Ignacio began to slip out of the house 
when no one was watching, the family 
realized that his disease had progressed 
beyond their ability to keep him safe.

The decision to move their father into 
a nursing home was not the first tough 
reality the family had encountered as 
his condition worsened.

Loretta Sanchez said that getting basic 
information on Alzheimer’s was a 
challenge. “We didn’t know anything 
about Alzheimer’s,” she said. They met 
with a counselor who specializes in 
caring for loved ones with dementia 
and were surprised by how little of what 
they could do came instinctively. For 
instance, they had installed security 
cameras at Ignacio’s home in hopes of 
making him feel safer. Yet the counselor 
scolded them for “feeding his paranoia.”

Linda Sanchez said it was particularly 
difficult to take over decisions for their 
father, who had always been so capable 
and independent. Establishing such 
legal arrangements as deciding who 
would have power of attorney, make 
medical decisions and oversee the 
financial planning are tough steps. Both 
sisters mentioned the financial toll of 
the disease and the time commitment 
— time taken away from work, children, 
friends and other activities. 

So what does a legislator who has a 
fiscal responsibility to her country, 
a leadership commitment to her 
constituency, and firsthand knowledge 
of the debilitating realities of dementia 
recommend? 

Both Sanchez sisters acknowledge that 
funding is a hard sell in Washington 
now. In 2009, Linda Sanchez 
introduced the Cure and Understanding 
through Research for Alzheimer’s (La 
CURA) Act. The bill sought to increase 
funding for the NIH and the Centers 
for Disease Control and Prevention 
(CDC) to conduct adequate Alzheimer’s 
research, outreach and education.

“It was, unfortunately, a victim of 
financial constraints,” Linda Sanchez 
said. “People are concerned about 
‘unnecessary spending.’” She reiterated 
that she believes that the impending 
growth in the number of Alzheimer’s 
patients will “create an emotional, 
financial and economic crisis that will 
necessitate action,” and that upfront 
investments would be less costly and 
more effective than the expenses 
incurred by waiting.

There are steps that can and should be 
taken now that would not necessitate 
significant new government spending, 
the Sanchezes said. One would be to 
ensure that the available information 
reaches a wider audience, a task that 
could include translating materials into 
other languages, making them more 
culturally sensitive and disseminating 
them more effectively to underserved 
patient and caregiver populations. 
Similarly, consolidating information on 
available resources would be helpful to 
caregivers, who often are overwhelmed. 
Another important step would be to 
ensure that more minority subjects are 
included in Alzheimer’s and dementia 
studies and clinical trials.

Ignacio Sanchez was one of the 
few Latinos enrolled in an memory 
and aging trial at the University of 
California, Irvine. Studies also are 
ongoing at the University of Southern 
California Memory and Aging Center. 
With their proximity to ethnically 
diverse and underserved populations, 
the universities’ commitment to 
involving more Latinos and other ethnic 
groups is feasible and appropriate, 
Linda Sanchez said.

Both congresswomen applauded the 
cooperative efforts of researchers, 
industry and government in seeking 

new understanding of Alzheimer’s as 
well as new therapies for the disease. 
Supporting that work into the future 
will require added funding, which could 
come in the form of government grants 
and, Linda Sanchez suggests, through 
private-public partnerships.

Looking	ahead	

Linda Sanchez notes that society 
needs to be gearing up right now for 
the increased demand for care for 
Alzheimer’s patients. “The [Alzheimer’s 
care] industry is expected to double 
as the Baby Boomers age,” she said. 
“There are no standards for care, no 
standards for training. There is a high 
vacancy rate for care providers and 
a high turnover rate.” She said that 
regulators and employers need to 
establish training programs, pay scales 
and working environments to ensure 
that Alzheimer’s care staff stay in the 
field and are prepared to provide the 
necessary care as the patient population 
“explodes.”
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Infectious diseases

Pharmaceutical advancements
There were various anti-infective 
therpaies for HIV, hepatitis B and 
bacterial infection:

 • Gilead’s combination of 
elvitegravir + emtricitabine + 
tenofovir disoproxil + cobicistat 
is a once-daily single tablet of four 
drugs investigated for the treatment 
of HIV infection and is colloquially 
known as the ‘quad pill’. The 
product combines the company’s 
Truvada (emtricitabine + tenofovir 
disoproxil) with its experimental 
integrase inhibitor elvitegravir 
and the cytochrome P450 3A 
inhibitor and pharmacoenhancer 
cobicistat/GS 9350. Phase III trials 
are comparing the quad regimen 
with Atripla and ritonavir-boosted 
Reyataz plus Truvada, respectively.

 • Dynavax is developing 
Heplisav (V 270), a vaccine for 
the prevention and treatment of 
hepatitis B virus infection. The 
product consists of Dynavax’s 
proprietary immunostimulatory 
sequence that targets Toll-like 
receptor 9 (TLR9) combined with 
HBV surface antigen, HBsAg, 
to stimulate an innate immune 
response. The ISS technology 
facilitates switching from a Th2 
immune response to a Th1 response 
to the antigen, thereby evoking 
strong cytotoxic T-cell activity 
against the pathogen.

 • Optimer’s fidaxomicin is a 
narrow-spectrum macrocyclic 
antibiotic which inhibits the 
bacterial enzyme RNA polymerase.

Paradigm	shift:	Managing	
public	health	through	our	
schools	

For years, the Centers for Disease 
Control and Prevention (CDC) urged 
only those whose health could be 
most compromised by a bout of flu 
— toddlers, pregnant women and the 
elderly — to be vaccinated. Then, in 
2008, the federal agency altered its 
strategy to not only prevent the worst 
effects of the seasonal viral infection but 
also to curtail its spread. Consequently, 
CDC now encourages all Americans 
older than six months to get vaccinated 
annually.

California is heeding the call and 
recognizes that no subset of the 
population is more exposed or exposes 
others more frequently than children. 
The California Department of Public 
Health, in conjunction with the state’s 
school districts and county health 
departments, has dispensed tens 
of thousands of flu vaccines in the 
2010-2011 flu season. An estimated 
125,000 of those doses were FluMist, 
an intranasal spray manufactured 
by MedImmune. The biotechnology 
company maintains facilities in 
Mountain View, Santa Clara, and 
Hayward.

FluMist has been clinically proven to be 
more effective than injected vaccines in 
school-aged children and, anecdotally, 
to be less stressful for children to 
receive. While contraindicated for 
people with asthma or other respiratory 
conditions, FluMist is appropriate for 
85 percent of all children.

Chris Ambrose, senior director of 
medical affairs at MedImmune, noted 
that over the past several years more 
than half of California’s counties 
have instituted school immunization 
programs, making the state a “definite 

leader” in flu prevention. The effort 
was aided when Assembly Bill 1937 
(Ch. 203 of 2010) was signed into law 
in August 2010. The bill, introduced by 
Assemblyman Nathan Fletcher of San 
Diego, authorizes public health officials 
to supplement the work of school nurses 
and allows other nursing professionals 
such as registered nurses, nurse 
practitioners and licensed vocational 
nurses, to staff the school-based 
influenza immunization programs. 
The change is that school programs no 
longer have to be implemented solely by 
school nurses.

“AB 1937 gave schools a bigger pool of 
healthcare professionals from which 
to draw,” Ambrose said, “which is a 
significant benefit to schools and school 
nurses.” He added that the ability to use 
a wide variety of nursing professionals 
enables districts to complete their 
vaccination programs more quickly. 
While set up specifically for seasonal flu, 
the bill would enable health officials to 
respond quickly to pandemics and other 
health emergencies, if needed.
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HIV	and	AIDS	statistics		
by	state

An	estimated	470,902	people	were	
living	with	AIDS	in	America	in	2007.	
The	highest	numbers	were	in	California,	
Florida,	New	York	State	and	Texas.	
Among	the	50	states,	the	lowest	
numbers	were	in	Vermont,	South	
Dakota,	Wyoming	and	North	Dakota.

In	2007,	the	District	of	Columbia	
reported	a	far	higher	rate	of	AIDS	
diagnoses	than	any	other	area	(though	
the	rate	in	the	wider	Washington	area	
was	surpassed	by	other	metropolitan	
areas).	A	2009	local	government	report	
found	the	capital	city’s	HIV	prevalence	
was	3	percent,	including	figures	as	high	
as	7.2	percent	for	40-49	year	olds,	and	
6.5	percent	for	black	males.

AIDS	diagnosis	rates	in	Florida,	
Maryland	and	Louisiana	were	much	
higher	than	the	national	average	of	12.3	
cases	per	100,000	population	per	year.

Lorraine S.

Lorraine was struggling to finish 
high school and living in foster 
care when she gave birth to her 
daughter in 1997. Then, just one 
week later, she received some 
unexpected news – she was HIV 
positive. The diagnosis hit her like 
a ton of bricks; just months earlier, 
she had tested negative for HIV 
infection. Lorraine assumed that 
HIV was a death sentence, and 
even contemplated committing 
suicide.

Initial tests indicated that her 
daughter had also been born HIV-
positive, but any signs of HIV 
infection disappeared by the time 
she was a year-and-a-half old. 
Lorraine quickly decided to make 
her health a top priority so she could 

Patient profile

care for her daughter, and began 
taking antiretroviral medicines to 
help control her infection. It was not 
easy; the drug cocktails that were 
available at that time were comprised 
of many pills that needed to be taken 
at various times throughout the day, 
and often came with debilitating 
side effects. At times, her doctor 
advised her to take breaks from the 
medication to relieve the pain. 

Thankfully, the biomedical 
community has made great 
advancements in treating HIV 
infection, and in 2008, Lorraine 
began taking a simplified regimen 
that includes Truvada made by Foster 
City-based Gilead Sciences. Once-
daily dosing and fewer pills made this 
regimen convenient for Lorraine to 
take, and she experienced fewer side 
effects.

Today, Lorraine is feeling healthier 
because her viral load is undetectable, 
thanks to her strict adherence to 
her medication. Lorraine lives with 
her two daughters and fiancé, who 
is also HIV positive. His family has 
welcomed Lorraine and her daughters 
with open arms, giving Lorraine the 
support system she never had growing 
up. 

In addition to caring for her family, 
Lorraine gives back to the community 
by actively volunteering at the AIDS 
Service Center in New York City. She 
maintains a positive outlook on life, 
continuously educating herself about 
the disease and working closely with 
her doctor to manage her infection. 
She remains hopeful that someday 
there will be a cure for HIV.
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Device advancements
Leading	the	charge	to	reduce	the	spread	of	infections	in	
healthcare	settings	

In March 2010, BD launched a new surveillance system that generates real-
time information designed to reduce the spread of infections. The BD Protect 
Infection Surveillance and Data Management System is a portfolio of healthcare 
management software solutions that tracks infections and helps prevent their 
transmission at three levels – from patient to patient, between patients and 
healthcare workers, and from community sources to healthcare settings. 

The software provides real-time tracking and analysis of potential infection-related 
events to improve infection prevention workflow, communications and response 
time. Robust report capability enables analysis of infection rates, evaluation of 
patient risk factors, monitoring of preventive processes, and measurement of 
progress toward infection prevention and patient safety goals. 

The Centers for Disease Control and Prevention (CDC) has identified healthcare-
associated infections (HAIs) as one of the top 10 causes of death in the United 
States. Designed by CDC-trained epidemiologists, the BD Protect system addresses 
multiple issues confronting healthcare administrators and public health officers, 
including the transmission of multidrug-resistant organisms in healthcare settings 
and escalating costs related to HAIs. 

The portfolio includes three modules. BD Protect Infection Prevention targets 
reduction of HAIs in patients. BD Protect Healthcare Worker Safety monitors 
employee vaccinations, testing, in-service education, injuries and illnesses 
to protect both employees and patients. BD Protect Syndromic Surveillance 
continuously analyzes emergency department patient data for reportable diseases 
and symptoms that could signal a possible community outbreak. It also can be used 
at a health department to collect and analyze community-wide data from multiple 
hospitals.

Diagnostics advances
Improved	Group	B	
Streptococcus	diagnostics	for	
newborn	health	

In June 2010, BD received 510(k) 
clearance from the FDA to market the 
BD MAXTM GBS Assay for Group B 
Streptococcus (GBS) on the BD MAX 
System. 

GBS remains one of the leading causes 
of morbidity and mortality among 
newborns, with maternal colonization 
serving as a major risk factor for early 
onset GBS disease. However, GBS is 
preventable with antibiotics during 
labor, which prevents transmission 
from mother to infant. The CDC 
recommends universal prenatal 
screening for GBS colonization and 
intrapartum chemoprophylaxis for 
colonized mothers in order to prevent 
transmission to infants. The current 
standard of care for preventing neonatal 
GBS disease is screening pregnant 
women at 35 to 37 weeks of gestation 
using culture methods, which are 
limited by sensitivity, turnaround 
time and the need for highly trained 
technologists to interpret the results. 

The BD MAX GBS assay on the BD 
MAX System represents a significant 
advance in neonatal healthcare by 
streamlining the GBS screening process 
and addressing the limitations of 
current culture methods by providing 
rapid, objective results. With no visual 
interpretation required, the BD MAX 
GBS assay identifies GBS in just over 
an hour, which can help ensure that 
colonization status is available in the 
case of preterm delivery. By automating 
sample lysis through polymerase chain 
reaction detection, the BD MAX System 
offers walkaway convenience for up to 
24 samples in approximately two and a 
half hours. 
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Researcher profile
Dr.	Samuel	So	addresses	an	epidemic	of	a	preventable	disease

Samuel So, MD, FACS, Director of the 
Asian Liver Center, Director of the 
Liver Cancer Program, and the Liu 
Hac Minh Professor of Surgery at the 
Stanford University School of Medicine, 
was recruited to California as a liver 
transplant surgeon, an ambition he had 
worked hard to fulfill. Yet he was not 
far into his practice in the Golden State 
when he found his true calling.

“We were spending hundreds of 
thousands of dollars to save one life 
[through a liver transplant],” he said, 
“when we could spend far less to save 
thousands and thousands of lives.”

He explained that the preponderance 
of his transplant patients had chronic 
hepatitis B virus (HBV), an infection for 
which there has been a safe, effective, 
and inexpensive vaccine for more 
than 30 years. And, yet, an estimated 
800,000 to 1.4 million Americans have 
chronic hepatitis B. Approximately one 
in 10 Americans of Asian and Pacific 
Islander descent have chronic HBV 
infection as compared to one in 1,000 of 
white Americans. 

One challenge to stemming the 
spread of HBV is that many people 
are symptom free and do not know 
they have the disease until they have 
significant liver damage. Another 
challenge, especially in the U.S., is 
that neither at-risk groups nor their 
healthcare providers recognize that they 
should be screened and vaccinated for 
HBV.

The at-risk groups include individuals 
born in countries with high incidences 
of HBV and hepatitis C (HCV), and 
anyone who might be exposed to 
contaminated blood by handling 
needles or other sharp objects. The 
second group includes healthcare 
providers, tattoo artists or clients, and 
illegal drug users. Individuals born in 
the U.S. before 1990, when HBV vaccine 
was added to the infant immunization 
schedule, and whose mothers were 
born in another country, also should be 
screened, So said.

Screening for the disease requires a 
simple blood test, “like the one the 
Red Cross uses before accepting blood 
donations,” So said. In fact, being 
turned away at the Blood Mobile is 
many patients’ first indication that they 
have a hepatitis infection. If the blood 
test comes back negative, the patient 
should be vaccinated. If the test comes 
back positive, the patient should be 
screened periodically for changes in his 
or her liver health. People with chronic 
HBV should also protect their livers by 
not drinking alcohol and take measures 
to ensure that they do not infect others.

To raise awareness of HBV and liver 
cancer, especially among the Asian 
American communities in the Bay Area, 
So founded and became director of the 
Asian Liver Center at Stanford School 
of Medicine in 1996. The center focuses 
on outreach and education, research 
and advocacy, and it is reaching wider 
audiences every year. For instance, 
the center’s Jade Ribbon Campaign is 
working with Asian communities the 
length of California as well as across the 
country and around the world. 

The center is drawing on the energy 
and creativity of youth members with 
programs such as the Jade Ribbon 
Youth Council (JRYC), which moves 
HBV awareness and discussion into 
homes, churches and other gathering 
places. One cultural factor in the fight 
against HBV is that having the disease 
is a stigma in Asian countries. Young 
family members who have accurate 
information and a passion to make 
a difference in the health of their 
communities can change perceptions 
and behaviors, So said.

On the policy front, So has been an 
active supporter of state legislation that 
would help eradicate the disease here. 
He has worked with Assemblywoman 
Fiona Ma in drafting a couple of 
HBV-related bills. Ma, who herself 
has chronic HBV, in 2008 introduced 

California	Hapatitis	B	&	C	
Figures

Up	to	5.3	million	Americans	–	2	percent	
of	the	U.S.	population	–	are	living	with	
chronic	HBV	or	HCV.	

Viral	hepatitis	is	the	fourth	leading	
infectious	cause	of	death.	

California	is	home	to	about	40	percent	
(or	6.7	million)	of	the	nation’s	Asian	
American	population	and	150,000	
people	of	Pacific	Islander	ancestry.	

San	Francisco	and	Santa	Clara	
counties	experience	some	of	the	
highest	rates	of	chronic	HBV	and	liver	
cancer	in	the	United	States.	

Unaware	that	they	have	been	infected	
with	hepatitis	B,	one	of	10	Asians	and	
Pacific	Islanders	lives	with	the	chronic	
infection	—	the	leading	cause	of	liver	
cancer.	

Liver	failure	from	chronic	hepatitis	C	is	
one	of	the	most	common	reasons	for	
liver	transplants	in	the	United	States.	

In	2007	alone,	HBV	and	HCV-related	
hospitalization	costs	in	California	
totaled	$2	billion.	
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Assembly Bill 158 to require the 
Department of Health Care Services 
(DHCS) to apply for a federal waiver 
to expand Medi-Cal eligibility for 
individuals with chronic hepatitis 
B. AB 158 did not make it through 
the legislative process due to costs 
associated with the bill. In 2009, Ma 
introduced a resolution declaring May 
2009 as Hepatitis B Awareness Month 
in California. The resolution supports 
collaborating with all interested parties 
to raise public awareness about HBV. 
It also supports the development of 
a comprehensive, statewide HBV 
prevention and treatment plan. So said 
that “profiling” by physicians in the case 
of Asian and Asian-American patients 
could save lives. “In a lot of cities in 
California, more than 50 percent of the 
residents are Asian,” So said. “Doctors 
practicing in those cities everyday miss 
opportunities to save a life.” He added 
that physicians may automatically check 
cholesterol, blood sugar, blood pressure, 
weight, and mass. “For Asian patients, 
they should add a hepatitis test.” 

So is acting globally as well as locally. 
As the founder and executive secretary 
of the Asia and Pacific Alliance to 
Eliminate Viral Hepatitis, he is building 
a public private partnership to eliminate 
the transmission of viral hepatitis 
and to increase access to anti-viral 
treatment. Using seed money from the 
Clinton Global Initiative, the coalition 
helped fund a WHO epidemiologist to 
be stationed in China to oversee the 
program.

“That action alone doubled the WHO 
staff committed to hepatitis,” So said. 
“One in 12 people in the world has 
chronic hepatitis, and WHO had only 
one full-time employee dedicated to the 
disease.” 

The China project that So worked 
with provided catch-up vaccinations 
for children. The program vaccinated 
more than 600,000 youngsters under 
16 years old. Moreover, through the 

program the group was able to educate 
the youth about HBV so that they could 
dispel some myths and, perhaps, lessen 
the stigma within their own homes 
and villages. The program was carried 
out in a remote, sparsely populated 
province of China, where 50 percent of 
the residents are Tibetans and Muslims, 
making it a diverse and potentially more 
complex region in which to implement a 
public health program.

“The idea was that if we could conduct a 
successful program there, China should 
be able to implement an immunization 
program across the whole country.” 
Indeed, in June 2009 the Chinese 
Ministry of Health announced a catch-
up program to protect another 85 
million children. The CDC estimates 
that less than 1 percent of children 
under five are infected with HBV as 
compared to 10 percent a decade ago. 

In his work with the Institute of 
Medicine (IOM), So helped author a 
recent report, “Hepatitis and Liver 
Cancer: A National Strategy for 
Prevention and Control of Hepatitis B 
and C.” Through the report, the IOM 
recommends increased knowledge 
and awareness about chronic viral 

hepatitis among healthcare providers, 
social service providers, and the public; 
improved surveillance for hepatitis B 
and hepatitis C; and better integration 
of viral hepatitis services. 

For a transplant surgeon, success is 
watching a patient recover and thrive. 
For Dr. Samuel So, success would be 
eliminating HBV as a cause of liver 
cirrhosis, cancer, and failure altogether. 
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Immunology and inflammatory disorders

•	 It	is	estimated	that	approximately	
1.5	million	Americans	suffer	from	
various	forms	of	lupus,	including	
SLE.	

•	 Lupus	can	occur	at	any	age,	but	
appears	mostly	in	women	between	
the	ages	of	15	and	45.	

•	 Current	statistics	indicate	that	
lupus	affects	women	approximately	
10	times	more	frequently	than	men.	

•	 African-American	women	are	about	
three	times	more	likely	to	develop	
lupus,	and	it	is	also	more	common	
in	Hispanic,	Asian	and	American	
Indian	women.

•	 Both	African	Americans	and	
Hispanics/Latinos	tend	to	develop	
lupus	at	a	younger	age	and	have	
more	symptoms	at	diagnosis	
(including	kidney	problems).	Their	
lupus	tends	to	be	more	severe	than	
that	in	Caucasians.	For	example,	
African	American	patients	have	
more	seizures	and	strokes,	while	
Hispanic/Latino	patients	have	more	
heart	problems.	

•	 More	than	half	suffer	symptoms	
for	four	or	more	years,	and	have	
visited	three	or	more	doctors	
before	being	diagnosed	with	lupus.	
Delayed	diagnosis	can	result	in	life-
threatening	damage	to	vital	organs.	

•	 No	new	medicines	specifically	
for	lupus	have	been	approved	
in	several	decades.	However,	
if	diagnosed	early,	medications	
are	available	that	can	treat	lupus	
symptoms	in	most	patients.	For	
the	vast	majority	of	people	with	
lupus,	effective	treatment	can	
minimize	symptoms,	reduce	
inflammation,	and	maintain	normal	
bodily	function.	

•	 Unfortunately,	some	drugs	can	
cause	other	health	problems	from	
long-term	use.	There	is	no	cure	for	
lupus.

	

Lupus is a highly variable chronic inflammatory autoimmune disorder in which 
antibodies are formed against the person’s own body proteins or tissues and 
can involve a variety of organ systems. Lupus can cause severe joint and muscle 
pain, kidney failure, heart failure, psychosis, seizures, skin lesions and extreme 
exhaustion. As reported in the May 1998 issue of Arthritis & Rheumatism, lupus 
affects an estimated 239,000 people in the United States. Life expectancy for 
lupus patients has improved over the past three decades, but is still significantly 
shorter than the average for the U.S. population. The course of the disease is often 
unpredictable, with periods of increased activity, known as flares, alternating with 
clinical stability. The causes of most lupus flares are unknown. 

Pharmaceutical advancements
An anti-inflammatory therapy, Traficet-EN (CCX 282), is in development by 
GSK and ChemoCentryx for the treatment of inflammatory bowel disease (IBD), 
including Crohn’s disease, ulcerative colitis and celiac disease. It was in phase II/
III trials in 2010 for Crohn’s disease. Traficet-EN is an orally-active chemokine 
receptor 9 (CCR9) antagonist. 

Diagnostic advancements

Managing	lupus	patients

XDx recently initiated a large multi-center study designed to collect samples and 
data for developing a gene-expression test to monitor disease activity in individuals 
with systemic lupus erythematosus. The goal of this study is to enable development 
of a new blood test method for clinicians to accurately predict which individuals 
with lupus will flare, when the flare will occur, and flare severity. Ultimately such 
a newly derived test could possibly allow treating physicians to start pre-emptive 
therapy early, with the goal of achieving remission quickly and with a shorter 
duration of treatment; identify individuals who will have less severe flares and will 
thus require less aggressive treatments; or intensify and lengthen treatment for 
those individuals who will need such therapy. To learn more about this trial, please 
visit clinicaltrials.gov

Lupus
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Patient profile
Gerardo	Becerra:	Living	with	lupus

In the summer of 1981, Gerardo 
Becerra was at the top of his game. 
He was working fulltime in the 
circulation department at the Union 
Tribune in San Diego. He was 
between his junior and senior years 
at San Diego State University, where 
he was earning his bachelor’s degree 
in social work. He was completing an 
internship at a local nursing home, 
and he had been notified that his 
application for U.S. citizenship had 
been approved. He felt as if nothing 
could go wrong.

Until one day, he knew something 
was not right when he began hitting 
the snooze button. “I couldn’t wake 
up,” he said. “It was taking me longer 
and longer to get out of bed, and I 
was exhausted all day.” 

So Becerra, who had “barely gone 
to a doctor ever,” sought help. “Five 
doctors and six months later,” he 
said, “in August of 1982, I was 
diagnosed with lupus.” He had never 
heard of the condition and said the 

has become a frequent and poignant 
speaker who is called upon often 
to address legislators, researchers, 
industry, community groups, patient 
groups and potential supporters about 
lupus.

Now president of the organization, 
Becerra’s message is that patients 
can live “as normal a life as possible” 
if they are diagnosed early, take care 
of themselves and work closely with 
their physicians to fine-tune and 
monitor their therapeutic regimens. 
He also advocates for funding for 
further research, healthcare parity, 
and commercialization of new 
therapies.

Becerra believes the day could 
come when a cure for lupus is 
found. He also believes that San 
Diego institutions are playing a 
significant part in that progress. He 
listed Scripps, The Salk Institute 
and the biotech company, La Jolla 
Pharmaceuticals, among key local 
players. He also believes that 
stem cell research holds particular 
promise. “Stem cell research funding 
is important,” he said, “because 
if we find a breakthrough for one 
autoimmune disease, we’ll be closer 
to finding breakthroughs for the rest 
of us.”

It may have been 28 years since 
Becerra felt nothing could go wrong. 
Yet he is still focused on all that is ripe 
to go right.

information he found at the library was 
frightening. He learned that lupus is a 
chronic disease with no cure, and his 
doctor told him, “If you’re lucky, you 
might have 15 years” of life expectancy.

Lupus is an autoimmune disease that 
can damage any part of the body and 
most commonly affects skin, joints and/
or organs. It is a disease that “flares” 
between periods of relative remission. 
An estimated 1.5 million Americans 
have lupus, with the majority of new 
patients being women between the ages 
of 15 and 44. 

Complicating diagnosis and treatment, 
the disease progresses differently in 
each patient and responds differently 
to medication from patient to patient 
and from year to year in the same 
individuals. Becerra said that he was 
fortunate to have work that kept 
him indoors and at a desk — with 
supervisors who supported him. For 
years, only his immediate family and 
co-workers knew of his diagnosis. Then 
he became more actively involved in 
the Lupus Foundation of Southern 
California, a San Diego-based patient 
information, support and advocacy 
organization.

He established the foundation’s first 
support group for men with lupus, 
which still meets quarterly. Concerned 
that information about the disease 
was not reaching patients of color — 
African-Americans, Hispanics, Native 
Americans and Asians — he helped 
organize community outreach activities 
that work through ethnic groups’ 
churches and civic centers. He also 
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Cardiovascular disease

As	is	the	case	nationally,	cardiovascular	
disease	(CVD),	including	heart	disease,	
heart	failure,	and	stroke,	is	the	leading	
cause	of	death	in	California,	accounting	
for	more	than	73,000	deaths,	or	almost	
one-third	of	all	deaths	in	2004.	

In	2004,	the	number	of	deaths	from	
CVD	exceeded	the	number	of	deaths	
from	malignant	neoplasms	(cancer),	
diabetes,	chronic	liver	disease/
cirrhosis,	suicide,	homicide,	and	HIV,	
combined.	

The	burden	of	CVD	is	experienced	
across	the	California	population,	
although	some	groups	experience	
the	burden	disproportionately.	Of	
further	concern,	given	the	changing	
demographics	in	California,	is	that	the	
risk	of	death	from	heart	disease,	stroke,	
and	heart	failure	increases	with	older	
age.	

As	the	average	length	of	life	extends,	
the	numbers	of	deaths	from	heart	
disease,	stroke,	and	heart	failure	will	
increase	in	future	years.	With	an	ever-
increasing	number	of	heart	disease	
and	stroke	events,	amidst	a	healthcare	
system	that	is	struggling	against	
shrinking	resources,	the	felt	burden	will	
not	be	insignificant.	

In	2004,	the	state	recorded	more	
than	775,000	CVD-related	hospital	
discharges,	including	nearly	200,000	
stroke-related	hospital	discharges.	

As	is	the	case	with	mortality,	
morbidity	from	CVD	is	experienced	
disproportionately	across	the	state’s	
population:	males	and	African	
Americans	have	elevated	rates,	as	
compared	to	other	population	groups.	

Reynen	DJ,	Kamigaki	AS,	Pheatt	N,	Chaput	LA.		
The	Burden	of	Cardiovascular	Disease	in	California:	
A	Report	of	the	California	Heart	Disease	and	Stroke	
Prevention	Program.	Sacramento,	CA:	California	
Department	of	Public	Health,	2007.

Device advancements
Medtronic	heart	valve	offers	minimally-invasive	treatment	option

Medtronic’s novel medical device addresses the effects of a dysfunctional 
pulmonary valve without opening the chest for surgery. The pulmonary valve 
connects the heart to the lungs, where blood is enriched with oxygen before 
being pumped to the rest of the body. The FDA’s Circulatory System Devices 
Panel recommended conditional approval of a Humanitarian Device Exemption 
(HDE) for the Melody Transcatheter Pulmonary Valve, by Medtronic, Inc. for the 
treatment of children and adults with congenital heart disease. 

“This Melody valve is an enormous breakthrough – and an enormous relief – for 
patients with congenital heart disease,” said pediatric cardiologist Dr. William E. 
Hellenbrand of the NewYork-Presbyterian Morgan Stanley Children’s Hospital 
and professor of clinical medicine at Columbia University Medical Center. “The 
device offers the potential to break the cycle of open-heart surgery after open-heart 
surgery. If the FDA follows the advice of its expert panel, physicians and patients 
will have a powerful new option for these very sick and hard-to-treat patients.”

Transcatheter valve (TCV) technology provides a less invasive means to replace 
a failing heart valve. It is designed to allow physicians to deliver replacement 
valves via a catheter through the body’s cardiovascular system, eliminating the 
need to open the chest. TCV technology can thereby delay open-heart surgery for 
valve replacement. Medtronic is committed to leading the development of TCV 
technology for all four valves of the heart: aortic, mitral, pulmonic and tricuspid.

The Melody Transcatheter Pulmonary Valve is the first transcatheter heart valve to 
be approved for commercial use anywhere in the world and the first to be reviewed 
by an FDA panel. It received Conformité Européenne (CE) mark, the European 
regulatory approval, in October 2006, and has been approved for sale in Canada 
since December 2006. 
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Patient profiles
John	Grigsby:	Breakthrough	heart	valve	benefits	patient	in	clinical	trial

In January 2010, Grigsby was 
hospitalized again with severe aortic 
stenosis, a dangerous narrowing 
of the aortic valve in the heart. 
The condition is debilitating and 
frequently deadly. In the hospital, 
Grigsby got an unexpected yet timely 
visit from Dr. Craig Miller, professor 
of cardiothoracic surgery at Stanford.

“He came to El Camino Hospital on 
his own time,” said Grigsby, who fit 
a stringent set of inclusion criteria 
for a clinical trial for which Miller 
was an investigator. “He explained 
that my aortic valve was about the 
size of a pencil eraser,” Grigsby said, 
“when it should have been one inch 
in diameter.” Because of Grigsby’s 
age and health, another open heart 
procedure was out of the question. 
“He [Miller] told me I had two to six 
months’ life expectancy,” Grigsby 
said. “Then he told me about the 
clinical trial.”

The trial was set up to demonstrate 
the efficacy of an experimental 
treatment for older, high-risk patients 

like Grigsby. The device, designed and 
manufactured by Edwards Lifesciences 
Corp., of Irvine, is made of cow tissue 
and sits inside a metal frame. The 
device is crimped onto a balloon 
catheter, which Miller would thread 
through the femoral artery to Grigsby’s 
heart. After positioning the artificial 
valve inside the old valve, Miller would 
use the balloon to open it up.

“It was a no-brainer,” said Grigsby 
about enrolling in the trial. As a retired 
engineer, Grigsby also appreciated the 
contribution his participation could 
make toward proving — and perhaps 
improving — an experimental medical 
device.

The device, called the Edwards SAPIEN 
Transcatheter Heart Valve, has been 
marketed in Europe since 2007, and 
Edwards is working toward FDA 
approval in the United States. The 
company anticipates that the valve 
could be introduced to the U.S. market 
in 2011. 

Grigsby said he underwent the hour-
long procedure on January 12, 2010, 
a Tuesday, and was walking around 
that evening. He said he experienced 
no pain and went home the following 
Saturday. 

“Everything has worked fine,” said 
Grigsby, who walks a mile to a mile 
and a half three days a week and 
works out at the gym on alternate 
days. “I had check-ups at one month 
and six months, and they told me 
to come back in a year” for the next 
exam. 

Grigsby said, “I don’t have the 
strength that I’d like to have, but 
I credit that to the hospital stays” 
in 2010, sedentary spells that cost 
muscle mass and stamina. “But just 
sitting and talking, I’d never know 
I’d had a problem,” he added.

“There is no question that without 
it, I’d be a dead man.” Instead, he’s 
working to help his grandson win 
a bet: The youngster is betting that 
Grigsby will live to be 102. 

Abbott’s	investigational	MitraClip	System:	Evelyn	Osenda’s	story

For Evelyn Osenda, 93, a sudden 
slowdown in her usually active 
lifestyle came as a surprise. She 
noticed the change while hiking the 
Yosemite trails. 

“One day out of the blue sky I couldn’t 
walk, couldn’t eat, I couldn’t breath 
 — it came on just overnight,” says the 
Sunnyvale, Calif. resident. 

A visit to her doctor soon identified 
the cause: severe mitral regurgitation, 
a condition that occurs when the 
leaflets of the mitral valve in the heart 
do not close properly, decreasing 
blood flow to the body. This causes 
shortness of breath and fatigue and, 
for some patients, can lead to heart 
failure. 

Evelyn was scheduled for open-heart 
surgery to repair the leaky valve, but 

the afternoon before the scheduled 
surgery her doctor called to tell her that 
she might be a candidate to participate 
in a clinical trial of Abbott’s MitraClip 
device, a minimally invasive treatment 
for mitral regurgitation that is delivered 
via a catheter to the heart.

She leaped at the chance. In July 2009, 
Dr. Chad Rammohan of El Camino 
Hospital in Mountain View, Calif., 
performed the procedure. 

“I woke up and didn’t have any pain 
from the procedure. I felt really great,” 
recalls Evelyn. “I could breathe much 
better.”

The tiny MitraClip device that clipped 
the leaflets of her mitral valve together 
had reduced the leaking in Evelyn’s 
heart.

Previously, even running the vacuum 
had been difficult for Evelyn, requiring 
a stop to rest. 

“I don’t have to stop any more,” she 
says. “Even mopping the floor — it 
doesn’t bother me.”

Evelyn continues to do well, and feels 
grateful that she was able to participate 
in the clinical study of the device.

“I really can’t believe it,” she says.  
“I was lucky.”

The MitraClip system is developed by 
Abbott’s vascular division, which has 
facilities located throughout the state. 
Approved in Europe two years ago, the 
MitraClip system has benefited more 
than 2,000 patients worldwide. The 
device is currently under review by the 
FDA.
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Diabetes and metabolic disorders

•	 The	epidemic	of	obesity	and	diabetes	
affects	all	races,	ethnicities,	and	
economic	and	geographic	segments	
of	the	state,	according	to	the	
researchers.	Although	American	
Indians,	African	Americans	and	
Latinos	are	particularly	affected	by	
both	obesity	and	diabetes,	these	
conditions	increased	among	all	racial	
and	ethnic	groups	between	2001	and	
2007.

•	 Similarly,	while	both	conditions	
disproportionately	affect	the	poorest	
Californians,	there	were	upward	
trends	in	prevalence	among	all	
income	groups	during	the	same	
time	period.	California’s	youth	are	
also	affected:	More	than	a	quarter	
of	California	adolescents	—	some	
970,000	children	—	are	obese	or	
overweight.	

•	 The	study	specifically	recommends	
that	policymakers	and	others	
seek	ways	to	increase	access	to	
recreational	facilities	and	parks,	
as	well	as	promote	policies	that	
encourage	farmers	markets	and	
improve	access	to	food	outlets	that	
stock	fresh	fruits	and	vegetables	and	
other	healthy	fare.

•	 California	is	falling	far	short	of	the	
targets	for	obesity	and	diabetes	set	
by	Healthy	People	2010,	a	national	
health-promotion	and	disease-
prevention	plan.	Obesity	among	
California	adolescents	is	more	than	
twice	as	high	as	the	national	target	
of	5.0	percent,	while	the	rate	of	
diabetes	among	California	adults	is	
more	than	three	times	the	federal	
goal	of	2.5	percent	of	the	population.

•	 In	California,	the	total	annual	cost	
of	diabetes	is	estimated	to	be	$24	
billion,	with	$17	billion	spent	on	
direct	medical	care	and	$7	billion	
on	indirect	costs	associated	with	
the	disease.	The	cost	of	obesity	to	
families,	employers,	the	healthcare	
industry	and	the	government	is	
equally	steep:	$21	billion.	As	obesity	
and	diabetes	continue	to	more	
people,	the	associated	costs	will	
continue	to	balloon.

Several products are currently at the 
final regulatory approval stage including 
three that are for antiobesity, but recent 
regulatory results suggest the goal 
remains elusive:

 • Vivus had their phentermine + 
topiramate fixed dose combination 
rejected in its current form by the 
FDA in October, citing concerns 
about danger to fetuses and potential 
cardiovascular side effects associated 
with elevated heart rates. The FDA 
requested a revised submission to 
include data from a trial completed 
by Vivus after the submission of the 
original application. Vivus intends to 
submit studies to address both safety 
concerns in a revised application by 
the end of 2010. 

 • In October, Arena received a 
complete response letter for 
lorcaserin, in which the FDA did not 
approve the drug largely because 
weight loss data for patients who do 
not suffer from type II diabetes was 
marginal and requested additional 
clinical trial data from a trial in 
type II diabetes patients (the trial 
referred to as BLOOM-DM). Arena, 
and partner Eisai announced results 
of that trial in November citing 
statistically significant results in 
the type II diabetes patient group, 
Both companies continue to pursue 
development and are working with 
the FDA to address the concerns 
raised in the letter.

 • Orexigen Therapeutics’ 
investigational drug Contrave 
received a positive recommendation 
from the FDA’s Endocrinologic 
and Metabolic Drugs Advisory 
Committee, which voted 13 to 7 
that the available data adequately 
demonstrated that the potential 
benefits of Contrave (naltrexone 
sustained release (SR)/bupropion 
SR) outweigh the potential 
risks when used long-term in a 
population of overweight and 
obese individuals and support 
approval. The Committee also 
voted 11 to 8 that a dedicated 
study to examine the drug’s effect 
on risk for major adverse cardiac 
events should be conducted as 
a post-approval requirement 
versus pre-approval. Contrave is 
an investigational combination 
therapy for the treatment of 
obesity. The two components of this 
combination therapy, naltrexone 
SR and bupropion SR, appear to 
act in a complementary manner in 
the central nervous system and are 
believed to address both biological 
and behavioral drivers of obesity. 

Pharmaceutical advancements
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California companies are also pushing 
developments in diabetes:

 • Bydureon is Amylin’s extended 
release version of Lilly’s Byetta 
which received a complete response 
letter from FDA in October is 
expected to be resubmitted by the 
end of 2011.

 • Afrezza is MannKind’s inhaled 
insulin (with device) product, 
which was resubmitted in July, and 
which is still the most advanced 
development for inhalable insulins 
after Pfizer/Nektar’s high profile 
discontinuation of Exubera in 2008.

Diagnostic 
advancements
Tethys	Bioscience:	Predicting	
chronic	diseases	five	years	
before	onset	

An estimated 57 million people in the 
United States have pre-diabetes, with 
10 to 15 percent of them at most risk of 
developing full-blown Type 2 diabetes. 
The challenge for physicians is to 
determine which of their pre-diabetes 
patients are in the highest risk group. 

Emeryville-based Tethys Bioscience has 
developed a simple blood test to help 
doctors address that question. Using 
standard amino assay analyzers, the 
company’s PreDx evaluates proteins 
and lipids in blood to detect biological 
changes that occur at or near the initial 
onset of the disease. The results, which 
are available in about 72 hours, help 
physicians determine which of their 
patients most need — and can most 
benefit from — intervention treatments.

With proper diet and exercise, the 
trajectory toward diabetes can be 
slowed or even reversed. And patients 
who are given a results printout with a 
definitive risk score are more motivated 
to make the tough changes than those 
who are told their risks are “high.” 

Tethys also is developing similar risk-
profile tests for cardiovascular disease 
and osteoporosis. The company hopes 
to have the first one, a test for heart-
attack risk, ready for market within the 
next two years.
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Researcher profile
Francine	R.	Kaufman,	M.D.:	Fighting	Type	2	diabetes	where	it	often	starts:	childhood

1970s to 33.8 percent in 2010. Among 
pre-school age children two to five years 
of age, obesity increased from 5 percent 
in 1976-1980 to 10.4 percent in 2007-
2008. For six to 11 year olds, those 
numbers increased from 6.5 percent to 
19.6 percent over the same period, and 
youth aged 12 to 19 saw obesity increase 
from 5 percent to 18.1 percent over the 
three decades. 

The trends were evident in California, 
too. In 1985, less than 10 percent of the 
state’s population was obese. In 2009, 
that portion had grown to 20 percent to 
24 percent. 

Between the mid-’70s and now, the 
condition commonly referred to as 
“adult-onset diabetes” became Type 
2 diabetes in everyday vernacular. 
Healthcare providers are finding more 
and more children with Type 2 diabetes, 
a disease that used to be diagnosed in 
adults aged 40 years or older.

“Now we have to redefine progress,” 
Kaufman said. “It’s no longer about, 
‘Can I get enough?’ Now we have to 
work on ‘How do I get the right balance 
between energy expended versus 
calories?’” 

More challenging than helping people, 
especially children understand that 
balance, is getting them to make the 
right choices. They are up against 
numerous systemic factors steering 
them toward oversized portions of food 
high in fat, sugar and/or salt. At the 
same time, they exercise less. 

To see the factors at work, “just look at 
Los Angeles,” said Kaufman. She lives 
on the western side of the metropolis 
where side-street traffic is often snarled 
by the volume of pedestrians and 
bicyclists. There, “tennis, biking and 
jogging clothes may as well be the dress 
code at Starbucks,” she said. “In eastern 
and central LA, it’s the opposite.” 
High crime makes outdoor exercise 
dangerous, parks are often locked, 

and peer pressure is rarely targeted 
at fitness and health. Worse, the 
communities with the fewest options 
tend to be home to ethnic groups more 
at risk than Caucasians for diabetes and 
other metabolic disorders.

Kaufman’s voice is among a growing 
number that want to address the issue 
at the environmental level. “First, 
we have to demand that we live in 
communities where it is possible to 
make healthful choices.” That includes 
access to fresh, healthful foods and safe 
places to walk, run and play.

While Kaufman says that the 
responsibility for maintaining healthful 
habits and body weights begins with 
individuals and their families, she 
believes communities should be re-
geared to support healthy lifestyles, too.

“California is at the forefront,” of that 
effort. “We also have a lot going on in 
the policy realm.” She cited the 2003 
ban on sodas in Los Angeles Unified 
School District facilities and the 2008 
regulations requiring nutritional 
information on chain restaurant menus 
as policy changes that California 
modeled for the rest of the country. 
San Francisco, in November, passed an 
ordinance requiring meals that included 
toys with their purchase to meet specific 
nutritional guidelines. The action, 
which targets food items with excessive 
calories, sodium and fat, has been 
dubbed the “Happy Meal Ban” because 
of its immediate impact on McDonald’s. 

Kaufman notes that California life 
sciences companies also are working 
toward new therapies for diabetes and 
other metabolic disorders. Medtronic 
Diabetes, where she is chief medical 
officer and vice president of global 
clinical, medical and health affairs, is 
developing a technology that blends 
glucose sensing and insulin delivery in 

Francine Ratner Kaufman, M.D., has 
had a distinguished 30-year career in 
diabetes care, research and advocacy. In 
2009, she became chief medical officer 
and vice president of global clinical, 
medical and health affairs at Medtronic 
Diabetes (Northridge, Calif.). Diabesity, 
her 2005 book, explores the ravages of 
the obesity and diabetes epidemics as 
they spread across the globe. “From the 
cavemen until the mid-’70s,” Francine 
R. Kaufman, M.D., said, “we spent our 
entire collective experience securing 
food.” She said humans worked at the 
problem from both sides — getting 
enough food to eat and reducing 
personal energy output so the food 
would nurture bodies longer.

She pegs the mid-1970s as the turning 
point. That is when the efforts expended 
on better preservation measures, 
more effective transportation, 
and overall production made food 
abundantly available in most of the 
developed world. That also is about 
the time that people had maximized 
energy-saving devices for work and 
transportation, and began making more 
sedentary activities their first choice in 
entertainment as well.

The observation is not merely 
anecdotal. The CDC’s National Health 
and Nutritional Examination Survey 
shows that the percentage of adults 
who are obese (body mass index  30) 
doubled from 15 percent in the late 
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a device that would serve as an artificial 
pancreas for Type 1 diabetes patients.

Bariatric or Lap-Band surgery has, 
Kaufman said, a “huge effect on insulin 
sensitivity. It begins to ameliorate 
diabetes symptoms even before the 
patients begin to lose weight.” She 
anticipates that other less invasive, 
possibly reversible means for altering 
gastrointestinal function will be 
developed as the “next-generation” 
therapy. 

On the technology front, innovations 
are being developed to help people 
adopt and maintain healthy practices. 
Social networking, real-time wireless 
glucose testing and Internet access 
to nutritional information are just a 
few possibilities of ways that people 
might one day use their phones to help 
manage their behavior.

While noting that budget concerns 
challenge continued diabetes and 
obesity research and development 
efforts, the economic climate might 
also hasten societal changes. Nearly 
17 percent of U.S. medical costs, or 
approximately $168 billion, can be 
blamed on obesity, according to a 
study that examined 2005 medical care 
data. The results also suggested that 
obesity adds more than $2,800 to a 
patient’s annual medical bill. A similar 
earlier study found that approximately 
half of the costs attributable to being 
overweight or obese were paid by 
Medicaid and Medicare. Preventive 
measures now that eliminate or 
significantly reduce healthcare costs 
and ensure productivity in the future 
may prove to be a fiscally necessary 
approach. 

Kaufman said that reversing the trends 
in obesity, diabetes and all weight-
related chronic conditions will require 
fundamental changes. Yet she points to 
earlier societal shifts as evidence that 
the challenge can be met. “When I first 

started practicing medicine,” Kaufman 
said, “there were cigarette vending 
machines in hospitals, and you could 
smoke anywhere in the building. And 
everyone did smoke.”

Kaufman, who reads and makes 
phone calls from her treadmill so she 
can fit exercise into her demanding 
schedule, said that she hopes most of 
the necessary changes come voluntarily. 
She also said that she believes that 
whatever therapies for prevention, 
intervention or treatment are developed 
in the future, all must “push toward a 
healthy environment for everyone.” 
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_____________________________________________________________________________________

Johnson	&	Johnson	Diabetes	Institution:	Transforming	diabetes	care	through	education

On	February	29,	2008,	the	Johnson	
&	Johnson	Diabetes	Institute,	LLC	–	
Silicon	Valley	opened	its	first	training	
center	in	the	United	States	to	improve	
how	practitioners	deliver	diabetes	care	
in	local	communities.	

With	a	vision	of	transforming	diabetes	
care	through	education,	the	Institute	
works	to	address	the	needs	generated	
by	the	diabetes	epidemic	by	providing	
healthcare	professionals	with	the	
most	up-to-date	information	and	
skills	training	to	help	improve	patient	
outcomes	at	the	community	level.	
The	mission	of	the	Institute	is	to	
improve	the	paradigm	of	diabetes	
care	by	transforming	the	best	
possible	outcomes	—	from	managing	
diabetes	to	mastering	diabetes	—	to	
enhance	the	quality	of	life	for	people	
with	diabetes,	their	families,	and	the	
community.	

Since	opening	its	doors,	the	Institute	
has	provided	class	instruction	to	more	
than	2,580	students.	In	addition	to	
hands-on	product	training,	instruction	
includes:

•	 Guidelines	and	Standards	of	
Diabetes	Care

•	 Decision	Points	in	Therapy

•	 Chronic	Care	Model	

•	 Communication	Techniques	and	
Behavior	Change	

•	 Reimbursement	for	Diabetes	Care	

In	2010,	the	Institute	held	webinars	that	
reached	more	than	820	participants.	
The	Institute	also	has	a	robust	online	
community	that	offers	additional	
educational	opportunities	such	as	
institute	faculty	blogs,	webinars	and	
discussion	forums	to	more	than	6,300	
members.	

www.jjdi.com
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Special section
California’s biomedical industry and the FDA:  
A looming crisis

Survey	research,	interviews	with	industry	
executives	and	analysis	of	published	
data	confirm	a	common	view	of	the	
FDA:	namely,	that	the	agency’s	policies	
and	process	represents	a	serious,	and	
growing,	barrier	to	innovation.	In	2012,	
reautherization	of	the	Prescription	Drug	
User	Fee	Act	(PDUFA)	and	Medical	
Device	User	Fee	Act	(MDUFA)	will	
come	before	Congress,	presenting	an	
opportunity	to	reexamine	key	questions	
about	the	agency:

•	 		How	FDA	regulation	influences	
private-sector	investment;

•	 		How	the	policies	and	actions	of	the	
FDA	influence	job	creation	and	U.S.	
competitiveness;

•	 	 How	the	agency	is	funded	–	the	mix	
of	industry	user	fees	and	government	
appropriations;

•	 		How	FDA	performance	affects	
American	patients.

Over the past decade, the FDA’s scope 
has been expanded as the agency has 
been assigned new responsibilities (e.g. 
tobacco, eggs). At the same time, the 
FDA has faced intense scrutiny from 
Congress, consumer groups and the 
press. Not surprisingly, this has led to 
heightened caution in drug and device 
reviews, and a tendency to focus less 
on benefits than on potential risks 
of new products. Whereas drug and 
device approval timelines had improved 
since the 1980s with the establishment 
of user fee programs, in recent years 
timelines have slipped.

Longer review times and 
unpredictability within the FDA 
regulatory process would in themselves 
be cause for concern. But in the heated 
international competitive environment 
of 2011, the FDA does not operate 
in isolation. Since the late 1990s, for 
example, authorities in the European 

for FDA approval of the original device 
in the U.S. Moreover, pushing product 
development offshore fosters the 
growth of innovation clusters in foreign 
countries, enabling them to build 
infrastructure to support additional new 
developments. Unintentionally, U.S. 
regulation enables foreign competitors 
to gain the chain of experience essential 
to technological innovation.

The financial crisis of 2008, reduced 
access to capital for startup biomedical 
companies, and continuing aversion 
to risk help explain why the financial 
risk posed by regulatory uncertainty 
has increased sharply in the past few 
years. With less capital available for 
product development, the risk of FDA 
uncertainty is compounded, causing 
investors to shy away from whole fields 
of otherwise promising technologies 
(e.g. diabetes). Meanwhile, inefficiencies 
at the FDA cause companies to create 
mirror inefficiencies of their own. 
Costs for regulatory affairs staff and 
consultants, for example, are growing 

Figure 40. A consequent slowdown in the time taken to review new drugs  
and devices

Union (EU) have viewed regulatory 
practices for drugs and devices as a way 
to regain competitive advantages in the 
biomedical industry. And EU regulators 
explicitly redesigned their processes to 
outperform the FDA in order to attract 
U.S. biopharmaceutical and medical 
device firms. The past several years have 
seen the wholesale movement of clinical 
trials abroad, with many biomedical 
companies (especially medical device 
manufacturers) deciding to launch their 
products in Europe first. 

There are real long term risks in this 
global shift. The offshoring of clinical 
trials, early stage commercialization, 
scaling and manufacturing offers 
international competitors an edge over 
the U.S. This is compounded because 
early clinical experience with innovative 
products leads to incremental 
technological improvements. In some 
instances, companies are introducing 
second and third generation versions 
of a medical device (e.g. cardiovascular 
stent) in Europe while they are waiting 

…And a consequent slowdown in the time taken to review new drugs and devices

Submission fiscal year

1. By fiscal year of submission date. Only includes NMEs and NBEs. 2008 includes estimated figures for applications 
which received a Complete Response Letter (CRL) and have not been withdrawn, using historical averages of CRL 
2nd Cycle times. Source: FDA drug database, EvaluatePharma. 2. By fiscal year of clearance date. 510(k)s clearances 
only includes original clearances. Source: FDA devices database. 3. By fiscal year of approval date. PMA approvals 
only includes original approvals. Source: FDA devices database.
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By David Gollaher, Ph.D., president 
and CEO of CHI-California Healthcare 
Institute and Simon Goodall, Partner 
and Managing Director, The Boston 
Consulting Group
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Figure 41. Since 2007 there has been a sharp change in the relative approval of 
drugs in the U.S. and the EU.

Figure 42. 2011 CEO Survey: Select the extent to which you agree to each of the 
following statements.

The current FDA regulatory approval 
process has slowed the growth of our 

organization
The US FDA regulatory approval 
process is the best in the world

Strongly disagree
Disagree
Agree
Strongly agree

4% 
23%
23%
51%

28% 
41%
26%
5%

to the point where they are nearing and 
in some cases, exceeding spending for 
R&D in smaller biomedical companies.* 

A strong, efficient, effective FDA is 
equally in the interest of industry, 
the American public, and patients. In 
light of the upcoming congressional 
reauthorization of user fees for 
biopharmaceutical and medical device 
companies, there is an opportunity to 
reinvigorate the relationship between 
FDA and industry. In addition to 
restoring stable, consistent and 
appropriate review times (like those 
in the mid-2000s), the goals for an 
improved FDA should include:

 • Increasing transparency, consistency 
of standards, and predictability 
throughout the application and 
review process at the reviewer, 
manager and agency leadership 
levels;

 • Encouraging the FDA to provide 
clear early guidance on clinical 
study and data requirements, and 
to communicate regularly with 
sponsors on approvability;

 • Enhancing standards with respect to 
process and timing for approvals;

 • Reestablishing an appropriate 
balance between benefit and risk – 
clarifying the impossibility of zero-
risk as a standard, and explaining 
benefit-risk assessment criteria to 
stakeholders.

Owing to its preeminence in  
biomedical innovation and  
unmatched concentration of life 
sciences companies, California has  
the greatest interest in ensuring that the 
FDA encourages continued investment 
in biopharmaceutical and medical 
device innovation. An efficient 
FDA will produce benefits equally  
for the California economy and  
patients worldwide.

Since 2007 there has been a sharp change in the relative approval of drugs in the US and the EU…

FY 2004

70%

FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 Submission
year

% of approvals

Approval 
in EU first

Approval 
in U.S. first

Note: Sample comprises only drugs being reviewed in both the US and EU, data are categorized by US submission 
year. Where drug has not been approved in one jurisdiction delay is counted as difference between first approval and 
1/23/2011. Difference between 2004–2006 and 2007–2009 found to be statistically significant at the 5% significance 
level. See methodology for more information. Source: FDA drug database; EMA drug database; BCG analysis.
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 Aabed Meer and Josh Makower, MD, Stanford University
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Special section
Wireless technology promises to rein in costs 
while improving healthcare 

Eric J. Topol, M.D. is the director of 
the Scripps Translational Science 
Institute, a National Institutes of 
Health funded program of the Clinical 
and Translational Science Award 
(CTSA) Consortium focused on 
advancing individualized medicine. 
He is the chief academic officer of 
Scripps Health, a senior consultant 
cardiologist practitioner at Scripps 
Clinic, and professor of translational 
genomics at The Scripps Research 
Institute.

Digital devices, such as smart phones 
and the iPad, have changed the world 
in a single generation. The technology 
has rearranged human routines, pop 
culture, marketing and politics.

Those transformations, however, are 
likely to be dwarfed by the imminent 
advances wireless technologies will offer 
to healthcare.

Eric J. Topol, M.D., vice chairman of 
the board and chief innovation officer of 
the West Wireless Health Institute, said, 
“We will all be connected to cell phones 
soon.” Indeed, more than 5 billion cell 
phones already are in use worldwide, 
and half of all Americans are expected to 
have smart phones by the end of 2011. 

As mobile devices have grown smaller 
and smarter, so has technology for 

monitoring vital signs. Sensors on the 
wrist can collect blood pressure, heart 
rate, oxygen concentration in the blood, 
breathing rate, body temperature 
and more. Combining the sensors’ 
capabilities and people’s comfort with 
and access to cell phones, Topol said, 
“has huge implications for healthcare 
delivery.” 

Topol illustrated the potential 
by explaining that smart phone 
applications can be developed to 
monitor any physiologic metric. The 
measurements can be taken remotely, 
making it possible for patients to 
adhere to their regular work and family 
schedules and for healthcare providers 
to assist them from miles away.

A more continuous gathering of data 
also better indicates the state of one’s 
health than does the “snapshot” 
approach of collecting key measures 
only during office visits. That is 
especially true for cardiovascular 
patients, Topol said, where the true 
indicator of heart attack or stroke risk 
is not high blood pressure but, rather, 
swings in blood pressure from high to 
low. Frequent or continuous monitoring 
may pick up the signs of an imminent 
incident — such as a heart attack — 
triggering the patient to take immediate 
action to prevent it.

Cardiovascular disease is one indication 
for which California-developed wireless 
health products already are available 
(see side bar on page 52). 

Diabetes is another condition in which 
wireless technologies could play a key 
role. Nearly 20 million Americans are 
at risk of developing the disease and 30 
million already have. Worldwide, 300 
million people have diabetes. Topol, 
who has monitored his own glucose out 
of curiosity, said that managing diabetes 
is a highly complex and delicate 
endeavor.

“Most diabetics don’t have a clue 
what’s stressing their pancreases,” he 
said. With new wireless devices, they 
would “have the technology to help 

them pinpoint what’s knocked them off 
balance.”

The overarching objective is to prevent 
disease, Topol said. Using a continuous 
glucose monitoring “app,” individuals 
at risk of developing Type 2 diabetes 
could more easily determine their best 
food, exercise and lifestyle choices 
for attaining optimal blood sugar 
results — as measured by their device. 
By incorporating their findings into 
their daily lives, they could prevent the 
disease from ever occurring. 

By empowering patients with real-time 
information and immediate feedback 
to help them manage their disease, 
wireless technology could make a 
significant and positive difference in 
patients’ and their caregivers’ quality of 
life. At the same time, the cost-savings 
potential is enormous.

“The U.S. spends $2.5 trillion dollars 
in healthcare annually,” Topol said. 
“And one-third of the costs are diabetes 
related.” With the CDC estimating that 
up to one in three Americans will have 
diabetes by 2050, wireless technology 
that lessens the costs could not come 
soon enough. 

Topol said that social media could be 
harnessed to create competitiveness 
among community members to adopt 
more healthful behaviors. As evidence, 
Nike sells a wristband for runners 
that tracks such data as distance, 
pace, time and calories burned during 
a run. That data can be uploaded to 
nikeplus.com, where users can chart 
their personal progress and share 
it with others in the Nike+ online 
community. The technology also can be 
used to publish results on individuals’ 
Facebook, Twitter or other social media 
accounts. Having friends — actual 
or cyber — to show off for or to offer 
support increases one’s commitment to 
healthful behaviors.

“California is the center of social 
media,” he added, “which is going to be 
bigger for healthcare than anyone has 
envisioned.” He said that at the same 
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time that wireless technologies can help 
one patient and his or her physician 
manage the individual’s health, they 
can be contributing new data to better 
describe the symptoms, management 
and outcomes for the entire population 
of patients with that condition. A social 
media company based in Cambridge, 
Mass. — Patients Like Me — is 
compiling integral data from patient 
populations globally toward better 
research and management of a long 
list of prevalent and rare diseases. The 
organization also connects patients to 
one another and to information and 
resources to help them manage their 
conditions.

Another area that is being equipped 
with wireless technologies is sleep 
disorders. Topol said, “Tens of millions 
of people are living with undiagnosed 
sleep disorders,” conditions that 
have been linked with poor work 
performance, driving accidents, 
relationship problems, and mood 
problems like anger and depression. 
Chronic sleep loss also has been shown 
to increase the risk of heart disease, 
diabetes and obesity. Currently, to be 
diagnosed, many patients check into 
“sleep labs,” where they are fitted with 
monitors to measure such metrics as 
brain activity, heart activity, changes in 
blood pressure, and blood oxygen levels. 
They sleep a night at the facility to be 
diagnosed and then again to monitor 
the therapy.

“We could, today, attach a sleep sensor 
to your phone,” Topol said, “which you 
could sleep with in your own bed, where 
you’re going to sleep most normally.” 
The device would record the metrics 
necessary to diagnose sleep disorders.

As with any disruptive technology, 
however, there are challenges to 
commercializing wireless technologies. 
One, Topol said, is that the medical 
community is very resistant to change. 
It takes time to learn and trust new 
technologies enough to recommend 
them to patients, time that clinicians 
may not have. 

Another issue concerns reimbursement. 
In the sleep disorders example, the 
ability of prospective patients to 
administer their own diagnostics in 
their own homes would immediately 
and significantly reduce the demand for 
services at specialized sleep clinics.

Topol, a cardiologist, has seen 
technology’s effect on his own practice. 
In February 2010, GE introduced a 
pocket-sized ultrasound device. Called 
Vscan, it produces high-resolution 
videos of the heart in minutes. Topol 
said that he uses the Vscan with all of 
his patients and has markedly reduced 
the number of full echocardiograms he 
orders.

The latter, a “full echo,” is a test that 
costs more than $1,500, takes 40 to 
45 minutes to perform, and requires 
an appointment and return visit. Each 
full scan that is not required “costs” 
the physician a share of the diagnostic 
fee and an added patient visit. Yet 8 
million heart echoes are done yearly in 
the United States at a combined cost of 
well over $10 billion. “If we can cut that 
at least 10 percent to 20 percent,” Topol 
said, “it has enormous potential.” 

In other indications, Centers for 
Medicare & Medicaid Services (CMS) 
reimbursement parameters would 
have to be adapted to compensate 
for wireless devices. Complications 
in getting reimbursed could delay 
physician and/or patient interest in the 
new products.

Topol said that while there is a 
shorter development time between 
discovery and filing for FDA approval 
with wireless technologies than with 
pharmaceutical products or implantable 
devices, the process remains 
complicated. “Part of the challenge is 
that there are no studies yet to prove 
that wireless glucose monitoring 
improves health or saves lives,” he said. 
The sector has the added complexity 
of also having to satisfy Federal 
Communications Commission (FCC) 
requirements. 

Another challenge is the lack of 
standards and coordination across the 
sector. Ideally, wireless technologies 
would all be aggregated on one’s 
phone. Otherwise, patients could find 
themselves hooked up to multiple 
monitoring devices, which would be 
cumbersome. 

“All of these challenges are 
surmountable,” Topol said. “And if the 
technology helps people and lowers 
costs, it’s just a matter of time before it 
is adopted.”

Topol said that wireless access, 
the Internet and the growth of 
social networking have made ours 
a consumer-centric world. Today’s 
patients have access to and are more 
likely to seek out information about 
their conditions. With that knowledge 
and involvement comes demand for 
better, more effective therapies and 
more access to them. 

“From the time that the first clot 
dissolving agent for stroke victims was 
proven to work, it took more than seven 
years for it to be used in patients,” Topol 
said. “Patients’ tolerability for waiting 
has completely changed.”

“The next couple of years will put us in 
a powerful position,” Topol said of the 
West Wireless Health Institute, which 
was founded in 2009 in La Jolla, and 
the wireless health technology industry 
in California. “There are literally more 
than 100 wireless companies in San 
Diego alone,” he said. A leader among 
them is Qualcomm. Silicon Valley 
pillars such as Dell and Google are 
potential partners as well.

“We would love to work with Apple,” 
Topol said. He suggested that patients 
may one day use devices like Apple’s 
handheld wireless iPad to download and 
study their own X-rays, ultrasounds, 
and other imagery.

Given the life- and health-improving 
benefits, the cost-cutting potentials 
and innovation’s ability to spawn 
new breakthroughs, Topol knows the 
conversation has only just begun.
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Devices	and	products	

in	the	wireless	health	

technology	space	include	

“end-to-end”	systems	

such	as	wearable	sensors	

that	transmit	personal	

health	and	activity	data	

to	physicians,	caregivers,	

and	fitness	coaches.	Other	

breakthroughs	include	

tagging	medications	to	

ensure	proper	dosage	

and	patient	compliance	

and	coding	and	tracking	

systems	to	prevent	

mistakes	in	dispensing	

medications.

Here	are	a	few	of	the	many	

wireless	innovations	that	

California	companies	

are	developing	toward	

delivering	better	healthcare	

to	more	patients	at	a	lower	

cost.	

Bayer HealthCare Pharmaceuticals,	
which	has	manufacturing	facilities	in	
Sunnyvale,	Emeryville	and	Berkeley,	in	
June	2010	launched	FactorTrack,	the	
first	customizable	mobile	application	for	
people	with	hemophilia	A.	FactorTrack	
is	a	free,	personal	and	interactive	mobile	
application	that	helps	make	it	easier	to	
track	and	record	hemophilia	factor	VIII	
infusions.

CareFusion Corporation,	of	San	Diego,	
offers	a	line	of	medication	management	
services	designed	to	ensure	that	
medications	are	stored,	prepared,	
dispensed,	prescribed	and	used	safely	
and	efficiently.	Through	its	bar-coding	
system	and	standardized	practices,	
CareFusion	provides	large	pharmacies	
with	medication	dispensing	practices,	
order	management,	and	point	of	care	
verification,	enhancing	patient	safety	
across	the	entire	continuum	of	care.

Corventis, Inc.	is	the	San	Jose-
based	developer	and	manufacturer	of	
cardiovascular	devices	that	combine	
medical	device,	telecommunication	and	
information	technologies.	The	company	
markets	two	products	that	provide	
continuous	monitoring	of	key	metrics.	
Both	look	like	adhesive	bandages,	
are	waterproof	and	last	for	a	week,	
transferring	data	back	to	the	physician	in	
real	time.	

The	UVANT	Mobile	Cardiac	Telemetry	
System,	approved	in	January	2010,	
monitors	symptomatic	and	asymptomatic	
cardiac	abnormalities	to	help	physicians	
diagnose	and	treat	cardiac	arrhythmias.	
The	AVIVO	Mobile	Patient	Management	
System,	launched	in	2009,	collects	
key	vital	signs	to	help	physicians	track	
patients’	health	status	and	detect	
potential	health	risks	or	worsening	
conditions.	

iRhythm,	which	is	headquartered	in	San	
Francisco	and	also	has	a	Huntington	
Beach	facility,	has	introduced	a	family	
of	products	to	gather	and	evaluate	ECG	
data	in	order	to	improve	the	diagnosis	
of	cardiac	arrhythmias.	The	company’s	

product	line	includes	long-duration,	
single-lead,	continuous	recording	
diagnostic	devices	such	as	The	Zio	
Patch.	The	prescription-only,	single-
use,	continuously	recording	ECG	
monitor	records	the	heart’s	electrical	
activity	via	a	patch	that	can	be	worn	
for	up	to	14	days.	It	was	approved	
in	May	2009	for	use	on	patients	who	
may	be	asymptomatic	or	who	may	
suffer	from	transient	symptoms	such	
as	pre-syncope,	syncope,	palpitations,	
shortness	of	breath,	dizziness,	
lightheadedness,	fatigue	or	anxiety.

Philips Healthcare,	which	has	
facilities	in	Milpitas,	Oxnard	and	
Brisbane,	provides	home	healthcare	
solutions	for	sleep	and	respiratory	
disorders,	independent	living,	and	
remote	monitoring.	Maker	of	Lifeline,	
the	emergency	alert	pendant,	Philips’	
is	the	only	such	device	that	can	
automatically	call	for	help	if	the	wearer	
falls	or	is	disoriented,	immobilized	or	
unconscious.

Proteus Biomedical	of	Redwood	City	
is	developing	an	ingestible	sensor	small	
enough	to	be	imbedded	in	pills.	The	
silicon	and	metal	sensor	is	designed	to	
be	activated	by	stomach	acid	and	emit	
a	faint	radio	signal	to	a	small	receiver	
patch	worn	on	the	patient’s	skin.	The	
system	can	document	that	medication	
is	taken,	while	also	recording	vital	signs.	
In	addition	to	ensuring	compliance	with	
the	therapeutic	regimen,	the	system	will	
enable	physicians	to	adjust	dosages	
and	timing	to	customize	their	patients’	
treatments.	

ResMed Corp	of	San	Diego	develops,	
manufactures	and	markets	products	to	
diagnose	and	treat	sleep	disorders.	The	
company’s	ResTraxx	product	provides	
physicians	with	web-based	monitoring	
of	all	of	their	patients	with	sleep	
disorders.	More	specifically,	the	device	
alerts	doctors	to	which	of	their	patients	
are	not	using	their	CPAP	machines	
or	whose	machines	are	not	providing	
sufficient	relief	from	the	sleep	disorder.	
That	enables	the	physicians	to	work	
more	efficiently	and	to	provide	added	
care	to	the	patients	who	need	it	most.

Emerging	wellness	health	companies	and	products
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Workforce development
	

A	thriving	entrepreneurial	community	
and	highly	skilled	workforce	are	key	to	
the	success	of	the	biomedical	industry	
in	California.	The	synergies	between	
California’s	public	and	private	colleges	
and	the	companies	launched	by	their	
faculties	and	graduates	led	to	the	thriving	
“clusters”	of	schools,	firms,	investors	and	
suppliers	in	the	Bay	Area,	Sacramento,	
Los	Angeles,	Orange	County,	Riverside	
and	the	San	Fernando	Valley,	and		
San	Diego.

As universities and companies have 
grown, and the clusters have matured, 
the boundaries separating academica 
and business have become more 
fluid. The same academic systems 
that inspired young researchers to 
launch their own companies, began 
training workers to perform technical, 
specialized and highly regulated 
functions for those companies’ 
development programs. In turn, 
companies supported the universities’ 
foundations and helped shape their 
curricula. Industry hired labs within 
the university system to do contract 
research and licensed additional 
technologies or discoveries to improve 
their products

The science also became more 
complex with each new breakthrough. 
Researchers from different disciplines 
began working together. Each applied 
their expertise toward solving seemingly 
intractable problems and made 
headway in brand new fields such as 
genomics, gene therapy, personalized 
medicine, nanotechnology, stem cell 
research and more.

Education and training collaborations 
are paying off, with companies citing 
the local workforce as a key benefit and 
critical consideration for locating and 
sustaining operations in California. 
Yet much work remains to be done. 
In fact, respondents to the 2011 CEO 
Survey found the skills of the emerging 
workforce — new high school and 
college graduates — lacking (Figure 
43). Their shortcomings are not only in 
math and science skills, where the bar 
is set especially high, but also in reading 

to the organization’s activities and goals 
(Figure 55). There, too, respondents 
found the emerging workforce ill-
prepared in the functions that require 
inquisitive thinking, with 35 percent 
saying prospective employees were 
least prepared to conduct research. 
Manufacturing skills came in second at 
27 percent.

The challenge and the opportunity of 
ensuring a strong biomedical workforce 
are both huge. California’s learning 
institutions and life sciences industry 
continue to respond in ways designed 
to enable the state’s ongoing dominance 
in biomedical innovation. The following 
descriptions illustrate the collaborative 
ways that industry and academia are 
reinforcing the state’s dominance in the 
life sciences industry.

and writing competencies. Of the four 
categories queried, only computer 
skills were given promising scores. 
Respondents said that 50 percent had 
somewhat or completely adequate 
skills and none replied that they were 
completely inadequate.

At the basic education level, there 
remains the need to interest California’s 
youth in math and science at earlier 
ages. In fact, 73 percent of the 2011 CEO 
Survey respondents said that improving 
K-12 education was the critical key to 
workforce development in California 
(Figure 44).

From an operational perspective, 
biomedical employers are looking 
for prospective employees who are 
prepared and committed to contributing 

Figure 44: 2011 CEO Survey: Which 
of the following key area needed 
improvement in educating the 
workforce in California?
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12th grade

17%
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school training
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training

Source: Bureau of Labor Statistics Quarterly Census of
Employment and Wages and Company Specific SEC filings.

Figure 43: 2011 CEO Survey: Rate the adequacy of California’s emerging 
workforce
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Figure 45: 2011 CEO Survey: Of the 
following choices, select the primary 
capacity in which the workforce in 
California is least prepared.
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Source: Bureau of Labor Statistics Quarterly Census 
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Source:	Bureau	of	Labor	Statistics	Quarterly	Census	of	Employment	and	Wages	and	Company	Specific	SEC	filings.
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University of California
Rising to the challenges and opportunities in  
the current economic climate

John D. Stobo, M.D., is senior 
vice president for health sciences 
and services for the University of 
California

William Tucker is the executive 
director, innovation alliances 
and services for the University of 
California

The	UC	system

Campuses:	10

Newest campus:		Merced,	dedicated	in	2005

Academic study areas:	More	than	150	disciplines

Graduate students:	Approximately	42,000	graduate	students;	UC	produces	7	
percent	of	the	nation’s	new	PhDs	annually	

UC	also	oversees	and	houses	California’s	four	Governor	Gray	Davis	Institutes	for	
Science	and	Innovation,	which	were	established	to	accelerate	technology	transfer	
and	increase	the	interactions	among	the	state,	UC	and	industry.

These	centers	are:	

•	 Center	for	Information	Technology	Research	in	the	Interest	of	Society	(CITRIS)

•	 California	Institute	for	Quantitative	Biosciences	(QB3)	(related	story	on	page	83)

•	 California	NanoSystems	Institute	(CNSI)

•	 California	Institute	for	Telecommunications	and	Information	Technology	(Calit2)	

Five	medical	centers	support	the	clinical	teaching	programs	of	UC’s	medical	and	
health	sciences	schools.	The	centers	provide	a	full	range	of	healthcare	services	in	
their	communities	and	are	sites	for	the	development	and	testing	of	new	diagnostic	
and	therapeutic	techniques.	Collectively,	these	centers	comprise	one	of	the	largest	
healthcare	systems	in	California	and	one	of	the	two	largest	Medi-Cal	providers	in	the	
state.	The	medical	centers	annually:

•	 Treat	more	than	138,000	inpatients

•	 Log	261,000	emergency	room	visits

•	 Record	more	than	3.6	million	outpatient	visits

The	UC	health	system	operates	Level	I	trauma	centers	in	four	of	its	five	regions	
and	staffs	San	Francisco	General	Hospital’s	Level	I	trauma	center.	The	UC	system	
also	has	relationships	with	more	than	100	affiliated	Veterans	Affairs,	county	and	
community-based	health	facilities	throughout	California.

UC	manages	three	U.S.	Department	of	Energy	national	laboratories	with	nearly	
19,000	employees.

Besides	world-class	classrooms	and	labs,	UC	has	dozens	of	museums,	concert	
halls,	art	galleries,	botanical	gardens,	observatories	and	marine	centers	—	gathering	
places	for	the	community	as	well	as	academic	resources.

Another	half	million	people	benefit	from	UC	Extension’s	continuing	education	
courses	and	from	Cooperative	Extension’s	agricultural	advice	and	educational	
programs	located	throughout	the	state.
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Through the first decade of this century, 
analysts looked at healthcare delivery 
in the United States and consistently 
found shortages of doctors and nurses, 
especially in rural or blighted urban 
areas. They also predicted imminent 
crises in specialty practices, such as 
gerontology.

“When you have money,” said John D. 
Stobo, MD, senior vice president for 
health sciences and services for the 
University of California (UC), “you build 
more medical schools and create more 
nursing programs” to correct a shortage 
of healthcare workers.

“When money is an issue,” he 
continued, “you look at the situation 
more pragmatically.” If people can’t 
get the care they need, the underlying 
problem may not necessarily be a 
shortage of doctors or nurses. “The 
problem is access to healthcare,” Stobo 
said.

Stobo cited the California Telehealth 
Network (CTN) as a technology-driven 
solution that is more effectively and 
efficiently filling the need for healthcare 
access to those who live in California’s 
rural areas. Led by the Center for 
Information Technology Research in 
the Interest of Society (CITRIS) and 
researchers at the UC Davis Medical 
Center, CTN is a groundbreaking 
statewide “medical grade” network. It 
links 863 sites throughout California 
— hospitals, teaching and research 
institutions, clinics, and other providers 
— for patient care and research using 
telehealth technology. The system 
enables a few specialists to serve 
patients across large geographic areas, 
something they could not physically 
manage.

In 2007, Gov. Arnold Schwarzenegger 
asked the University of California to 
serve as the lead agency in developing 
and managing the CTN project. On Aug. 
17, 2010, the governor and U.S. Chief 
Technology Officer Aneesh Chopra 
launched the network at the UC Davis 

Cancer Center in Sacramento. The 
network is the result of a $30 million 
joint funding effort between the Federal 
Communications Commission (FCC), 
the California Emerging Technology 
Fund (CETF), the California HealthCare 
Foundation, UnitedHealthcare, the 
National Coalition for Healthcare 
Integration, the University of California 
and other private and public entities. 

In such large initiatives as CTN, 
Stobo said, UC is able to leverage its 
technology, ingenuity and connections 
to put together effective teams and to 
bring projects to fruition. As part of 
the CTN development, UC established 
the 501(c) organization responsible for 
operating the network going forward, 
freeing UC Davis’ health IT experts to 
tackle other public health challenges.

Stobo’s story does more than illustrate 
the enormous role that the UC system 
plays in addressing systemic societal 
challenges. The example also serves as 
an analogy for the UC system itself.

For most of its history, the UC system 
has had money. It first opened its doors 
in 1869 with 10 faculty members and 38 
students. Today, the UC system includes 
more than 220,000 students and more 
than 170,000 faculty and staff on 10 
campuses (see sidebar page 67). 

All of the system’s resources, facilities 
and programs, however, have been 
under extreme stress since the 
financial crisis began in 2007. Facing 
a $24 billion budget deficit in 2009-
2010, California made drastic cuts to 
its education, healthcare and social 
services. That was a debilitating turn 
for the state’s educational institutions, 
which depend on the state for their 
largest single source of salary funding.

UC received 20 percent less state 
funding for fiscal year 2009-2010 than 
it had just two years earlier, leaving 
a budget shortfall of $813 million. 
Approximately 100,000 nonunion UC 
employees had their pay cut through 

unpaid furlough days, starting Sept. 1, 
2009. The furloughs amounted to pay 
reductions of between 4 percent and 10 
percent, depending on the employee’s 
salary range. In addition to cutting 
programs, staff and faculty recruitment 
— and reducing freshmen enrollment 
by 6 percent — the UC system raised 
student fees by 9.3 percent for the 
2009-2010 school year. The regents 
approved an additional 3.2 percent 
increase in student fees to be fully in 
place by the fall 2010 term.

The crisis is not over. The state 
continues to face budget deficits with 
no obvious permanent solutions. For 
fiscal year 2010-2011, UC anticipates 
a budget gap of $1 billion. The UC 
Regents approved an additional 8 
percent tuition and fee increase in 
November 2010. The increase of 
$822 for all UC students will raise the 
undergraduate cost to $11,124 per year 
(a system-wide average of $12,150 when 
individual campus fees are included). 
Other 2010-2011 cost-cutting measures 
have included a paring down of the 
Office of the President, an action that 
is part of system-wide administrative 
reforms that could save $500 million 
annually. UC has restructured debt, 
cancelled some bonus and incentive 
programs, cut energy use on its 
campuses, implemented staff reductions 
and continued to reduce course and 
program offerings. 

For longer-term solutions, the system 
in 2009 formed a Commission on 
the Future. The commission’s five 
work groups assessed the size and 
shape of the system, its education and 
curriculum, access and affordability, 
and funding and research strategies. 
The commission found that UC 
continues to meet its 1960 Master Plan 
for Higher Education obligations to 
provide a place for California residents 
in the top one-eighth of each graduating 
high school class and spots for eligible 
state community college transfer 
students. At the same time, the board 
offered recommendations (see sidebar 
page 67) to help the university preserve 
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access and quality while addressing 
the fiscal challenges of reduced state 
funding. 

In addition to its operational 
recommendations, the commission 
called on UC president Mark G. Yudof 
to develop two resolutions. The first, 
would reaffirm UC’s commitment to its 
admission responsibilities under the 
master plan. With that plan, California 
opened college to all residents and 
helped make the state an engine of 
economic growth and technological 
innovation. 

The second resolution would reaffirm 
UC’s commitment to the 1994 
University of California Financial 
Aid Policy, which states that financial 
considerations must not be an 
insurmountable obstacle to a student’s 
decision to seek and complete a UC 
degree. 

In line with Stobo’s healthcare 
access analogy, however, the effect of 
California’s financial crisis on the UC 
system might better be viewed as a 
symptom than the problem. From that 
perspective, Stobo and William Tucker, 
UC’s executive director of innovation 
alliances and services, say many 
programs and research centers within 
UC already are seeking ways to make 
their operations more self-sustaining 
while advancing their missions.

Stobo said that individuals within the 
UC system continue to pool resources 
to offer better care to patients and 
revolutionize approaches to research, 
technology and healthcare delivery. As 
an example, he described the ATHENA 
Breast Health Network. Launched in 
September 2009, the groundbreaking 
project will initially involve 150,000 
women throughout California who 
will be screened for breast cancer and 
followed for decades through the five 
UC medical centers. The project is 
expected to generate a rich collection 

The	UC	Commision	for	the	Future	Recommendations

Among	the	working	groups’	proposed	recommendations	for	the	UC’s	future	were	
these	short-	and	mid-term	actions	designed	to	cut	costs,	increase	revenues	and/or	
enhance	efficiencies:

•	 Expedite	system-wide	administrative	reforms	that	could	save	$500	million	
annually	(already	underway).

•	 Adopt	strategies	to	enable	some	students	to	earn	a	bachelor’s	degree	in	less	
than	four	years.

•	 Develop	ways	to	streamline	the	pathway	for	transfer	students.

•	 Continue	to	explore	expanded	use	of	online	instruction.

•	 Increase	the	enrollment	and	cap	the	number	of	nonresident	undergraduate	
students.

•	 Enhance	the	ASSIST	website,	which	provides	course	articulation	information	to	
transfer	students	(A	redesign	of	the	system	already	is	underway.)

•	 Work	in	conjunction	with	other	major	research	institutions	to	increase	efforts	to	
recover	more	of	the	operational,	or	indirect,	costs	that	many	research	grants	do	
not	fully	cover	with	the	goal	of	capturing	an	additional	$300	million	annually.

•	 Facilitate	multi-campus	research	and	doctoral/post-doctoral	training,	and	
improve	policies,	processes,	technology	and	facilities	in	this	area.

•	 Increase	the	proportion	of	graduate	students	from	22	percent	of	total	enrollment	
to	26	percent	by	2020-2021	as	a	way	to	adequately	support	UC’s	research	and	
instructional	missions.

•	 Explore	the	expansion	of	self-supporting	degree	programs	to	expand	access	
and	generate	up	to	$250	million	a	year	in	additional	revenue.

•	 Develop	ways	to	expand	private	donations	and	increase	the	amount	of	gifts	that	
can	be	used	for	unrestricted	uses,	such	as	to	support	academic	and	research	
operations	(approximately	95	percent	of	the	$1.3	billion	raised	in	endowments	
in	2008-2009	is	restricted	for	specific	programs	or	objectives;	only	$25	million	is	
unrestricted.)

•	 Develop	a	multiyear	advocacy	campaign	to	foster	public	and	political	support	
for	UC.

•	 Lobby	the	federal	government	for	an	augmentation	to	Pell	Grants	that	would	
fund	core	operations.	
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of data and knowledge that will shape 
breast cancer care in the way the 
renowned Framingham heart study 
changed the care of patients with heart 
disease. 

The ATHENA project is headed by 
principal investigator Laura Esserman, 
MD, MBA, professor of surgery and 
radiology, director of the UCSF Carol 
Franc Buck Breast Care Center and 
co-leader of the breast oncology 
program at the UCSF Helen Diller 
Family Comprehensive Cancer Center. 
In addition to compiling essential and 
unprecedented data from breast cancer 
patients, the collaboration of UC’s five 
cancer centers also enables them to 
more easily conduct breast cancer trials. 
Using a common information center 
and one investigational review board 
(IRB), the coalition is more attractive to 
therapeutic developers seeking clinical 
trial investigators. The arrangement 
also enables the UC cancer centers to 
more quickly identify trial candidates 
and to place their patients into 
investigational new drug programs they 
might not otherwise learn about.

“We are looking at using the multi-
campus approach to conducting clinical 
trials in other specialty areas,” Stobo 
said, “and at whether a system-wide 
IRB would make sense.”

In the biomedical arena, Tucker said, 
key initiatives include incubators — 
structured arrangements that enable 
faculty, graduate students and post-
doctoral fellows to begin the process 
of transforming their early stage 
discoveries into marketable products. 
From providing lab space and access 
to university equipment to connecting 
would-be entrepreneurs with the 
investment, business and legal mentors 
they would need to succeed, U.S. is 
paving the path to business formations.

In a related area, Tucker said that some 
discoveries require more testing to be 
made attractive to industry. “We are 
starting a ‘proof-of-concept fund,’” he 
said, “to facilitate tech transfer by taking 
ideas with market potential to the next 
level.” Demonstrating that a basic 
research discovery offers measurable 
benefits would make the intellectual 
property more attractive and valuable to 
potential partners. Tucker added that by 
creating a comprehensive database of 
the discoveries available for technology 
transfer across the system, we hope to 
also accelerate transactions. 

Tucker said that the UC system 
also is investigating and comparing 
best practices in other states to find 
new avenues to pursue for revenue, 
grants or other funding. He said that 
incentives have been instituted in 
Wisconsin, Minnesota and other states 
that give taxpayers — individuals and 
corporations — tax credits for investing 
in their state’s emerging biomedical 
companies. The approach provides 
small companies with more money 
to invest in technology transfer from 
universities and research centers. 

Both Stobo and Tucker are proponents 
of reevaluating the UC system’s role in 
the state’s economy, service structure 
and still-growing innovation legacy. 
“We need to have a fundamental 
discussion, involving industry, 
government and universities, about the 
key societal functions of each,” Tucker 
said. The three entities all impact 
employment, healthcare, education, and 
quality of life, each working in their own 
way. “We need to create places where 
we can meet and talk at C-levels about 
what each brings to the table and to be 
sure that, at the least, we are not putting 
obstacles in one another’s way.”
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California State University System 
Reaching out to California students of all ages

According to the California Master 
Plan for Higher Education, the 
primary mission of the California State 
University (CSU) system is to provide 
“undergraduate education and graduate 
education through the master’s degree 
including professional and teacher 
education.”

The plan has evolved since it was 
implemented in 1960, and so has CSU’s 
outreach. Today the system provides 
programs designed to inspire and 
instruct Californians of all ages and 
backgrounds to pursue higher education 
and training in the state’s innovative 
industries. The following three 
descriptions help illustrate the diversity 
of CSU’s learning opportunities as well 
as the university system’s awareness of 
the workforce needs in California.

IMPACT	L.A.	

Among middle-school students, 
engineering excitement can be 
contagious, especially when they 
have hands-on exposure to building 
homemade lava lamps and solving 
crimes with ink chromatography.

The findings come from the IMPACT 
L.A. Graduate Teaching Fellows 
Program at California State University, 
Los Angeles. Funded by a five-year, 
$3 million grant from the National 
Science Foundation, it stands for 
“Improving Minority Partnerships and 
Access through Computer/Information 
Science/Engineering-related Teaching.” 

The program (impactla.calstatela.edu ) 
trains graduate students as teachers and 
communicators. They serve as visiting 
scientists and engineers at three Los 
Angeles-area schools, partnering with 
teachers for 10 hours per week for an 
entire year.

First, however, the fellows organize a 
two-day summer camp for more than 
70 sixth- through eighth-graders. Then, 
in class during the school year, they 
engage students with activities and 
lead research projects on topics such as 
cholesterol transport, cancer-preventing 
proteins, wind turbines, and telescopes 
in space.

The program seeks to improve the 
perceptions that teachers, K-12 students 
and parents have of engineers; to 
encourage more young people to pursue 
engineering and research careers; and 
to enhance the communications skills of 
the IMPACT L.A. graduate fellows.

According to one fellow – electrical 
engineering major Jessica Alvarenga 
– “Creativity and dedication go a long 
way in this field, and it’s important to 
let kids see that you don’t need to be 
Einstein to make a difference in the 
world.”

The impact? Over the course of the 
school year, the middle-school students 
saying “I think engineering is fun” 
jumped more than 50 percent (from 
32.1 to 49.1 percent among more than 
200 students).

Channel	Islands	Professional	
Science	Master’s	Program	

Life sciences industry leaders have long 
articulated the need for business-savvy 
scientists and engineers. In answer, the 
CSU initiated the largest Professional 
Science Master’s (PSM) program in the 
nation in 2007 with funding from the 
Alfred P. Sloan Foundation. 

Across the CSU new, two-year PSM 
programs were developed with 
industry partners. Life sciences PSM 
programs focus on topics from medical 
product development to biostatistics, 
incorporate business knowledge into 
courses, and offer real-world, team-

based project experiences. Today 18 
PSM programs on CSU campuses enroll 
over 500 students and have awarded 
over 150 degrees statewide. 

CSU Channel Islands (calstate.
edu/psm/) first offered a Master of 
Science degree in Biotechnology and 
Bioinformatics in 2005, followed by a 
dual master’s degree in biotechnology 
and business administration in 2007. 
The two PSM programs arrayed 
an impressive network of industry, 
research institute and academic 
partners, including Amgen, Baxter, 
Ceres, Stellar Biotechnologies, Kythera 
Biopharmaceuticals, UC Santa Barbara, 
USC, and City of Hope Beckman 
Research Institute. 

As a result Channel Islands PSM 
students are offered internships that 
immerse them in product-focused 
projects and provide hands-on 
experience with sophisticated research 
techniques. After earning their degrees, 
nearly 80 CSU Channel Islands PSM 
graduates have transitioned to jobs 
in life sciences companies or entered 
doctoral programs. 

In the last two years Amgen extended 
its support for PSM students at CSU 
Channel Islands with a $125,000 
donation. As Ching-Hua Wang, 
PSM director, explains, “As soon as 
we mention the Amgen support to 
interested students, their eyes light up. 
It’s a great incentive!”

Professional	Science	
Certificate	and	master’s	
programs	for	veterans	and	
active	duty	military

San Diego State University and 
Military Education Services Officers 
from Southern California have 
launched the CSU Professional Science 
Initiative consisting of online courses, 
certificate programs, and professional 
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master’s programs. These programs 
are designed to enable veterans and 
active duty military to prepare for or 
to advance in careers in high growth 
science, technology, engineering, and 
mathematics (STEM) fields.

The programs, which qualify for 
veteran’s benefits, tuition assistance, 
and other sources of financial aid, are 
intended to enable active duty military 
who hold bachelor’s degrees to further 
their educations while serving their 
country — and prepare for a high-
paying, secure career once they have 
completed their commitments.

To make it easy for participation from 
anywhere in the world, all of the courses 
offered in the SDSU Professional 
Science Certificate and Master’s 
Programs are available 24/7 through 
a highly interactive online delivery 
system.

A variety of programs is available. One 
example is a certificate program for 
regulatory affairs. Beyond preparing 
participants for life sciences jobs in 
pharmaceutical, biotechnology and 
medical devices and diagnostics 
companies, the course credits can 
be applied toward master’s degrees 
in bioinformatics, biostatistics, 
biotechnology, medical product 
development, or regulatory affairs.

All of CSU’s professional science 
programs are designed with the 
flexibility to meet a range of industry 
and individual needs. Participants 
may start with a four-course certificate 
program and work toward a master’s, 
or they might start on a master’s and 
earn a certificate en route. Others 
may enroll in and complete only an 
industry relevant certificate program. 
Course credits also are transferable, 
should students elect to pursue their 
aspirations further at one of CSU’s 23 
campuses or at a four-year university.

To be admitted into one of the 
certificate programs, participants 
need to hold an undergraduate degree 
with a major in science, technology, 
engineering, mathematics, computer 
science, or a related field. Individuals 
who hold an undergraduate degree in 
a non-STEM major and/or those with 
extensive and appropriate science/
technology experience may also apply. 
All enrollees must successfully complete 
individual course prerequisites, which 
vary by program. 

For the master’s programs, participants 
must have earned an undergraduate 
degree in science, technology, 
engineering, mathematics, computer 
science, or a related field. They must 
also meet any additional requirements 
specified by the program.

Professional science certificate and 
master’s degree program graduates are 
an important source of employees for 
such California life sciences companies 
as Abbott Laboratories, Allergan, 
Amgen, Baxter Healthcare, BD-
Biosciences, Biogen Idec, Genentech, 
Gen-Probe, Gilead, GlaxoSmithKline, 
Novartis, Pfizer Labs and Roche 
Molecular.
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Stanford
Summer research program re-energizes teachers 

Stanford’s	Summer	Research	Program	
for	Teachers	offers	eight-week	research	
fellowships	for	middle	school,	high	school	
and	community	college	teachers	working	
in	the	San	Francisco	Bay	Area.	Teachers	
work	in	a	Stanford	lab	four	days	a	week,	
and	meet	once	a	week	as	a	group	for	
science	and	engineering	lectures	by	
Stanford	faculty,	lab	tours,	and	seminars	
on	teaching.

The purpose of this program is to 
re-energize teachers, expose them to 
a broad array of scientific fields, give 
them in-depth, hands-on research 
experience, and send them back to their 
classes filled with more confidence 
and enthusiasm and increased 
knowledge about the world of science 
and engineering research and its 
applications.

Teachers receive a stipend of $7,200 
and are eligible for five units of Stanford 

Continuing Studies credits and an 
additional $1,000 in grants. This is 
an intensive program that requires 
participants to be on campus 40 hours 
per week.

Beginning in summer 2010, an 
Research Experiences for Teachers 
(RET) Site award from the National 
Science Foundation will fund eight 
additional teachers per summer in 
a complementary program called 
SERET-Stanford Engineering Research 
Experience for Teachers. SERET 
teachers will be incorporated into 
the Summer Research Program for 
Teachers but may have slightly different 
placements and program requirements.

Since 2005:

 • Stanford has sponsored 117 Summer 
Fellowships involving 77 individual 
science teachers. 

Community	colleges	provide	avenue	to	biotech	careers
	

 • Stanford has hosted teachers from 
66 schools (54 public, 12 charter or 
private) in 29 districts in the Bay 
Area. 

 • Forty-two percent of these Fellows 
teach in high-needs schools with a 
large proportion of educationally 
disadvantaged students historically 
underrepresented in STEM. 

 • Stanford Summer Fellowships have 
reached over 40,000 students. 

 • Teacher retention has been quite 
high. A 2008 survey found that 94 
percent of all program alumni are 
still in education, representing only 
2 percent annual attrition from 
teaching. 

When	Andrea	
Cortez	
immigrated	
to	the	Bay	
Area	from	the	
Philippines	
10	years	ago	
at	age	33,	
imagined	

working	at	a	prominent	biotechnology	
company	like	Genentech.	But	with	no	
local	network,	a	limited	understanding	
of	biotechnology	and	only	a	desire	to	
succeed,	she	could	not	land	the	job	of	
her	dreams.

All that changed after she took 
her first courses at City College of 
San Francisco. Now a Senior Pilot 
Plant Technician at Genentech’s 
South San Francisco facility, Cortez 
firmly believes that her course work 
at the community college laid the 
groundwork for her employment.

“Bio-Link provides opportunities 
for students to get networked,” said 
Cortez. “I was benefitting from the 
Bio-Link activities.”

Several biotechnology programs in 
California have utilized a number 
of different industry interactions to 
provide more hands on learning for 
students. At Contra Costa College, 
four specialized biotech courses are 
taught by industry representatives 
from Bayer, Bio-Rad, Novartis and 
Genentech. Similar courses are 
taught at other colleges including 
City College of San Francisco, 
Foothill College, and Ohlone 
College. Skyline and Solano College 
instructors interned at Genentech 
and several programs regularly 
visit the Department of Energy 
Joint Genome Institute and other 
manufacturing facilities throughout 
the region.

“I tried several times to get a job in a 
biotech company,” said Cortez. “The 
City College courses were very helpful in 
understanding how the biotech industry 
works.”

The City College of San Francisco 
Program has educated and certified 
thousands of students who have gained 
employment in the biotech sector. Its 
success is enhanced by San Francisco-
based Bio-Link, a National Advanced 
Technology Education Center of 
Excellence focused on biotechnology 
and life sciences. Bio-Link has received 
major funding from the National 
Science Foundation since 1998. Bio-
Link connects students and job seekers, 
it connects instructors and community 
colleges, and it connects biotech 
employers to other programs. Nearly 
100 biotechnology programs across 
the Nation have provided professional 
development for faculty who serve more 
than 40,000 students per year.
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Biotech Academy opens biotechnology doors to 
disadvantaged youth

The	power	of	science	

to	advance	mankind’s	

understanding	of	the	universe	

and	to	spur	innovations	

to	improve	human	life	has	

been	proven	over	and	over.	

A	public/private	partnership	

in	the	Oakland	area	is	

demonstrating	how	an	

interest	in	science	also	can	

change	the	course	of	a	young	

person’s	life	in	powerful	

ways.

Biotech Partners, formerly known as 
Berkeley Biotechnology Education, Inc./
BBEI, is on a mission to connect youth 
to the world of biotechnology — and to 
opportunities they might not otherwise 
have discovered. Established in 1993 
as part of a development agreement 
between Bayer HealthCare and the City 
of Berkeley, Biotech Partners reaches 
out to disadvantaged high school 
juniors at Berkeley High School and 
Oakland Technical High School and 
guides them through their first year of 
community college.

The program serves 150 to 200 students 
annually and combines classroom study 
with on-the-job training to prepare 
young people for careers in the biotech 
industry. Students take academic and 
science classes while also learning 
laboratory skills based on current best 
practices and isspecifically tailored to 
the needs of the biotechnology industry. 
Most of the high school Biotech 
Academy students are placed in paid 
summer internships with local life 
sciences companies to build their skills 
in a real-world laboratory setting.

After high school graduation, academy 
participants advance to the Bioscience 
Career Institute for Community College 
Students, which is offered through 
Peralta Community College District. 
The one-year commitment includes 
courses in biology, microbiology, 
organic/inorganic chemistry and 
biochemistry in a demanding schedule 
that requires good time management 
skills. It also includes a 12-month, 
part-time job in industry. Between their 
summer internships and year-long jobs, 
Biotech Partners students receive 1,300 
hours of hands-on, workplace training. 
Completion of the program leads to a 
Certificate of Achievement in Bioscience 
and the credentials to apply for skilled 
entry-level positions in the life sciences 
industry — positions that pay an 
average of $35,000 to $45,000 per year.

More than 900 students have been 
placed in internships and co-op work 
positions through the Biotech Partners 
program. Among program graduates 
desiring work in biotechnology after 
earning their certificate, 100 percent 
have found and retained full-time 
positions.

“The transformational power of this 
program is incredible,” said Deborah 
Bellush, executive director of Biotech 
Partners, the organization that runs 
the program. She said the difference is 
most startlingly apparent when the high 
school students come back for their 
senior years, fresh off their summer 
internships. “They are so much easier to 
work with in the classrooms,” she said. 
“Their self-confidence is high, and it’s 
all a reflection of the respect they were 
given in their summer workplaces.” 
Their grades and classroom 
participation rise along with their self 
esteem, Bellush added.

The results do not come without hard 
work by numerous partners, supporters 
and volunteers. 

“We offer wraparound services,” she 
said, which means extra tutoring, 
personal and academic counseling, 
resume writing tips and mock 

interviews and discussions of possible 
career paths. “We help prepare them for 
a career in a professional environment, 
all the way down to coaching them on 
the words they choose.”

As required for entry into the academy, 
most of the students come from low-
income households, and the salaries 
from their summer internships and 
year-long co-op jobs are often used 
to help support their families. So 
sometimes, Bellush said, the academy 
also helps the students with basic needs 
like clothing and meals during school.

The training relies on mentors, who 
are life sciences professionals who 
volunteer to teach and advise the 
students. They, like employees within 
the partner companies where the 
students intern or work, have been 
squeezed by the current economy.

“They’ve experienced layoffs at their 
companies,” Bellush said of the 
professionals who work with academy 
students. “They’ve maybe been doing 
double jobs for the past two years and 
feel they can’t take on another thing.” 

She said recruiting industry partners 
was a challenge even when the economy 
was more robust. “They’re reticent 
to put 16 year olds into their highly 
regulated facilities,” Bellush said, a 
concern she said she fully appreciates. 
Industry partners also are asked to pay 
the salaries of the interns and co-op 
participants. The summer interns work 
eight weeks at 20 hours per week for 
$9 per hour. That costs $1,400 if the 
company pays the interns directly. For 
the work co-ops, the companies are 
responsible for $10,000 per participant 
paid directly or $15,000 compensated 
through an agency.

Industry continues to step up. Bayer 
HealthCare, Kaiser Permanente, 
Lawrence Berkeley Lab, UC Berkeley 
Genomics Sequencing and Stem Cell 
Labs, Libby Laboratories, Tethys 
Bioscience, and others hired Biotech 
Academy interns in 2010.
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Bellush said that bringing Biotech 
Academy students into the labs does 
benefit the companies in a number of 
ways. “Employee morale goes up,” she 
said, as professionals feel good about 
helping a young person along his or her 
chosen path. “They also are inspired by 
sharing science with students.” Also, 
the students contribute to the bottom 
line, especially the community college 
students who are “very reasonably 
priced temporary workers.” And the 
internship and work co-op provide the 
companies with the chance to get to 
know and to help train potential future 
employees.

The key benefit of the program to 
industry partners, Bellush said, is that 
“the graduates are turnkey. They hit the 
ground running and are better prepared 
for an industry career.” In fact, the 
retention time for Biotech Academy 
alumni is six years as contrasted with 16 
months for other entry-level hires. With 

estimated 71 percent in California 
and approximately 49 percent in the 
Oakland Unified School District.

 • To date, 59 percent of Biotech 
Partners students who have enrolled 
in the community college component 
have earned a Certificate of 
Achievement in Bioscience, which is 
more than twice the national average 
for similar certificate level training 
programs for high school graduates.

 • Nearly all graduates seeking jobs 
in the bioscience arena have found 
employment within three months 
after graduation.

 • A full 97 percent of Biotech Partners 
students pursue post-secondary 
education.

“Even if they don’t continue in science,” 
Bellush said, “they do so much better 
than they would have.” And so do their 
communities, whose next generation 
will benefit from a new kind of role 
model. 

Bio-Community.org:	Bringing	passion	and	expertise	to	the	classroom

the longer retention rate, turnover and 
training costs are reduced.

“We are working with young people who 
may not see their peers, or even people 
within their communities, working in 
professional environments,” Bellush 
said. As a result, the students have a 
hard time envisioning a professional 
career for themselves. Many of the past 
students have been the first in their 
families to graduate from high school, 
and most are the first to enroll in a post-
secondary education program. 

Yet the attention and guidance they 
receive through the Biotech Academy 
clearly is making a difference in their 
lives:

 • Approximately 98 percent of the 
students (100 percent over the past 
five years) who complete the high 
school component, including the 
summer internship, graduate from 
high school. That compares to an 

The	need	for	continued	innovation	in	
the	life	science	industry	requires	a	new	
generation	of	science	professionals	
armed	with	the	education	and	training	
needed	to	be	both	technically	informed	
and	able	to	embrace	change.	Life	science	
companies	are	stepping	up	to	this	
challenge	and	responding	to	the	growing	
calls	from	educators	of	cash-strapped	
classrooms	for	industry	connections	
that	will	significantly	augment	students’	
learning.	

“This was such a gratifying opportunity 
and one that I strongly encourage my 
peers and colleagues to experience. For 
those of us within industry, we owe a 
responsibility to give back to educators 
and to pay forward to students, who 
will one day advance the research that 
we perform today” Dr. Alex R. Muci, 
Ph. D., Senior Scientist, Medicinal 
Chemistry, Cytokinetics.

Bio-Community.org	is	a	grassroots	
program	that	mobilizes	life	science	
professionals,	bringing	their	passion	

and	expertise	into	the	classroom	
to	provide	quality	STEM	(science,	
technology,	engineering	and	math)-
focused	interactions	to	students	of	
diverse	backgrounds.	A	cornerstone	of	
the	program	is	a	web	portal	developed	by	
the	BayBio	Institute	in	partnership	with	
National	Lab	Network.	

The	Bio-Community.org	web	portal	
allows	teachers	to	post	needs,	and	
for	volunteers	to	sign	up	for	activities	
that	correspond	to	their	expertise	and	
availability.	The	origins	for	the	project	
grew	out	of	the	belief	that	what	often	
ignites	a	student’s	passion	for	science	is	
the	opportunity	to	interact	with	an	actual	
scientist.	Unveiled	during	the	second	half	
of	2010,	Bio-Community.org	is	providing	
important	support	to	educators	from	a	
coalition	of	professionals	who	are	eager	
to	pass	their	love	of	science	on	to	the	
next	generation	of	innovators.	Internships,	
company	tours,	in	class	labs,	judges	for	
poster	presentations,	mock	interviews	
and	guest	lectures	are	only	a	few	of	the	
connections	that	are	occurring.	

 “Science education is vitally important 
to California’s future. Bio-Community.
org is going to help us revolutionize 
the way we deliver science education 
in South San Francisco. It is a terrific 
example of an innovative way in which 
our public school systems and private 
companies can work together to ensure 
that California provides its students 
with the best education available.” 
Howard S. Cohen, Ed.D., South San 
Francisco Unified School District 
Superintendent 

This	industry-driven	response	is	exposing	
students	to	real-life	STEM	applications	
and	careers.	It	is	also	providing	educators	
with	the	resources	and	training	needed	
to	equip	students	with	life	science	career	
and	technical	knowledge.	Life	science	
professionals	–	in	addressing	concerns	
about	the	pipeline	for	ongoing	innovation	
in	the	industry	-	are	experiencing	the	
rewards	of	“giving	back”	and	supporting	
students	and	teachers.		
www.Bio-Community.org
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Industry supported programs for STEM education

Abbott

 Abbott offers dynamic science-based 
internship opportunities to college 
students that provide hands-on 
experience while promoting personal 
and professional growth. The Princeton 
Review ranked Abbott as one of the 
top three companies with a five-star 
rating  for internship work assignments 
directly related to a field of study and 
career goals.

www.abbott.com/global/url/content/
en_US/50.40:40/general_content/
General_ 
Content_00166.html

Affymetrix

Affymetrix offers Summer internships 
for students and entry-level positions 
for new college graduates. Interns 
participate as members of a project 
team in a research, development, 
manufacturing or business area that will 
bring relevance to their college work. 
Affymetrix offers new college graduates 
experience in real-life assignments 
while receiving practical, on-the-job 
training. 

www.gene-chip.com/corporate/
careers/university_relations.affx

Allergan	Foundation

The Allergan Foundation has awarded 
the Discovery Science Center with a 
grant to assist in their Making the Grade 
Program, an educational program for 
California’s underserved students from 
kindergarten through 12th grade.

www.allergan.com

Amgen	Foundation

Amgen Fellows — The Amgen 
Foundation’s $5 million, five-year 
partnership with Teach For America 
is specifically designed to dramatically 
improve math and science education, 
especially in low-income communities. 
The Amgen Foundation will support 
50 new Amgen Fellows each year. The 
grant will support their recruitment, 
training and development and will 
provide each Fellow with a signing 
bonus. 

www.amgen.com/media/teach_
america_annual_summit.html

Amgen-Bruce Wallace Biotechnology 
Lab Program 

The Amgen-Bruce Wallace 
Biotechnology Lab Program is an 
educational outreach program funded 
by the Amgen Foundation that provides 
equipment, curriculum assistance and 
supplies to high schools and colleges. 
The program integrates a hands-
on inquiry-based molecular biology 
curriculum designed to introduce, 
with extensive teacher support, the 
excitement of scientific discovery to 
thousands of students.                 

www.amgen.com/citizenship/
foundation.html

MBA recruiting program 

The MBA Leadership Program at 
Amgen is an opportunity to use business 
skills and experience to dramatically 
improve people’s lives. Participants 
have the chance to play a crucial role 
in the success of the organization and 
work with some of the industry’s top 
individuals. Recent business school 
graduates can experience a science-
based, high-performing environment 
through full-time positions in Amgen’s 
finance and marketing organizations.        

www.amgen.com/careers/mba.html

Internship & Co-Ops

Through Amgen’s internship and 
co-op programs, the company shares 
knowledge and builds relationships 
with qualified students from a variety of 
majors, including chemistry, computer 
science and biology. 

Internships

Paid internship assignments are 
designed for undergraduate and 
graduate-level students. Students 
work under at least one practicing 
professional who provides guidance and 
mentorship during the 10- to 12-week 
internship. 

Internships Cooperative Education

Students complete an assignment over 
the course of more than one semester 
for academic credit. The normal 
schedule is composed of paid, full-time 
work for one semester, followed by a 
full-time semester at school. 

www.amgen.com/careers/

Amgen Scholars

Amgen Scholars is a $25 million, eight-
year program that provides pivotal 
research experiences for students 
interested in pursuing a graduate 
degree and a career in science. The 
program was launched in the Summer 
of 2007 with approximately 250 
undergraduate students from nearly 
100 different colleges and universities 
across the nation. The Amgen scholars 
will have the opportunity to meet each 
other and learn about drug discovery 
and development at a mid-Summer 
symposium in California. 

http://www.amgenscholars.com/
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Amylin	Pharmaceuticals

Summer Internship Program

The internship program provides an 
exciting educational opportunity for 
those exploring a career at Amylin 
as well as in the biotech/life sciences 
industry. 

www.careers.amylin.com/internships.
asp

Bayer	HealthCare

Making Science Make Sense

Bayer begins investing where the STEM 
(Science, Technology, Engineering 
and Math) pipeline truly begins — at 
elementary school — and then continues 
refining the pipeline with middle and 
high school programs that provide 
experiential STEM education in both 
formal and informal learning settings as 
well as internship opportunities.

High School Programs

Bayer supports many programs that 
target underserved students: 

Project SEED. Project SEED is a 
dynamic nonprofit organization that 
works in partnership with school 
districts, universities and corporations. 
Founded in 1963 with the goal of using 
mathematics to increase the educational 
options of urban youth, the program is 
still on the cutting edge. 

www.projectseed.org/

California State University East Bay 

Mathematics, Engineering, Science 
Achievement (MESA) Center. MESA, 
founded at U.C. Berkeley in 1970, is a 
widely respected program providing a 
rigorous hands-on curriculum in the 
sciences to underserved K-12 schools. 

Student and family support, and college 
and career preparation, are integral 
parts of the program.

www.bayer.com/en/Education-and-
Research.aspx

College and University Support 

At numerous colleges and universities 
around the country, Bayer supports 
the education of undergraduate and 
graduate students who choose to pursue 
studies in STEM (science, technology, 
engineering and math) disciplines by 
providing scholarships, fellowships and 
internships. Bayer also provides funding 
to organizations such as the National 
Consortium for Graduate Degrees 
for Minorities in Engineering and 
Science, Inc., and the National Action 
Council for Minorities in Engineering 
which, in turn, provide scholarships 
and fellowships to talented minority 
students.

www.bayerus.com/CSR/CSR_EWD.
aspx

Bristol-Myers	Squibb	
Foundation

BLAST Pre-K Kits — The six BLAST 
Pre-K kits address phenomena that 
are familiar to young children and 
are everyday things at which children 
marvel. All of the kits include many 
hands-on science explorations, 
children’s trade books to connect the 
themes to literature, suggestions for 
related art, music and free-choice 
activities, and a notebook to guide the 
teacher, parent or childcare provider. 
The kits also include a take-home 
Family Connection activity to provide 
a bridge between home and school or 
childcare.

www.bms.com/sr/foundation/
communities/science_education/
content/data/science_current_grants.
html

Genentech

Interships

Genentech’s paid internship 
assignments entail intensive 10- to 
12-week summer programs for 
undergraduate and graduate-level 
students. Interns work side-by-side 
with some of the most talented people 
in biotechnology on project teams in 
topics related to research, development, 
manufacturing processes and corporate 
business groups, complimenting his/
her university curriculum with relevant, 
hands-on experience. Target Degrees: 
BSc, MSc, MBA, Ph.D, JD. 

www.gene.com/gene/careers/
university/internships/

Co-Op Program

Genentech’s co-op program provides 
undergraduate and graduate students 
outstanding opportunities to gain 
valuable industry experience under the 
guidance of a Genentech professional by 
working full-time during the Summer 
and part-time during the academic year. 
Some universities may grant academic 
credit for eligible students. Target 
Degrees: BSc and MSc.  

www.gene.com/gene/careers/
university/coops/

Postdoctoral Program 

The post-doctoral program allows for 
the collaboration with world-class 
scientists both at the company and 
beyond. Fellowships typically last four 
years and offer the chance to do cutting-
edge research.

www.gene.com/gene/careers/
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Genzyme

Genzyme’s College Relations 
Program 

As an active sponsor and participant 
in the Biomedical Science Careers 
Program, Genzyme provides mentoring, 
internships and educational scholarship 
awards to outstanding minority 
students from high school through 
postdoctoral levels.

www.genzyme.com/corp/careers/
intern_positions.asp

Johnson	&	Johnson

RxeSEARCH -	An	Educational	Journey	
(In	partnership	with	PhRMA,	the	
Museum	of	Contemporary	Science,	and	
other	pharmaceutical	companies)

The RxeSEARCH curriculum teaches 
students about the process of 
discovering a new medicine, and how 
to move through the development 
stages and regulatory review processes. 
It is an integrated learning model 
encompassing science, mathematics, 
communications and societal and 
government issues. By providing 
students a glimpse of how the science 
they learn in school is applied in 
science-based industries, the program 
gives students a head start on their 
careers. 

www.jnjpharmarnd.com/
jnjpharmarnd/rx-search.html

Be a Nurse

To address the nursing shortage, 
Johnson & Johnson has developed 
a nationwide campaign in support 
of the nursing profession. Working 
with healthcare leaders and nursing 
organizations like the National Student 
Nurses Association, the National League 
for Nursing, the American Nurses 
Association, the American Organization 
of Nurse Executives, and Sigma Theta 
Tau International, Johnson & Johnson 
hopes to bring more people into 

nursing, develop more nurse educators, 
and retain the talent already in the 
profession. 

www.discovernursing.com/jandj.aspx

MedImmune

MedImmune is committed to 
supporting science education and 
attracting youth and minorities into the 
field. The company supports Science 
Buddies, a unique online organization 
that assists students with science fair 
ideas, expanding the possibilities in 
the area of biotechnology. In 2005 and 
2006, MedImmune began sponsoring 
regional science associations for four 
communities: Montgomery County, 
Maryland; Frederick County, Maryland; 
Philadelphia, Pennsylvania; and Santa 
Clara Valley, California. The regional 
fairs run by these organizations recruit 
winners who go on to the country’s 
largest and most prestigious science fair 
each year.

www.medimmune.com/about/us_
community.asp

Medtronic

Medtronic Foundation Science Matters 
- A free 24-page booklet sponsored by 
the Medtronic Foundation was designed 
as a tool for parents and educators to 
help K-6 students unlock the world 
of science and discovery at home and 
school.

www.medtronic.com/foundation/

Even before they graduate, students can 
get a taste of the innovative, mission-
driven Medtronic culture while gaining 
meaningful work experiences and 
improving lives. Medtronic’s Summer 
Associate Program offers business and 
technical internships to top students 
around the world.

www.medtronic.com/careers/student-
opportunities/

Pfizer

Summer Internships & Co-Op 
Programs- Interns at Pfizer can put 
their education and talent to work 
immediately. Across their operating 
groups, Pfizer offers value-added, high 
impact internship opportunities in 
research and development, marketing, 
finance, human resources, production, 
sales and legal. Pfizer recruits from a 
diverse pool of top-ranked candidates 
who are currently enrolled in graduate 
and undergraduate programs in the U.S. 
and Puerto Rico. 

www.pfizer.com/careers/working_
for/summer_internships.jsp

Pfizer-Summer Internships & Co-
Op Programs — Interns at Pfizer can 
put their education and talent to work 
immediately. Across their operating 
groups, Pfizer offers value-added, 
high-impact internship opportunities in 
research and development, marketing, 
finance, human resources, production, 
sales and legal. Pfizer recruits from a 
diverse pool of top-ranked candidates 
who are currently enrolled in graduate 
and undergraduate programs in the U.S. 
and Puerto Rico. 

High School Curriculum — Pfizer 
continues to lead in the science of green 
chemistry, and in its partnership with 
Beyond Benign, has developed the high 
school program, Solutions in Green 
Chemistry: An Introduction to Green 
Chemistry in the High School. The 
curriculum is designed for high school 
students and teachers and is intended 
to introduce teachers and their students 
to the topic of green chemistry, explore 
green chemistry technologies and to 
provide a hands-on inquiry-based 
unit in which high school students 
can explore this emerging approach to 
chemical manufacturing. To learn more 
about the curriculum unit available 
from Beyond Benign, please visit www.
beyondbenign.org.
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Bringing Science to Life in Our 
Schools — Pfizer offers much more 
to schools than financial assistance. 
Pfizer employees — who have a wealth 
of expertise, talent, commitment and 
passion for science and learning — 
volunteer their time at local schools. 
Pfizer also provides partner schools with 
lab equipment and supplies and the use 
of facilities.

The Pfizer Education Initiative 
(PEI) — To work with schools in 
communities where Pfizer people live 
and work, helping to revitalize science 
and math programs, and enrich the 
learning experience of all involved. 
More than 1,700 Pfizer employees 
— from scientists and engineers to 
manufacturing workers and support 
staff — serve as volunteers in the 
program. In its first decade of operation, 
the PEI created school partnerships in 
20 Pfizer communities, resulting in the 
training of thousands of teachers and 
the creation of 18 new or renovated 
science labs. 

www.pfizer.com/responsibility/
education/school_partnerships.jsp

Schering-Plough

Schering-Plough Foundation

The education of children, particularly 
in the area of science, has always been 
an important part of the Foundation’s 
philanthropic activities. Schering-
Plough provides leadership in 
science education by investing in the 
construction of science and technology 
laboratories at high schools and 
colleges, and by sponsoring student 
and teacher mentorship programs and 
Summer camps.

www.schering-plough.com/schering_
plough/corp/foundation_education.jsp

Thermo	Fisher	Scientific

Leadership Development Programs

Finance Leadership Development 
Program — Four rotations over 
two years are designed to accelerate 
career development and develop 
future generations of finance leaders 
for Thermo Fisher Scientific. Recent 
undergraduates will have the 
opportunity to interact with senior 
finance leaders and executives and 
participate in various key financial 
initiatives.

MBA Leadership Development 
Program — Three rotations over 
two years are designed to develop 
candidates to be ready to take on 
management positions at any Thermo 
Fisher location at the completion of the 
program. MBA graduates from top-tier 
programs will participate in rotations 
designed by senior management, attend 
leadership training and work with a 
mentor throughout their two years in 
the program.

MBA Intern Program — The 10-
week program, which takes place over 
the Summer, enables MBA first-year 
students to work on assignments 
selected by senior management while 
participating in leadership training and 
networking events. The goal of the MBA 
intern program is to provide a pipeline 
of talent for the MBA Leadership 
Development Program.

www.thermofisher.com/global/en/
about/careers/mba_in.asp

This	section	has	been	excerpted	from	Building	California’s	
Biotechnology	Workforce	A	Guide	to	California’s	Career	
Technical	Education	Programs	with	permission	from	The	
California	Biotechnology	Foundation.

Desired	skill	sets

•	Cellular	biology

•	Engineering

•	Molecular	biology

•	Math

•	Applied	lab	skills

•	Chemistry

•	Quality	Control

•	Computer	science

•	Heavy	equipment	operation

•	Safety

•	Communication

•	Collaboration
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Government funding fueling innovation  
in California

Biomedical	research	the	

world	over	is	funded	by	

corporations,	government	

and	charitable	foundations.	

Generally,	industry	research	

is	devoted	to	product	

development;	government	

funding	supports	basic	

research;	and	charitable	

foundations	strive	to	

advance	basic	science	

toward	therapies	for	specific	

diseases.

The U.S. government pays for an 
estimated 36 percent of the country’s 
medical research. Conducted primarily 
by university and independent research 
labs, government-supported research 
often leads to important discoveries 
that add to basic understanding of 
the natural world. University-driven 
discoveries also often are key to 
identifying promising targets for 
treating or curing diseases, unraveling 
mysteries of how diseases or the human 
body work, or inspiring new approaches 
to difficult problems.

Critics of government funding of 
biomedical research contend that such 
research is often too basic, and does 
not contribute an adequate return on 
investment to taxpayers. Innovators 
from all industries would disagree. 
As the gaps in the body of scientific 
knowledge are filled in, incremental 
findings combine to illuminate and 
clarify the workings of the most 
complex systems, enabling scientists 
and clinicians to suggest preventive 
measures and offer treatments or cures 
where none were previously available.

An advantage of government funded 
research is that the results are made 
public. Scientists, researchers and 
clinicians build on one another’s 
findings and learn from one another’s 
mistakes.

Because government grants 
predominantly go to university faculty, 
post-doctoral fellows and graduate 
students, they ensure a continuing 
opportunity for young researchers to 
complete their training and pursue their 
passions — experience that serves as 
the foundation for long and productive 
careers.

Studies show that government 
investment in research leads to 
the formation and success of new 
companies. Startup firms create jobs, 
produce new therapeutic products, 
and pay taxes and salaries. Without 
government funding, the California 
biomedical industry would not be 
the innovation powerhouse that it is 
today — nor would the state have the 
infrastructure, capacity and potential 
it has to continue to lead the world in 
improving human health and quality of 
life. 

Grants	from	the	National	
Institutes	of	Health

Beginning in the 1950s, the National 
Institutes of Health (NIH) has been 
a major source of grant funding to 
universities and other researchers. 
Comprised of 27 institutes and centers, 
the NIH covers the full range of human 
health issues. Its specialties include 
oncology, cardiology, respiratory 
conditions, mental health, allergies, 
infectious diseases, aging and diabetes 
among others.

By encouraging cross-functional 
research teams, the NIH has brought 
together experts from the fields of 
medicine, engineering, math and 
information technology to devise new 
means for preventing, diagnosing, 
treating and curing disease.

Beyond improving the understanding 
of human biology and the pathogenesis 
of disease, NIH grants have 
empowered young scientists, engineers, 
mathematicians and others to build 
successful careers in academia and in 
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the private sector. NIH funding enables 
universities and research centers to 
inspire their students and postdoctoral 
fellows to advance basic research; 
to build and utilize capacity in their 
facilities; and to train faculty and staff 
to teach future generations.

Grants awarded by the NIH to 
California grew by 87 percent between 
1999 and 2004, the peak year thus 
far. Since then, however, funding has 
dropped back to an average of $3.2 
billion annually (Figure 46).

No other state has garnered as much 
NIH funding as California (Figure 47). 
In 2009, California collected NIH grants 
worth more than $3.2 billion. That was 
38 percent more than Massachusetts, 
the next highest recipient.

Each of the 50 states receives some 
NIH funding every year. California has 
averaged approximately 15 percent of 
the total over the past decade, and was 
awarded 15.1 percent of the total again 
in 2009.

The bulk of California’s NIH awards 
support research projects. In 2009, 
7,082 applicants were selected for 
funding that totaled $3.2 billion. Yet, 
$119.7 million in NIH funding enabled 
fellowships as well as training grants 
— money that is critical to the ongoing 
training of faculty for tomorrow’s 
medical science programs.

Figure 46: California’s NIH funding, fiscal years 1999-2009 ($M) Figure 25: California’s NIH funding, fiscal years 1999–2009 in millions of dollars
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Note: Data excludes R&D contracts and projects funded by the American Reinvestment and Recovery Act.
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Figure 47: Top 10 NIH grant funding recipient states, 2009 ($M) Figure 26: Top 10 NIH grant funding recipient states
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Source: National Institutes of Health, Office of Extramural Research.
Note: Data excludes R&D contracts and projects funded by the American Recovery and Reinvestment Act.

Figure 48: California’s share of total U.S. NIH grand funding
Figure 27: California’s share of total US NIH grant funding, fiscal years 1999–2009
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Figure 50: NIH Grants, total and training ($M)
Figure 29: NIH Grants, total and training ($M)

Source: National Institutes of Health, Office of Extramural Research.
Note: Data excludes R&D contracts and projects funded by the American Recovery and Reinvestment Act.

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

United States
Total grants

 $12,804 $14,721 $16,701 $18,947 $21,669 $22,552 $23,117 $20,813 $21,067 $20,876 $21,483  

Training grants and fellowships

 $513  $546  $593  $657  $722  $749  $765  $758 $778 $776 $780

Training as a percent of U.S. total

 4.0% 3.7% 3.6% 3.5% 3.3% 3.3% 3.3% 3.6% 3.7% 3.7% 3.6%

California

Total grants

 $1,933  $2,248  $2,497  $2,905  $3,386  $3,613  $3,301  $3,143  $3,163  $3,151  $3,214 

Training grants and fellowships

 $81  $83  $89  $97  $108  $114  $116  $111  $118  $117  $120 

Training as a percent of California total

 4.2% 3.7% 3.6% 3.3% 3.2% 3.2% 3.5% 3.5% 3.7% 3.7% 3.7%

Nine of the top 15 California institutions receiving NIH grants in 2009 were 
universities — including seven of the 10 UC campuses. Stanford University was 
among the top five recipients. Of the top 10 recipients in 2009, three are in or 
near San Diego. Those three (UC San Diego, the Scripps Research Institute and 
the Burnham Institute for Medical Research, now the Sanford Burnham Medical 
Research Institute) make the 53rd Congressional District the largest beneficiary of 
NIH funding in the state (Figure 51).

Figure 51: Organizations in California that receive NIH funding (by congressional 
district), 2009 ($M) 

Figure 30: Organizations in California that recieve NIH funding (by Congressional District) ($M)
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Source: National Institutes of Health, Office of Extramural Research
Note: Data excludes R&D contracts and projects funded by the American Recovery and Reinvestment Act.

Figure 49: California’s NIH grants  
by type, 2009

Grant Type

Dollar 
Amount 

(millions)
Grants  

Awarded

Total $3,213.6 7,082

Research	grants $3,087.3 6,240

Training	grants	and	fellowships $119.7 813

			Training	grants $98.5 305

				Fellowships $21.2 508

Construction	grants $1.0 2

Other	awards $5.5 27

Source:	National	Institutes	of	Health,	Office	of	Extramural	
Research.	

Note:	Data	excludes	R&D	contracts	and	projects	funded	
by	the	American	Recovery	and	Reinvestment	Act.

Training awards can be used to provide 
research training for young scientists 
who may seek careers in biomedical 
and behavioral sciences, whether 
in academia or industry. They also 
can be used to establish or enhance 
continuing education programs for 
already established researchers and 
faculty. Training grants and fellowships 
have long been a key component in the 
excellence of California’s biomedical 
institutions’ programs.

Since 1999, such funding has accounted 
for an average of 3.6 percent of the 
overall NIH funding. Nationally, the 
funding in 2009 of 3.6 percent of the 
total was only a tenth of a percent lower 
than the previous two years and the 
same as in 2006. In California, training 
grants and fellowships have made up an 
average of 3.5 percent of the state’s total 
share of NIH funding over the past 11 
years. In 2009, such grants comprised 
3.7 percent of the total, continuing a 
three-year streak at that level.
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Small	Business	Administration	
programs

Government funding to fuel the 
state’s biomedical industry also 
comes from the U.S. Small Business 
Administration’s (SBA) Office of 
Technology. The SBA’s two grant 
programs were implemented to increase 
the competitiveness of small, high-
technology firms.

The first, the Small Business Innovation 
Research (SBIR) program, provides 
critical seed capital for biomedical 
entrepreneurs and occasionally provides 
initial funding for startup companies. 
Under the SBIR program, federal 
departments and agencies with annual 
extramural R&D budgets exceeding 
$100 million must reserve at least 2.5 
percent of those budgets for awards to 
small U.S. high-tech firms.

The second program — the Small 
Business Technology Transfer (STTR) 
— reserves 0.30 percent of the funds of 
federal departments and agencies with 
annual extramural research budgets 
exceeding $1 billion for awards to small 
U.S. high-tech firms. These awards are 
smaller than the SBIR grants and fund 
cooperative R&D projects involving 
small business and a nonprofit research 
institution. 

The SBIR and STTR dollars remain 
critical for the development of new 
biomedical products, especially in the 
current economic climate. California 
companies have been successful in 
obtaining the highly competitive 
awards, and, in 2009 again took the 
largest share of the grants. California 
entities received SBIR and STTR awards 
totaling more than $117 million. That 
total amounted to 27.1 percent of the 
collective funds received by the top 10 
recipient states.

Figure 52: Top 10 recipients of NIH SBIR and STTR Funds, 2009 ($M)Figure 31: Top 10 recipients of NIH SBIR and STTR Funds ($M)
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Note: Data excludes R&D contracts and projects funded by the American Recovery and Reinvestment Act.

 

American	Recovery	and	Reinvestment	Act	funding

California also was a significant beneficiary of the American Recovery and 
Reinvestment Act (ARRA) grants, many of which were administered through the 
NIH. Figures 53 and 54 below show the totals and the state’s percentage of those 
grant programs.

Figure 53: NIH grants funded by the American Recovery and Reinvestment Act  
of 2009

 

Recovery Act 
Projects 
(FY 2009)

Funding 
(FY 2009)

Recovery Act 
Projects 
(FY 2010)

Funding 
(FY 2010)

California	 1,706 $636,616,123 1,217 $689,513,934

Share	of	National	Grants 13.3% 14.6% 13.9% 14.9%

Figure 54: NIH grants funded by the American Recovery and Reinvestment  
Act of 2009 - Top 10 recipients by funding in FY 2009 
 

 Recovery Act Projects (FY 2009) Funding (FY 2009)

California 1,706 $636,616,123

Massachusetts 1,237 $501,767,963

New	York 1,142 $379,928,579

Pennsylvania 812 $278,484,448

Texas 670 $213,074,281

North	Carolina 558 $192,847,747

Maryland 478 $172,663,253

Washington 388 $170,069,481

Illinois 505 $143,930,276

Michigan 394 $129,423,910
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University of California
Partnering	with	NIH	to	advance	medical	science	and	improve	healthcare

William Tucker, executive director of 
Innovation Alliances and Services at 
the UC Office of the President, states, 
“NIH’s commitment to basic life science 
research at universities over the past 
30 years, combined with the ability of 
universities to patent and license related 
inventions, has resulted in the U.S. 
creating and leading the biotechnology 
industry. We are pleased that the 
Obama administration has publicly 
recognized the importance of, and is 
actively looking for ways to enhance 
the impact of federally-funded research 
on the nation’s technology-driven 
business sectors, such as the biomedical 
industry.”

for treating age-related diseases and 
cancer and for measuring the impact 
of stress on cells.

 • Insight into HIV. UC researchers 
were the first to identify and describe 
HIV, a watershed discovery in AIDS 
research.

Funding from NIH also supports the 
local and regional economy that it fuels 
via the patents and scientific advances 
the research generates and the related 
industries, such as biotechnology.

Top five products based on UC 
technology by revenue for FY2009 
($M)

Hepatitis-B	vaccine $15.909

Treatment	of	intracranial	aneurysms $11.427

Interstitial	cystitis	therapy $8.723

EGF	receptor	antibodies $5.947

Bovine	growth	hormone $5.488
	
	
	

UC inventions

Invention 
disclosures

U.S. 
patents 
issued

Total UC 
U.S. patent 

portfolio

2005 1,304 310 3,275

2006 1,308 270 3,316

2007 1,411 331 3,425

2008 1,497 224 3,546

2009 1,482 244 3,617

 
 
Start-up companies formed with UC 
technologies

Number of UC start-ups

2005 23

2006 42

2007 41

2008 48

2009 47

Overall, 461 start-up companies 
have been formed with UC campus 
inventions since 1976.

UC:	An	economic	engine		
and	innovator	in	California	

•	 UC	research	has	been	essential	
to	the	development	of	many	of	
California’s	leading	industries—
from	biotechnology	to	information	
technology	to	telecommunications.

•	 Nearly	400,000	jobs	in	California	
depend	on	UC	operations.	That	
includes	non-university	jobs	that	
university	expenditures	create.

•	 UC	contributes	more	than	$14	
billion	in	California	economic	
activity	and	more	than	$4	billion	in	
state	and	local	tax	revenues	each	
year.

•	 More	than	1,000	California	biotech,	
high-tech	and	other	innovative	
R&D-intensive	companies	put	UC	
research	to	work	every	day.

•	 One-third	of	California’s	biotech	
firms	were	founded	by	UC	
scientists,	and	one-fourth	of	
biotech	firms	in	the	U.S.	are	within	
35	miles	of	a	UC	campus.

•	 UC	researchers	produce,	on	
average,	four	new	inventions	a	day,	
and	UC	develops	more	patents	
than	any	other	university	in	the	
nation.

UC researchers garnered more than 
$1.95 billion in NIH funding in 2009-
10, accounting for 43 percent of UC’s 
total research budget. UC science 
touches our daily lives, allowing 
physicians to identify medical 
conditions early and provide hope for 
significant medical challenges.

They include:

 • Artificial lung surfactant, which 
allows premature infants to breathe

 • Herceptin to treat breast cancer

 • The nicotine patch for smoking 
cessation

 • A catheter to treat aneurysms

 • A chochlear implant to help the deaf 
understand normal speech

 • Hepatitis B vaccine

 • MRI and PET technology to detect 
disease

In addition to these advances, UC 
has untangled the building blocks 
of many complicated diseases, from 
AIDS and Alzheimer’s to cancer and 
cardiovascular conditions.

Among important discoveries by NIH-
funded UC researchers:

 • Proto-oncogenes, or normal genes 
that have the potential to convert 
to cancer genes. The discovery 
transformed the way that scientists 
look at cancer and is leading to 
new strategies for detection and 
treatment.

 • The prion, an infectious 
pathogen that causes certain fatal 
neurodegenerative diseases, such as 
bovine spongiform encephalopathy, 
commonly known as mad-cow 
disease. This discovery could provide 
insights into the prevention of 
Alzheimer’s disease.

 • Telomerase, an enzyme that plays 
a key role in normal cell function. 
The discovery provides a new target 

California NIH Funded Research and Innovation
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Promising	UC	research	funded	
by	NIH	

Battling Alzheimer’s 

UCSF neuroscientists direct a large 
NIH-funded nationwide project, which 
follows hundreds of older people — 
healthy, with mild cognitive impairment 
and severe dementia — who undergo 
periodic tests, including MRI and PET 
brain imaging, to learn how their brain 
functions and structures change over 
time. Researchers hope to discover 
indicators — or biomarkers — to not 
only track progression of Alzheimer’s, 
but perhaps diagnose the disease early 
on, when it may be treatable. At the 
same time, UC San Diego houses the 
Alzheimer’s Disease Cooperative Study, 
an NIH program that coordinates 
dozens of clinical trials for potentially 
promising Alzheimer’s treatments. 
Proven biomarkers can help drug 
developers target treatments for specific 
stages of the disease and let researchers 
know if and how a drug is working.

Finding clues and treatments for 
autism 

The UC Davis MIND Institute is one of 
the nation’s leading research centers 
for neurodevelopmental disorders, 
including autism. Researchers are 
evaluating families and children, 
uncovering the interplay of genetics 
and the environment, defining subtypes 
of autism, uncovering early signs of 
the disorder and developing effective 
targeted treatments.

Advancing personalized medicine 

UCSF has two major NIH grants 
to investigate how genes affect an 
individual’s response to medication. 
One award expands a national 
collaboration of scientists, known as the 
Pharmacogenomics Research Network, 
with the goal of paving the way for 
personalized medicine. Another study 
oversees a global alliance of researchers, 
focusing on genomic studies of drugs 
targeting cancer, asthma, cardiovascular 
disease and diabetes.

Forging a faster path from lab to 
clinic 

The Institute for Clinical and 
Translational Science at UC Irvine 
has a new five-year award to speed 
scientific discoveries into medical 
advances for patients. It fosters research 
involving the community in a wide 
range of fields — such as genetics, 
gerontology, pediatrics, cancer and 
infectious diseases — and funds efforts 
to overcome impediments to biomedical 
innovation. The institute supports 
development of novel technologies, 
such as devices that can detect diseases 
like diabetes in exhaled breath, and 
innovative studies, such as one for the 
early identification of cerebral palsy in 
babies.

Health disparities 

UC Merced’s Center of Excellence for 
the Study of Health Disparities in Rural 
and Ethnic Underserved Population 
focuses on diseases and conditions that 
are prevalent in the San Joaquin Valley, 
such as cancer, cardiovascular disease, 
HIV, obesity and diabetes. What sets 
this center apart from others is that 
researchers will also home in on the 
socioeconomic and cultural factors that 
influence health disparities. The center 
will also train students interested in 
health-related careers.

Bacteria studies could lead to 
improved vaccines 

UC Berkeley researchers are 
investigating how bacteria that cause 
illnesses such as tuberculosis and 
food-borne ailments evade the body’s 
immune system. The research could 
lead to entirely new vaccine markets 
within the biotech industry. Already, 
the NIH-funded study has spurred 
the move of one start-up company in 
Berkeley to collaborate with a UC team.

Tackling oral cancer 

The UCLA School of Dentistry is 
among the country’s top dental schools 
in NIH funding, and new grants will 
create the Yip Center for Oral/Head & 

Neck Oncology Research, which will 
consolidate and expand the school’s 
translational research in the biology, 
detection and treatment of oral cancer.

Stopping a worldwide killer 

Cell biologists and computer scientists 
at UC Riverside team to study how the 
malaria parasite invades and replicates 
in red blood cells. Understanding this 
process could lead to new and effective 
strategies to combat a disease that each 
year kills hundreds of thousands of 
people worldwide.

The tiniest tools to detect and treat 
disease 

As part of its Program of Excellence in 
Nanotechnology, the NIH has awarded 
grants to UC Santa Barbara researchers 
to develop tools based on materials 
designed at the molecular level to detect 
and deliver treatments for heart, lung 
and blood diseases. 

Climate change and mosquito-borne 
disease 

Researchers at UC Santa Cruz are 
investigating the effects of climate and 
climate change on the transmission of 
West Nile virus in North America and 
its impact on public health. A goal of 
the study is use climate projections to 
predict and prepare for transmission of 
the virus, which is spread by mosquitoes 
and can cause inflammation of the 
brain.

Bioinformatics 

UC San Diego scientists received major 
NIH grants to develop new ways to 
gather, analyze, use and share the 
vast and ever-increasing amounts of 
biomedical information. Among the 
projects of a new biomedical computing 
center, called iDash, are: a nationwide 
effort to monitor the safety of anti-
coagulation medications; and a wireless 
monitoring system to profile sedentary 
behavior and develop interventions to 
prevent obesity and heart disease.
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California State University

The	California	State	University	system	
is	the	largest	university	system	in	the	
world.	It	is	a	primary	state	resource	
for	the	technical	workforce	that	
staffs	the	biomedical	industry	and	for	
undergraduates	who	go	on	to	medical	
schools	and	doctoral	programs.	As	
with	other	California	institutions,	CSU	
campuses	have	benefited	from	NIH	
funding.

National Institutes of Health funding  
at CSU, 2009 

 University
NIH Funding 

2009

California	State	Polytechnic	
University	Pomona

$1,271,133

CSU	Bakersfield $287,434

CSU	Dominguez	Hills $826,431

CSU	Fullerton $1,317,408

CSU	Fresno $967,868

CSU	Long	Beach $2,264,798

CSU	Los	Angeles $5,651,207

CSU	Northridge $4,705,293

CSU	Sacramento $	206,774

CSU	San	Bernardino $2,037,315

CSU	San	Marcos $2,248,982

Humboldt	State	University	 $209,795

San	Diego	State	University $25,877,271

San	Francisco	State	University $6,938,489

San	Jose	State	University $2,016,473

2009 Total $56,826,671

The CSU confers 44 percent of 
California’s life science and health 
professions bachelor’s degrees, 
approximately 45 percent of its 
bachelor’s degrees in engineering, 
and nearly 37 percent of the state’s 
healthcare and life sciences degree 
holders at the graduate level. CSU is 
committed to developing a professional 
biomedical sciences workforce by 
mobilizing CSU campus resources, 
advancing CSU faculty research, and 
developing innovating educational 
practices that respond to and anticipate 
the needs of the life science industry.

CSU	highlights:	Contributions	
to	the	state’s	economy	

 • CSU’s direct economic impact on the 
state of California is $7.96 billion.

 • CSU generates $17 billion in the 
state’s economy due to secondary 
effects.

 • The result is some 150,000 jobs 
in California and more than $995 
million each year in state and local 
taxes.

 • More than half of all undergraduate 
degrees granted annually to Latino, 
African American and Native 
American students in California 
have been awarded by the CSU; 56 
percent of all undergraduate degrees 
to Latinos

 • The CSU graduates more than 
89,000 students each year.

 • More than 1.96 million CSU alumni 
are working in California and 
earning over $122 billion annually 
in income, of which $42 billion is 
attributable to their CSU degrees.

 • When the additional impact of 
enhanced alumni earnings is taken 
into account, CSU’s total economic 
impact reaches $70.4 billion.

 • For every dollar the state invests in 
a CSU student, it receives $5.43 in 
return.

Preparation	of	a	diverse	life	
sciences	workforce

CSU	has	nearly	40,847	undergraduates	
and	6,940	graduate	students	in	life	
science	degree	programs,	including	
agriculture.

Compared	with	all	university	systems	in	
the	nation,	CSU	has	one	of	the	largest	
groups	of	underrepresented	students	in	
its	life	sciences	degree	programs.

More	than	half	of	its	students	in	the	
life	sciences	are	females,	22	percent	
are	Hispanic,	5	percent	are	African-
American,	and	more	than	1	percent	are	
American	Indian	or	Pacific	Islander.

CSU	offers	industry-focused	life	
sciences	graduate	degrees	in	
bioengineering,	bioinformatics,	
biostatistics,	biotechnology,	
computational	sciences,	and	medical	
product	development	management.	
CSU	is	the	state	leader	in	the	creation	
and	implementation	of	Professional	
Science	Master’s	degrees	in	
biotechnology	and	related	fields.

Fourteen	CSU	campuses	are	
providing	research	training	in	stem	cell	
technology	designed	to	advance	the	
field	of	regenerative	medicine	through	
support	from	the	California	Institute	for	
Regenerative	Medicine	(CIRM).	Like	
other	CSU	educational	programs	in	the	
life	sciences,	these	Bridges	to	Stem	
Cell	Research	projects	provide	hands-
on	training	in	both	academic	and	
industrial	research	settings.

CSU	Extended	University	programs	
offer	certificates	in	fields	critical	to	the	
state’s	biomedical	industry,	including	
biotechnology,	clinical	laboratory	
sciences,	medical	technology,	quality	
assurance,	pharmaceutical	engineering,	
health	IT,	and	allied	health.
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University of Southern California

“The	research	funded	by	the	NIH	at	
USC	leads	to	a	rich	pipeline	of	emerging	
therapies	and	products,”	said	Krisztina	
Holly,	vice	provost	for	innovation	and	
executive	director	of	the	USC	Stevens	
Institute	for	Innovation.	“It	forms	the	basis	
for	many	exciting	new	companies	that	we	
believe	will	improve	the	lives	of	millions.”	
She	added	that	historically,	50	percent	
of	USC	licensing	income	comes	from	life	
sciences	inventions,	while	45	percent	of	
licensing	deals	in	2009	were	from	the	life	
sciences.

Start-ups
 • Syntouch (www.syntouchllc.

com) has developed a novel, robust 
tactile sensor array that mimics 
the mechanical properties and 
distributed touch receptors of the 
human fingertip. Initial applications 
being developed include tactile 
sensors for prosthetic hands. NIH 
funding from: National Institute 
of Child Health and Human 
Development (NICHD)

 • Tocagen (www.tocagen.com) 
is a biopharmaceutical company 
pursuing the discovery, development 
and commercialization of products 
for the treatment of cancer. The 
initial focus is on treatments for 
patients with very advanced cancer 
for whom no adequate treatment 
currently exists. Tocagen’s 
Controlled Active Gene Transfer 
Technology (CAGT) platform is a 
unique viral based technology that is 
designed to carry a therapeutic gene 
and selectively kill cancer cells while 
not harming healthy tissue. Tocagen 
has recently commenced a Phase I 
human clinical trial evaluating the 
company’s first candidate in the 
setting of Glioblastoma Multiforme, 
the most common aggresive primary 
brain cancer. NIH funding from: 
National Cancer Institute (NCI) and 
National Institute of Neurological 

Disorders and Stroke (NINDS) 

 • Anergix, LLC (www.anergix4ms.
com) is developing a therapy 
that triggers the body’s natural 
mechanisms to turn off 
malfunctioning immune cells, 
effectively addressing a wide 
range of autoimmune diseases 
including multiple sclerosis. In 
MS, malfunctioning immune 
cells (T-lymphocytes) attack and 
damage the myelin sheaths covering 
nerves in the brain. USC scientists 
discovered that presenting immune 
regulatory cells in the body with 
fragments of myelin activated them 
to turn off the malfunctioning 
T-lymphocytes in the brain. To 
deliver these myelin fragments, 
or peptides, Anergix sequesters 
proprietary peptide-secreting cells 
in a small device implanted under 
the skin. Thus continuous, low dose 
therapeutic levels of the peptide are 
generated on a systemic basis. NIH 
funding from: National Institute of 
Neurological Disorders and Stroke 
(NINDS) 

Research	Highlights

Connecting scientists to spur 
medical innovation 

Biomedical Informatics Research 
Network (BIRN) Coordinating 
Center funded by NCRR/NIH. Carl 
Kesselman, principle investigator (PI). 
The coordinating center for BIRN 
collects biomedical imaging data 
from institutions all over the country, 
currently with a heavy emphasis on 
neuroscience. The BIRN coordinating 
center has the task of facilitating 
collaboration and data sharing between 
the research centers. BIRN helps 
connect scientists with their colleagues 

nationwide to share data and refine 
analytic tools that can be used for multi-
site data integration. BIRN partners 
are essential to advancing technologies 
including new software-based solutions, 
which are crucial to discoveries that 
have broad applicability to biomedical 
research.

Innovative cancer modeling 

Physical Sciences-Oncology Center 
funded by NCI/NIH. W. Daniel Hillis, 
PI and David Agus, Senior Scientific 
Investigator. This is one of 12 centers 
funded nationwide under a program 
that promotes greater understanding 
of cancer through the application 
of methodologies from the physical 
sciences. The overall goal of this center 
is to thoroughly understand therapeutic 
response in cancer. Investigators will 
establish a predictive model of cancer 
that they can utilize to determine tumor 
steady state growth and drug response, 
particularly those involved in the 
hematological malignancies of acute 
myeloid leukemia and non-Hodgkin’s 
lymphoma. Furthermore, multi-scale 
physical measurements will be unified 
with sophisticated modeling approaches 
to facilitate the development of a 
model that can derive the tumor’s traits 
during its growth and after any distress, 
such as chemotherapeutic treatment. 
Overall, the predictive tumor response 
model developed in this effort should 
enable clinicians to determine the most 
efficacious therapies a priori and reduce 
deleterious side effects.

Moving research from bench to 
bedside 

Los Angeles Basin Clinical and 
Translational Science Institute. Thomas 
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Buchanan, PI. This is one of 55 NIH 
Clinical and Translational Science 
Awards funded nationwide. The 
consortium shares a common vision to 
reduce the time it takes for laboratory 
discoveries to become treatments for 
patients and to engage communities 
in clinical research efforts. It also is 
fulfilling the critical need to train a new 
generation of clinical researchers. The 
goal of the USC center is to transform 
how clinical and translational research 
is conducted, ultimately enabling 
researchers to provide new treatments 
more efficiently and quickly to 
patients. The program is committed 
to providing new methods and tools to 
meet the opportunities and challenges 
in translational research. The center 
will support the development of new 
translational tools and resources and 
match them to translational projects to 
accelerate improvements in health. USC 
has partnered with leading academic, 
clinical and community organizations in 
central Los Angeles to establish a center 
that will improve health in this diverse 
urban environment and, in doing so, 
gain knowledge that we can share with 
others to improve health in urban 
settings and megacities across the globe. 

The science of medicare reform 

Funded under the NIH Director’s 
Five Themes program solicitation and 
led by principal investigator Dana 
Goldman, this research collaboration 
will design and conduct Medicare-
related research, policy simulation, and 
welfare analysis. A multidisciplinary 
team spanning four institutions at 
the forefront of health economics and 
policy research — Stanford University, 
USC, RAND Corporation, and the UC 
Berkeley — will focus on solutions 
to ensure Medicare continues its 
legacy of success. Specific goals are 
to: develop optimization models of 
plan choice in the Medicare Part D 

market, understand competition in the 
Medicare Part D marketplace, examine 
the consequences of formulary and 
benefit design for utilization, health, 
and spending, apply comparative 
effectiveness analysis to identify clinical 
areas for potential savings in Medicare 
and build a research network to support 
Medicare-related research and policy.

Improving prescription practices 

The three-year, $11 million grant will 
utilize psychology and behavioral 
economics to improve physicians’ 
prescribing practices, particularly how 
to dissuade physicians from prescribing 
antibiotics unnecessarily. The grant 
will be led by Dr. Jason Doctor of the 
USC School of Pharmacy; Doctor’s 
group aims to improve prescription 
practices for common acute respiratory 
infections, which include bronchitis 
and influenza. Aggressive antibiotic 
prescribing is a major public health 
concern for its suspected link to the 
spread of antibiotic-resistant bacteria. 

Targeting cancer therapies

Ultrasensitive Nanolasers for 
Epigenetics Investigations. Andrea 
Armani, PI. One of 52 projects funded 

nationally, this work is funded under 
the NIH Director’s New Innovator 
program that is designed specifically 
to support unusually creative new 
investigators with highly innovative 
research ideas at an early stage of their 
career. The objective of this project is 
to develop a new nanolaser capable 
of detecting and quantifying DNA 
methylation. This proposed research 
will develop a completely novel 
sensor platform with unprecedented 
capabilities for detecting epigenetic 
changes, and applies it to early ovarian 
cancer detection and monitoring, and 
to study the fundamental underlying 
mechanisms of cancer progression.
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Stanford University

Since	its	founding,	Stanford	University	
has	been	a	pioneer	in	cross-disciplinary	
collaboration	among	faculty,	students	
and	researchers,	producing	innovative	
basic	and	applied	research	in	all	fields.	
The	university	is	unusual	among	its	peer	
institutions	in	having	seven	schools	on	
one	campus,	and	all	of	them	possess	
exceptional	breadth	and	depth	of	
excellence.	This	naturally	facilitates	
multidisciplinary	collaboration.

In	2009,	Stanford	researchers	and	labs	
secured	nearly	$307	million	in	NIH	grants	
supporting	multi-disciplined	programs,	
some	of	which	are	described	on	the	
following	pages.	

Narcolepsy

Institute: National Institute of 
Neurological Disorders and Sleep

Ten years ago, Stanford researchers 
made headlines when they identified 
the culprit behind the sleep disorder 
narcolepsy. Now they have shown for 
the first time that a specific immune 
cell is involved in the disorder — 
confirming experts’ long-held suspicion 
that narcolepsy is an autoimmune 
disease. The work could lead to better 
treatments for the sleep disorder and 
help immunologists understand other, 
more common autoimmune diseases, 
such as multiple sclerosis and juvenile 
diabetes.

Hearing

Institute: National Institute on 
Deafness and Other Communicative 
Disorders

Scientists thought they had a good 
model to explain how the inner ear 
translates vibrations in the air into 
sounds heard by the brain. It looks 
like parts of the model are wrong. An 
international team led by Stanford 
researchers found that the ion channels 
responsible for hearing are notlocated 
where scientists previously thought. 
The discovery turns old theories 
upside down, and it could have major 
implications for the prevention and 
treatment of hearing loss.

Stem	cells

Institute: National Institutes of Health 
training grant

Stanford scientists have succeeded 
in the ultimate switch: transforming 
mouse skin cells in a laboratory dish 
directly into functional nerve cells with 
the application of just three genes. The 
cells make the change without first 

becoming a pluripotent type of stem 
cell — a step long thought to be required 
for cells to acquire new identities. The 
finding could revolutionize the future of 
human stem cell therapy and recast our 
understanding of how cells choose and 
maintain their specialties in the body.

Brain	tumor	development

Institute: National Institutes of Health

Stanford researchers studying 
glioblastomas, a deadly brain tumor, 
in mice have found a way to stop the 
cancer cells from growing back after 
radiation by blocking its access to 
oxygen and nutrients. The discovery 
happened when the researchers 
realized that irradiated tumors turn to 
a little-known, secondary pathway to 
generate the blood vessels necessary 
for regrowth. Although the researchers 
focused their study on glioblastoma, 
other tumors use a similar mechanism 
to evade radiotherapy.

Genome	sequencing

Institute: National Institutes of Health 
Director’s Pioneer Award

Stephen Quake, Stanford professor 
of bioengineering, sequenced his own 
genome for less than $50,000 with a 
team of just two other people. His was 
the first demonstration that you don’t 
need a genome center and millions of 
dollars to sequence the human genome. 
Reducing sequencing costs is critical 
because the more examples scientists 
have of the whole human genetic code, 
the more they can discern about how 
specific genes and mutations result in 
the traits that make us all different, 
the diseases that plague us and our 
response to medicines.
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Using	bioinformatics	to	detect	
environmental	factors	that	
contribute	to	diabetes

Institutes: National Institute of 
General Medical Sciences

Those who have diabetes know that 
the adult-onset form of the disease can 
be triggered by, among other things, 
obesity and a diet high in fat. You are 
also more likely to develop diabetes 
if other family members have it. But 
a study by Stanford found that you 
should also begin looking suspiciously 
at other aspects of your life — like your 
past exposure to certain pesticides or 
chemicals and even one form of vitamin 
E. In fact, the association of some of 
these so-called “environmental” cues 
with diabetes surpasses that of the 
best genetic markers scientists have 
identified for the disease.

Breast	cancer	marker

Institute: National Institutes of Health

Women with breast cancer whose 
tumors express high levels of a 
particular genetic marker are 
significantly more likely to die from 
their disease than are those with more 
normal levels, according to Stanford 
researchers. The finding implies that 
blocking the action of the marker — a 
newly recognized type of RNA — could 
one day be an effective way to prevent 
metastasis and improve survival for 
these women, who make up about one-
third of all breast cancer patients.

Antibodies	and	nerve	repair

Institute: National Institutes of Health

Antibodies — warrior proteins the 
immune system makes to defend the 
body against invading pathogens such 
as viruses and bacteria — have a gentler 
side nobody knew about until now: They 
function not only as soldiers but also 
as nurses. And Stanford researchers 
now think antibodies’ absence in the 
central nervous system (the brain and 
spinal cord) may be a key part of the 
reason why nerve damage there does 
not get naturally repaired in humans. 
That insight could someday lead to new 
treatments for stroke and spinal-cord 
trauma.

Tissue	regeneration

Institute: National Institutes of Health

Stanford scientists have taken a big step 
toward being able to confer the capacity 
to regenerate tissue on mammalian 
muscle cells; they accomplished this feat 
in experiments with laboratory mice in 
which they blocked the expression of 
just two tumor-suppressing proteins. 
The finding may move us closer 
to future regenerative therapies in 
humans — surprisingly, by sending us 
shimmying back down the evolutionary 
tree.

Lymphoma	treatment

Institute: National Institutes of Health

More than half of laboratory mice with 
human non-Hodgkin’s lymphoma are 
cured by a treatment involving just 
two monoclonal antibodies, Stanford 
researchers have found. The therapy 
combines the activity of rituximab, an 
antibody currently in use to treat the 
disorder, with another that blocks a 
molecule called CD47 on the surface 
of the cancer cells. Together the two 
antibodies synergize to trigger the host’s 
own immune system to eliminate the 
cancer.
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The Scripps Research Institute (TSRI)

Scripps Research scientists have led 
numerous seminal studies. To highlight 
only a few, over the last decades the 
institute’s investigators have made 
dozens of breakthroughs:

 • Malaria, discovering a promising 
new drug candidate that represents 
a new class of drug to treat the 
widespread tropical disease, which 
kills nearly 1 million people a year. 
Clinical trials for the drug candidate 
are planned. (Winzeler lab, 2010) 

 • “Swine flu,” solving the structure 
of a key protein from the virus that 
caused the recent H1N1 influenza 
epidemic. The structure reveals 
that the virus shares many features 
with influenza viruses common 
in the early 20th century, helping 
to explain why, in general, older 
individuals have been less severely 
affected by the recent outbreak than 
younger ones. (Wilson lab, 2010)

 • Obesity, showing for the first time 
that the same molecular mechanisms 
that drive people into drug addiction 
are behind the compulsion to overeat 
(Kenny lab, 2010).

 • HIV/AIDS, elucidating the 
structure of a number of human 
antibodies that neutralize many 
different strains of the virus — work 
that may one day contribute to an 
HIV vaccine. (Wilson, Burton labs 
(with Ollmann Saphire), 2001 – 
2010). 

 • Mad cow disease, determining 
for the first time that prions, bits 
of infectious protein devoid of 
DNA or RNA that can cause fatal 
neurodegenerative disease, are 
capable of Darwinian evolution. 
(Weissmann lab, 2009)

 • Regenerative medicine, 
reporting a breakthrough in which 
scientists successfully created live 
mice from mouse skin cells, without 
using embryonic stem cells or 
cloning techniques that require eggs. 
This milestone opens the door to the 
development of exciting therapies, 
such as using a patient’s own cells to 
grow replacement organs. (Baldwin 
lab, 2009)

 • Deafness, elucidating the action 
of a protein, harmonin, which is 
involved in the mechanics of hearing. 
Defects in such genes can cause 
devastating diseases, such as Usher’s 
syndrome, which is characterized 
by deafness, gradual vision loss, and 
kidney disease. (Mueller lab, 2009)

 • Huntington’s disease, developing 
an agent that reversed Huntington’s 
disease symptoms in mice, with 
minimal toxicity. (Thomas, 
Gottesfeld labs, 2008)

 • Addiction, providing evidence that 
the drug gabapentin affects certain 
components of the alcohol addiction 
cycle in the brain, supporting the 
idea that the medication, which is 
approved by the FDA for treating 
seizures and pain, also holds 
potential for the treatment of alcohol 
dependence. (Roberto, Koob, Siggins 
labs, 2008)

 • Blindness, achieving complete 
inhibition of new blood vessel 
growth in animal models of 
neovascular eye diseases and a 
vascular brain tumor with little or no 
effect on normal tissue. (Friedlander 
lab, 2007)

 • A large class of medically 
relevant compounds known as G 
protein-coupled receptors (GPCR), 
determining the first human 
structure of this type of receptor, 

called β2-adrenergic GPCR. Science 
magazine named the work as one of 
the top 10 breakthroughs of the year. 
(Stevens lab, 2007)

 • Amyloid disease, developing 
the first disease-modifying agent 
targeting the underlying cause of this 
type of disorder, a class that includes 
Alzheimer’s disease. A drug based on 
this finding (tafamidis by FoldRX, 
a company to be acquired by Pfizer, 
Inc.) is currently undergoing clinical 
trials for a type of inherited disease 
known as Transthyretin amyloidosis. 
(Kelly lab, 2003) 

 • Cancer drug synthesis, 
completing the total synthesis of the 
anti-cancer drug Taxol, approved by 
the FDA for the treatment of ovarian 
cancer. Before the synthesis, Taxol, 
whose active compound was first 
isolated from the bark of the rare 
Pacific yew, demonstrated great 
promise as a cancer treatment, but 
its full impact was prevented by the 
problem that treating one patient 
required the destruction of more 
than three of these precious trees. 
Another example of a remarkable 
feat of synthesis includes developing 
an inexpensive and in many ways 
astonishing new method for 
economically synthesizing cortistatin 
A. This steroid, which was isolated 
in 2006 from a marine sponge 
discovered over 100 years ago, has 
shown huge promise for treating 
conditions ranging from macular 
degeneration to cancer. (Taxol, 
Nicholaou lab, 1994; cortistatin A, 
Baran lab, 2008)
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The Gladstone Institutes

In	2009–2010,	Gladstone	scientists	were	
chosen	to	lead	or	participate	in	major	
nationwide	collaborations	initiated	by	the	
National	Institutes	of	Health	to	accelerate	
translational	research	in	several	disease	
areas.

The iPrEx study is a major international 
effort to study whether a pill containing 
anti-HIV medications can prevent 
acquisition of HIV using a concept 
called pre-exposure prophylaxis or 
PrEP. Gladstone scientists, led by 
Robert Grant, are collaborating with 
scientists in Peru, Brazil, Ecuador, 
Africa, Thailand, and the U.S. on 
this project. The primary analysis 
indicated that two oral antiretroviral 
agents, emtricitabine and tenofovir, 
decreased the acquisition of HIV 
infection among men who have sex 
with men by 44 percent overall, and 
73 percent among those who reported 
taking the pill consistently. The study 
is being extended to learn how this new 
information about PrEP safety and 
efficacy might affect people’s use of the 
pills, and their sexual behavior. The 
original iPrEx study cost $43 million 
and was sponsored by the U.S. NIH with 
co-funding from the Bill and Melinda 
Gates Foundation and drug donated 
by Gilead Sciences, representing a 
pioneering partnership between public, 
charitable, and private agencies. The 
NIH recently provided an $13 million to 
extend the study. 

Scientists at the Gladstone Institute of 
Neurological Disease and its Taube-
Koret Center for Huntington’s Disease 
Research are leading a $3.6 million 
consortium to use stem-cell technology 
to better understand Huntington’s 
disease and to develop potential 
therapies. The consortium laboratories 
are located at the University of 
Wisconsin, Massachusetts General 
Hospital, UC Irvine, Johns Hopkins, 
and the Gladstone Institutes. The 

researchers will use induced pluripotent 
stem (iPS) cell technology, pioneered 
by Gladstone and Kyoto University’s 
Shinya Yamanaka, to develop human 
neurons with Huntington’s disease 
characteristics. iPS technology 
generates stem cells from adult skin 
samples. 

The National Heart, Lung and Blood 
Institute (NHLBI) funds several 
collaborations studying heart disease 
and regenerative medicine. For 
example, scientists at the Gladstone 
Institute of Cardiovascular Disease and 
Stanford University School of Medicine 
will develop stem cell and regenerative 
medicine therapies. Gladstone 
investigators, led by Deepak Srivastava 
will collaborate with a Stanford team 
to determine how iPS cells can repair 
damaged heart muscle. Each research 
team will receive approximately $10 
million. 

As part of NHLBI’s “Bench to Bassinet” 
program, Gladstone scientists will 
receive $10 million over six years 
to find genetic causes of congenital 
heart disease. The team, led by Benoit 
Bruneau, focuses on the gene networks 
and regulatory factors related to 
congenital heart defects. Cutting-
edge genome-mapping techniques 
will identify and define the function 
of transcription factors with known 
roles in cardiac development and 
human disease and so-called epigenetic 
regulators that open up chromosomes 
to allow access for transcription factors.
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Sanford-Burnham Medical Research Institute

Sanford-Burnham	Medical	Research	
Institute	is	dedicated	to	revealing	the	
fundamental	molecular	causes	of	disease	
and	devising	the	innovative	therapies	of	
tomorrow.

With	operations	in	California	and	Florida,	
Sanford-Burnham	is	one	of	the	fastest	
growing	private	research	institutes	in	
the	country.	The	Institute	ranks	among	
the	top	four	institutions	nationally	for	
NIH	grant	funding	and	among	the	top	
25	organizations	worldwide	for	its	
research	impact.	Sanford-Burnham	
uses	a	unique,	collaborative	approach	
to	medical	research	and	has	established	
major	research	programs	in	cancer,	
neurodegeneration,	diabetes,	infectious	
and	inflammatory	and	childhood	
diseases.	The	Institute	is	known	for	
its	world-class	capabilities	in	stem	
cell	research	and	drug	discovery	
technologies.

Cancer

One of the many challenges of creating 
effective cancer treatments is getting 
enough medicine to the tumor to kill 
it. Many treatments are administered 
intravenously and blood flow inside 
tumors is often limited at best. In 
addition, tumors generate a natural 
outward pressure, which forces 
anticancer drugs to “swim upstream.” 
As a result, treatments must be given 
in large doses to get more medicine to 
tumors.

However, researchers have developed a 
peptide (a chain of amino acids) called 
iRGD that helps co-administered drugs 
penetrate deeply into tumor tissue. The 
peptide has been shown to improve 
treatment efficacy against human 
breast, prostate and pancreatic cancers 
in mice, achieving the same therapeutic 
effect as a normal dose with one-third 
as much of the drug. Erkki Ruoslahti, 
M.D., Ph.D., founding member of the 
UC Santa Barbara-Sanford-Burnham 
Center for Nanomedicine, Kazuki 
N. Sugahara, M.D., Ph.D., Tambet 
Teesalu, Ph.D., and fellow researchers 
at the Center for Nanomedicine and 
the Cancer Center of Santa Barbara 
collaborated on this research.

Rare	diseases

Children with multiple hereditary 
exostoses (MHE), a rare inherited 
disease, suffer from multiple growths 
on their bones that cause pain, 
disfigurement and stunted growth. 
At the moment, the only treatment is 
surgery to remove the growths, which 
sometimes number in the hundreds.

MHE research has long been hampered 
by the lack of a good model that would 
answer questions about the underlying 
cause and allow scientists to test new 
treatments. Recently, Yu Yamaguchi, 
M.D., Ph.D., and his collaborators 
unveiled a mouse model that does just 
that.

Earlier attempts at creating a mouse 
model of MHE successfully replicated 
the human disease on a genetic level, 
but failed to reproduce the symptoms. 
In this new study, Dr. Yamaguchi and 
colleagues, including Sanford-Burnham 
scientists Dr. Kazu Matsumoto and 
Dr. Fumitoshi Irie, took a different 
approach. Instead of deleting the gene 
in the entire mouse, they targeted the 
gene in only bone cells. What’s more, 
they removed the gene in only a small 
fraction of these cells.

Surprisingly, this approach led to a 
mouse with all the symptoms of MHE, 
including bony protrusions, short 
stature and other skeletal deformities. 
Further investigations into the cellular 
make up of the bone growths answered 
some long-standing questions about 
how they develop.

Neurodegenerative	diseases

Neurodegenerative diseases such 
as Alzheimer’s, Parkinson’s and 
Huntington’s all have one thing 
in common: the untimely death of 
nerve cells. New research at Sanford-
Burnham shows that these diseases also 
share the molecular mechanism that 
leads to cellular death, a finding that 
identifies new targets for diagnosis and 
treatment of these diseases. The study, 
which appeared in Molecular Cell, was 
led by Dr. Stuart Lipton, director of 
Sanford-Burnham’s Del E. Web Center 
for Neuroscience, Aging and Stem Cell 
Research, and Dr. Tomohiro Nakamura, 
research assistant professor.

Together with their collaborators, Drs. 
Lipton and Nakamura showed how a 
gaseous molecule known as nitric oxide 
(NO) can throw a molecular switch to 
turn a cell from the path to survival to 
the path to death. Scientists have long 
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known that under certain conditions, 
NO binds to and reacts with caspases, 
a series of enzymes that are important 
in cell death. When NO interacts with 
caspases in this way, it inhibits their 
activity and prevents nerve cells from 
dying. But in an entirely unexpected 
way, the Sanford-Burnham team has 
now found that an inhibitor of caspases 
– called XIAP – can also bind to NO. In 
a process known as transnitrosylation, 
NO jumps like a “hot potato” from 
caspases to XIAP. The hot potato 
inhibits XIAP function, which would 
normally turn off caspases.

Heart	disease

It is no secret that being overweight is 
hard on the heart – many studies have 
shown that heavier people are more 
likely to suffer from heart disease. But 
why, exactly? What does fat have to do 
with your heart?

There are numerous causes of obesity 
and other risk factors for heart disease, 
making it difficult to tease them apart. 
So a team led by Drs. Sean Oldham, 
Rolf Bodmer and Ryan Birse created 
a simple model to study the genes 
linking high-fat diet, obesity and heart 
dysfunction. Using fruit flies, they 
discovered that a protein called TOR 
influences fat accumulation in the heart. 
Their study, published in the journal 
Cell Metabolism, also demonstrates that 
manipulating TOR protects the hearts 
of obese flies from damage caused by 
high-fat diets.

In this study, flies fed a high-fat diet 
of coconut oil became obese and 
exhibited many of the same secondary 
symptoms as obese humans, including 
heart dysfunction. Then, to determine 
how TOR regulates the effects of fat on 
the heart, Dr. Oldham and colleagues 
generated flies that lowered this 
protein’s activity. TOR normally keeps 
a damper on an enzyme that breaks 
down fats. By inhibiting TOR (or 
boosting the fat-digesting enzyme), the 
researchers reduced fat accumulation 
in the heart and improved the cardiac 
health of otherwise obese flies. The 
heart-protective results were the same 
whether TOR was blocked in the whole 
fly, just in fat tissue or just in heart cells.

This fruit fly model will now allow 
researchers to answer many other 
questions about diet, obesity and the 
heart. “One thing we would like to 
know next is if fats themselves are toxic 
to the heart, or is it the byproducts of 
their metabolism that are harmful?” 
explained Dr. Birse, post-doctoral 
researcher and first author of the study. 
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Regis	B.	Kelly,	Ph.D.:	Connecting	researchers,	clinicians	and	industry	to	drive	life	sciences	
innovation	

The term “technology transfer” can refer 
to either a task or a process. In both 
cases, it means moving a discovery from 
an inventor to a developer for wider 
application. In the life sciences arena, 
the inventor often works in a university 
lab, and the developer is a company 
that turns the discovery into a drug, 
diagnostic or medical device.

Technology transfer is a business 
transaction in which discovery is sold 
or licensed. In such transactions, the 
university technology transfer office’s 
mission is to secure as much money as 
possible for the university. Similarly, 
the acquirer, which may need to 
secure a number of patents before 
commercializing a single product, works 
to keep the upfront payment and future 
royalties as low as possible. The original 
inventor has little input in the terms of 
the transaction and no influence on the 
eventual use of the invention through its 
development process. 

Regis Kelly, Ph.D., director of the 
California Institute for Quantitative 
Biosciences (QB3), said that the 
institute focuses on the process of 
technology transfer. In fact, QB3 was 
founded to accelerate the process.

Established in 2000, QB3 is one of four 
California Institutes for Science and 
Innovation and the only one devoted 
exclusively to biology and to the life 
sciences industries. The institute 
comprises more than 200 quantitative 
biologists at three northern California 
campuses (UC Berkeley, UC Santa Cruz 
and UC San Francisco). These scientists 
are applying physics and engineering 
toward understanding and being able 
to predict and manipulate biological 
systems. Their goal is to convert their 
discoveries into practical benefits for 
society.

Kelly explains that to facilitate the 
interchange of ideas and further life 
sciences innovations, QB3 is bringing 
the skills and passions of three key 
groups together. The groups are 
academic researchers; clinicians; and 
industry, a category that includes 
investors as well as companies.

QB3 works with the academic leg of its 
“tri-pod” in state-of-the-art facilities on 
its three affiliated campuses. Designed 
to encourage collaborative projects, 
core facilities in these buildings provide 
QB3 researchers with capacities such 
as advanced imaging, large-scale 
computation, and high-throughput 
screening. 

Kelly said that the technology transfer 
process, sometimes also called 
translational research, is aided in the 
institute’s work with graduate students 
and post-doctoral fellows. In addition to 
the comprehensive academic programs, 
classes and seminars offered at the 
schools, QB3 provides students with 
internship and fellowship opportunities 
within industry. The Global Bio-

entrepreneurship Course (GloBE) is a 
weeklong course in the business of the 
biomedical sector, and the full-term 
course, Idea to IPO, examines the steps 
of building a successful biomedical 
business. The latter program ends with 
participating scientists presenting their 
business plans to a panel of venture 
capitalists.

For young entrepreneurs ready to 
launch a company, QB3 offers a 
package of services and funding that 
it calls “The Innovation Toolkit.” The 
program matches participants with 
“knowledge brokers,” or mentors, who 
can help the researcher obtain funding, 
identify the commercial potential of 
basic discoveries, and navigate the pre-
clinical development process. Moreover, 
the program provides young companies 
with beneficial pricing for legal and 
commercial services and introductions 
to potential funding sources. 

A key tool in the innovation kit is 
on-site research space that is made 
available for start-ups. Located at the 
QB3 Garage@UCSF, the QB3 Garage@
Berkeley, and through partners in the 
Mission Bay Incubator Network, the 
incubators help tenants collaborate with 
UC investigators and make use of core 
facilities. 

“It’s been a remarkably fertile 
experiment,” Kelly said of the micro 
incubators on campus. Established four 
years ago, the incubators are serving 
35 startup companies and receiving 
one or two requests each week. Six of 
the previous tenants are now “active 
alums.”

In November 2010, QB3 announced 
that seven companies in its incubator 
network combined to bring in $1.4 
million in federal grants awarded 
under the Qualifying Therapeutic 
Discovery Project Program. The $1 
billion provision of the 2010 healthcare 
reform act was designed to support 
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small biotechnology companies as they 
develop new therapies that could reduce 
healthcare costs as well as generate new 
jobs and stimulate the U.S. economy. 

“It’s not the space” that enables the 
young entrepreneurs to succeed, Kelly 
said. “It’s that they talk to each other.” 
They offer one another advice and 
referrals. They brainstorm on scientific 
questions and hold one another 
accountable for staying focused on their 
goals. 

Increasing the connectivity among 
researchers, clinicians and industry 
is one of Kelly’s personal missions. 
The QB3 administrative offices as well 
as the UCSF facilities are located in 
Mission Bay, a 303-acre neighborhood 
in San Francisco. The city designated it 
a redevelopment project in 1998, and 
to date the university has completed 
and occupies six buildings there. 
Construction of the new UCSF Medical 
Center at Mission Bay, a significant 
component in the $1.5 billion hospital 
system planned for the site, is 
underway. The community also includes 
residential, restaurant and retail space, 
and Kelly trusts that the future will 
bring biomedical industry operations as 
well.

He envisions the site as “the academic 
health center of the 21st century.” 
He said pulling in entrepreneurs 
and investors will bridge the gaps 
between unmet medical needs and the 
commercialization of breakthrough 
products to address them.

“The notion of a physician and 
researcher having a spontaneous 
conversation in an elevator and 
conceiving an idea for a new therapeutic 
agent is a fallacy,” Kelly said. Physicians 
and scientists not only think differently, 
they are working at opposite ends of 
complex puzzles. They need the private 
sector to do the expensive and high risk 
product development work in between. 

In addition to locating the three 
groups closer together, Kelly has ideas 
for improving communications and 
functions among them as well. One 
is to change the university’s goals in 
technology transfer from generating 
money for the university to improving 
society. Moving ideas out of academic 
labs and into the private sector creates 
jobs, increases tax and sales revenues, 
and ensures better therapies and 
approaches for public health. 

Second, Kelly said that society is 
not served by viewing industry as a 
villain. Without investors and private 
sector companies, ideas stagnate, job 
opportunities are lost, and innovation 
flounders.

Third, Kelly would like to see an effort 
among researchers, clinicians and 
industry to catalog society’s biomedical 
needs. “The major weakness of 
academia,” he said, “is that students 
and post-docs don’t know what society 
needs.” When they ask their professors, 
they are steered toward the professors’ 
chosen areas of focus.

“Industry and venture capitalists are 
very good at identifying what the needs 
are,” Kelly said. “And clinicians know 
what the needs in their specialties are.” 
He said turning young minds loose on 
the list would speed innovation. Those 
who already had a discovery or device 
applicable to a market need would 
be positioned to solicit technology 
transfer office assistance with patent 
applications and out-licensing. Others 
could focus their research on addressing 
old needs in new ways, increasing the 
relevance of their work to public health.

Working together, researchers, 
industry and clinicians could accelerate 
biomedical innovation. And isn’t that 
what the process of technology transfer 
is all about?



	84		|	California	Biomedical	Industry	2011	Report

Researcher profile

Ronald M. Evans, PhD, is a professor 
and March of Dimes Chair in 
Molecular and Developmental Biology 
in the Gene Expression Laboratory at 
the Salk Institute. 

How did you become interested 
in diabetes and other metabolic 
disorders?

My interest has been in energy 
homeostasis — how food is acquired, 
stored and burned. The underlying 
problem is that we are in the midst of 
a pandemic of inactivity marked by 
an absence of movement or exercise. 
In our national state of sedentary 
behavior it is a challenge for most 
people to get the exercise they need. 
The result is increased weight gain 
and insulin resistance, which increase 
obesity, diabetes, heart disease and 
hypertension.

We began looking at nucleic receptors 
— a class of genetic switches that 
control transcription of the genes 
that control the energy-burning 
network of processes. That network is 
usually triggered by exercise, but we 
hypothesized that small molecules may 
generate the network to trick the muscle 
cell into thinking it is being exercised. 
Genomic exercise, if you will. 

What are the fundamental 
questions in researching 
“genomic exercise.”

We are trying to understand what 
muscle activity triggers at a metabolic 
level….The end chemical product of 
exercise is the AMP kinase (AMPK), 
which is the master energy switch that 
starts to suck more sugars and fats 
from blood into the muscle. In exercise, 
the kinase leaps into the nucleus [of 
the muscle cell] and activates the gene 
network, triggering a genetic cascade. In 
this way, AMPK converts stored energy 
into chemical energy. The first challenge 
was to determine whether the gene 
network differentiates between physical 
and nuclear effect. That is, could a small 
molecule trigger the same gene network 
to behave in the same way as it reacts to 
physical exercise?

What have you found so far,  
and what might it mean for 
human applications?

We have tested a few small 
molecules in sedentary mice for a 
period of one month. We showed 
dramatically improved performance — 
improvements that were about the same 
as daily exercise. The treated mice had 
lower blood sugars and lipids, improved 
vascular performance and improved 
mitochondria numbers. 

I think the work clearly demonstrates 
that in mice, it is possible to develop 
drugs that have the capacity to enhance 
muscle performance with out actually 
exercising. That is a major advance. 
It also identifies two key drug targets 
for which the next generation of more 
effective muscle-enhancing drugs can 
be produced for people. In fact, the 
drugs that we used have already been 
in people. So now I would say it is going 
to take a large pharmaceutical company 
to develop the right type of program in 
muscle biology.

The challenge in bringing this forward 
is getting the FDA to agree that frailty 
and obesity can be treated with muscle-

enhancing drugs. You have to cure 
disease to get a drug approved. We 
think we can make people a lot more 
healthy. But making people healthy is 
not an FDA approval end point. We 
need to educate the public and the 
medical community to move the FDA 
toward accepting the benefits that can 
be achieved by this kind of program. 

In your career so far, what  
has been the discovery that  
has fascinated you most? 

The growing realization that so much 
of body physiology, endocrinology and 
behavior is really about the control 
of gene networks. My initial interests 
in the early ‘80s were to study the 
mechanics and logic of how the genome 
is controlled. Our interests in cloning 
hormone receptors ultimately provided 
us with a key to unlock the secrets of 
the genome. In the beginning, science is 
about overcoming technical challenges, 
which in the end open new avenues of 
approaching complex problems. 

What keeps you passionate  
about science?

Science to me is like the ultimate chess 
game where the opponent is Mother 
Nature. You’re trying to win secrets in a 
never-ending duel. There’s nothing that 
is more thrilling than pitting yourself 
against problems that are not yet solved. 

On working at The Salk Institute:

The level of work and standards are very 
high, and if you are not on the cutting 
edge, you are not going to survive for 
long. It’s not for everyone, but it is very 
exciting and attractive to me. The Salk 
and La Jolla is a privileged place to be. 
We have a unique mix in the research 
environment, with Salk, Scripps 
and Sanford-Burnham, and a high 
concentration of biotechnology  
and pharmaceutical companies in a  
very tight zone. 



	 California	Biomedical	Industry	2011	Report			|		85

The Salk Institute celebrates 50 years of excellence in 
biological science research

After developing the vaccine for polio, 
a scientific accomplishment that made 
him and his collaborators international 
heroes, Jonas Salk, M.D., embarked on 
a new dream. He wanted to establish an 
institute that would enable biologists 
and other scientists to collaborate on 
research that would improve human 
health. A New York virologist, Salk 
toured the country for more than a 
year to find the perfect location for his 
research center. At the same time, he 
shared his concept of free-flowing labs 
and collaborative spaces with world-
renowned architect Louis Kahn. He 
also secured initial financial support 
from the National Foundation/March of 
Dimes.

When Salk discovered a 27-acre site 
on Torrey Pines Mesa in La Jolla, 
overlooking the Pacific Ocean, he 
and Kahn were ready to proceed. 
The citizens of San Diego gifted the 
land to the institute in 1960, and 
groundbreaking took place in 1962.

Completed in 1967, the original institute 
buildings were made to Salk’s order: 
spacious, unobstructed laboratory 
spaces that could be adapted to the 
ever-changing needs of science. The 
building materials had to be simple, 
strong, durable, and as maintenance-
free as possible. The facility was 
declared an historic landmark in 1991.

Today, the institute has 61 senior 
faculty members and a scientific staff 
of more than 850. The latter group 
includes visiting scientists, about 285 
postdoctoral trainees, approximately 
130 graduate and rotation students, and 
more than 90 undergraduate students. 
Although not a degree-granting 
institution, the Salk has trained 
more than 2,000 scientists, many of 
whom have gone on to positions of 
leadership in other prominent research 
centers worldwide. Five have won the 
Nobel Prize. Four of the Institute’s 
current resident faculty members and 
three nonresident fellows are Nobel 
Laureates.

The institute houses 60 laboratories 
that support research to expand the 
scientific understanding of cancer, 
aging, Alzheimer’s disease, diabetes, 
birth defects, Parkinson’s disease 
and AIDS. Researchers at Salk apply 
neuroscience, genetics, cell and plant 
biology and related disciplines to probe 
fundamental life science questions.

The institute has been supported by 
funds awarded to its members in the 
form of research grants, most from 
NIH, and from private foundations 
and individuals. The March of Dimes, 
which provided funds for the original 
structure, has contributed significantly 
to the Institute’s financial needs 
annually ever since. 
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Clodagh	O’Shea,	Ph.D.,	is	an	assistant	
professor	in	the	Molecular	Cell	
and	Biology	Laboratory	at	the	Salk	
Institute	and	a	recipient	of	The	Sontag	
Foundation’s	2009	Distinguished	
Scientist	Award,	which	includes	a	grant	
of	$600,000	over	four	years	to	develop	
new	viral	therapies	to	treat	brain	tumors.	
O’Shea	is	an	expert	on	oncolytic	viruses.	

 
Explain how your lab is 
developing viruses that target 
specific tissues in the body.

The virus is an incredible nano 
machine that can be re-engineered on 
several levels for cancer. One way is to 
manipulate how the virus binds to a cell. 
If you can imagine the virus as a rocket 
ship with spikes, it uses these points to 
make contact with the cell’s surface and 
thereby enters specific cells. The virus 
that has been used in research naturally 
enters the cells in our airways. But there 
are 52 human adenoviruses and each 
targets different tissues. If you are going 
to treat cancer in the colon, we believe 
you should use a virus that has evolved 
to target that tissue. And now that is 
what we are doing for the first time, and 
which no one has been able to do.

How did you become interested in 
this area of research?

I earned my doctorate in immunology 
in London’s Imperial Cancer Research 

Institute and was pursuing a career in 
tumor immunology. But as a student I 
heard (UCSF cancer researcher) Frank 
McCormick, who I did my postdoc with, 
come through and give a talk on this 
idea of making a mutant virus that can 
activate p53 and then kill tumor cells. 
(Called the “Guardian of the Genome,” 
the p53 gene is almost always found 
to be inactive in all human cancers.) 
The idea that you depend on the loss of 
the p53 gene just fascinated me. How 
do you activate something that is just 
gone? I just thought, “I’ve got to work 
on this.”

What has been the scientific 
discovery that has fascinated  
you the most during your career?

The cell is a scale-free network, which 
is like the World Wide Web. By that 
I mean that not all nodes or points of 
contact in a network have the same 
number of connections. Some nodes, for 
example, are hubs, they have thousands 
of connections, but many others have 
only a few. This explains many things. 
Think about a tumor. There have now 
been 100,000 mutations identified in 
cancer. Many of them are probably 
irrelevant. You can lose about 5 percent 
of the genes in your cell and your cell 
will be fine. And that is because they are 
not connected to major processes. But 
some of these genes are hubs, which is 
why they have profound effects in so 
many pathways.

That for me explained why the genetic 
targets the virus is hitting and why the 
ones the tumor is hitting are the same. 
Even though there are 26,000 genes 
in a cell, the virus has just 20, so that’s 
probably the number you need to hit 
to control the cell. If you can control 
the hub you can control many different 
processes. The same holds true for 

cancer. You can take all these mutations 
and still survive. But if you hit just the 
critical target, that’s it. And that’s what 
we need to understand in cancer. We 
need to understand those (genetic) hubs 
and how those connections have been 
perturbed.

What fuels your passion  
for science?

Science is knowledge, and knowledge 
improves the human condition in its 
purest sense. It is not so much about 
being published in scientific journals. 
For me, it is about that one moment 
when you know you are the only person 
who has ever discovered this one thing 
— it’s extraordinary. It is a celebration 
of life at its deepest level. To understand 
even a fraction of how it can be and 
then to share it with others is really just 
amazing.

It can never be negative because you can 
only add to knowledge, and for me that 
is a very powerful thing. Also knowing 
that I can actually help someone beyond 
me by wielding that knowledge to 
alleviate suffering through therapies 
keeps me passionate about science. And 
finally, just seeing that joy of knowledge 
in my postdocs is also extraordinary.

On working at The Salk Institute: 

I had not focused on brain cancer until 
I came to the Salk and breaking into 
the field would have been very difficult 
without their support. I am extremely 
excited to be able to translate the 
genetic understanding of brain cancer 
into transformative treatments for 
patients suffering from this terrible 
disease. To achieve this, we will 
combine new viral vectors, tools and 
mouse models in a way that has never 
been done before. It is high risk but it 
really could change things.
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Bayer HealthCare establishes U.S. 
Innovation Center 

Bayer	HealthCare	opened	

its	U.S.	Innovation	Center	

in	the	growing	Mission	Bay	

life	sciences	hub	in	San	

Francisco	and	announced	a	

new	master	agreement	with	

the	University	of	California,	

San	Francisco.

Through the new center, Bayer is 
expanding its U.S. research strategy 
with a new “Science Hub” connecting 
U.S. life sciences firms and research 
institutions with Bayer’s global research 

network to advance new medicines 
to patients through collaborative 
drug discovery. Bayer seeks to work 
with U.S. scientists who are making 
novel discoveries — technologies, 
targets or product candidates — in 
diagnostic imaging; specialty medicine 
in therapeutic areas such as oncology 
and ophthalmology; general medicine 
fields such as cardiology and pulmonary 
medicine; and women’s healthcare. 

The U.S. Innovation Center will be 
home to two core research teams: 

 • Hematology Research: Scientists are 
advancing projects through one of 
Bayer’s deepest specialty medicine 
pipelines — hemostasis. Their work 
focuses on evaluating potential 

recombinant therapeutic proteins 
(and other therapeutics) including 
the identification and evaluation of 
improved coagulation factors such as 
long-acting formulations.

 • Biologics Research: Scientists 
are responsible for identifying 
and developing novel next-
generation biologics and provide 
bioanalytical, pharmacokinetic and 
immunoprofiling expertise and 
support for research teams around 
the world. 

The Bay Area is a global center for Bayer 
HealthCare’s biotechnology research, 
process development and commercial 
manufacturing. Bayer is the second 
largest biotechnology employer in the 
San Francisco Bay Area with operations 
also in Berkeley and Emeryville.

Buck Institute: New approaches to Alzheimer’s  
lead to industry collaboration 

It	is	commonly	thought	that	

plaques	of	the	peptide	beta-

amyloid	accumulating	in	

the	brain	is	a	key	cause	of	

Alzheimer’s	disease.	But	at	

the	Buck	Institute	for	Age	

Research	in	Novato,	Dale	

Bredesen,	M.D.,	and	his	team	

are	learning	that	the	plaque	

build-up	is	an	effect	of	the	

disease	and	not	a	cause.

Such a novel approach to the discovery 
has led to a new collaboration with 
Novato-based BioMarin Pharmaceutical 
Inc. and hopes to transform the 
research many are conducting around 
the world.

Bredesen’s team focuses on Alzheimer’s 
disease, including the genetic form of 
the disease that affects people ages 30 to 
65. The Bredesen Lab has demonstrated 
in multiple forms of cell culture and 
mice that Alzheimer’s is a disease based 
on biochemical imbalance and not a 
disease of toxicity. In other words, there 
is an imbalance in the normal signaling 
in the brain that leads to the disease. A 
predicted and observed consequence of 
this imbalance is the build up of these 
plaques. This theory has really taken 
off over the last two years as more 
attention is given to potential causes of 
Alzheimer’s other than beta amyloid. 

Bredesen is one of 17 principal 
investigators and 140 support staff 
at the Buck Institute working in 
a collaborative environment to 
understand the mechanisms of aging 
and to discover new ways of detecting, 
preventing and treating age-related 
diseases such as Alzheimer’s and 
Parkinson’s disease, cancer, stroke, and 
arthritis. 

In August 2010, the Buck Institute 
and BioMarin entered into a research 
collaboration to evaluate therapeutic 
treatments for Familial Alzheimer’s. 
BioMarin has a record for developing 
treatments for serious diseases and 
medical conditions that have had 
profound impacts on the lives of 
children and other small populations. 
Targeting Familial Alzheimer’s 
Disease represents a good strategic fit 
with BioMarin’s core competencies 
in developing therapeutics for rare 
genetic diseases.
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A	few	great	reasons	to	be	a	
blood	and	bone	marrow	donor

	
Darnell	and	Darnay	are	twins.	Darnay	
(right)	has	sickle	cell	anemia.	Darnell	
(left)	does	not.	Today,	Darnay	survives	
with	regular	blood	transfusions.	But	one	
day,	transfusions	may	not	be	enough.	
She	may	need	a	bone	marrow	or	stem	
cell	transplant	to	stay	alive.	“If	I	need		
a	transplant,	I	hope	there’s	a	match		
for	me.”

	
	

 
Debbie Meador

Leukemia	survivor	
“You	can	save	someone	like	me.	
Exactly	like	me.”

Novartis: Changing the blood and bone marrow  
donation landscape to address healthcare disparities 

If	you	know	of	someone	who	

has	undergone	treatment	

for	cancer,	experienced	

heart	surgery	or	survived	a	

traumatic	injury,	you	probably	

know	of	someone	who	has	

relied	on	donated	blood.	But	

for	many	seriously	ill	patients,	

multiple	blood	transfusions	—	

and,	ultimately,	a	transplant	

of	donated	bone	marrow,	

peripheral	blood	stem	cell,	or	

cord	blood	—	are	necessary	

to	their	survival.	

And yet, despite this need, only about 
one in five African American patients 
who need a bone marrow transplant 
will actually receive one, simply 
because African Americans are today 
under-represented in the national bone 
marrow registries. These all-volunteer 
registries are a critical link between 
patients and potential donors. They are 
especially important for patients whose 
immediate family members (who have 
the highest likelihood of being the best 
match) are not the right match. 

To help raise awareness, Novartis 
Diagnostics, the global leader in nucleic 
acid amplification technology (NAT) 
blood safety, and BloodSource, a leading 
northern and central California blood 
bank, partnered to fund a community 
outreach campaign in Sacramento. 
The outreach efforts were guided by an 
Advisory Board and Clergy Advisory 
Panel that included leaders and church 
pastors from Sacramento’s African-
American community.

The campaign, which rolled out in early 
2010, encouraged Sacramento-area 
African Americans to donate blood 
and register as bone marrow donors, 
a simple process that requires only a 
quick, painless collection of cells from 
a cheek swab. The outreach highlighted 
that the process for both is safe and 
easy, and, most important, could save 
a life.

The campaign was very successful, 
resulting in higher numbers of African 
Americans agreeing to donate blood, 
and, at the same time, register for the 
national Be the Match bone marrow 
registry (www.bethematch.org). 

Equally important, the campaign set a 
regional example of how to reverse a 
national trend that leaves thousands 
of African Americans with little hope 
of receiving effective treatments for 
leukemia, sickle cell anemia and other 
life-threatening diseases.
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UC Merced: Addressing healthcare disparities

Immunology	and	

microbiology	major	Aparna	

Pasumarthi	wants	to	make	

sure	the	world-class	research	

conducted	in	the	labs	at	

the	University	of	California,	

Merced,	is	applied	in	ways	

that	improve	people’s	lives.

“Research is a powerful tool in learning 
about the various health disparities that 
exist in the community,” Pasumarthi 
said. “It provides an opportunity to 
collect presentable data to help bridge 
gaps between the scientific society and 
the local community.”

Pasumarthi, of Fremont, is one of 10 
undergraduate students conducting 
research through the Center of 
Excellence for the Study of Health 
Disparities in Rural and Ethnic 
Underserved Populations. The center 
was established with a grant given to 
UC Merced in September 2009 by the 
NIH’s National Center on Minority 
Health and Health Disparities.

The center’s goal is to increase the 
number of UC Merced students who 
are knowledgeable about disparities 
in healthcare and health outcomes, 
improve the number of students from 
under-represented and disadvantaged 
groups performing research in this 
area, and expand the capacity of the 
university to conduct health sciences 
research that addresses disparities this 
region. 

The center has four main components. 
There is a program for graduate 
students to share their knowledge 
with community groups, a program 
for undergraduates to do hands-on 
research with professors, a speaker 
series to engage community members 
about health issues and a minor on 
public health and health disparities.

Pasumarthi immediately wanted to join 
the center after she learned about it in a 
class. She was drawn to the opportunity 
of doing research that could also serve 
the community. She joined the lab of 
Professor Jinah Choi, who is studying 
hepatitis C. 

“We can shape the future of the UC and 
serve the community,” Choi explained.

Hepatitis C is blood borne and 
most often transmitted through 
contaminated needles, though it can 
also be passed through unprotected 
sex. The virus, first discovered in 1987, 
does not directly cause liver cancer. 
Instead, it causes a chronic infection, 
which over time causes cirrhosis of the 
liver and damages a person’s DNA. 
Overtime, that damaged DNA may lead 
to mutations and cancerous cells in the 
liver. A person can carry hepatitis C for 
years without knowing it.

Choi is looking for ways to limit virus 
replication or at least the virus’ ability 
to ultimately cause cancer. Antioxidants 
can reduce oxidation and DNA damage, 
but they are not likely to be as effective 
when consumed in food, drinks or 
supplements. Choi said one option 
could be directly inhibiting the source 
of oxidants in the infected cell, making 
its effect more potent. In the paper in 
Hepatology, Choi described a source 
of oxidants that can be targeted by a 
pharmacological approach.

Another option is to increase the 
efficacy of antiviral drugs or facilitate 
the development of a vaccine that 
prevents someone from receiving the 
virus or blocks it from replicating.

Choi recently published a paper about 
her research in Hepatology, the leading 
journal in the field of liver disease.

“It is really exciting that all the pieces 
are coming together,” Choi said. 
“Whatever we find in the lab has 
consequences. It has the potential to 
really impact people.”
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UC Davis: Asian-American center to reduce  
disparities in cancer care

UC	Davis	Cancer	Center	is	

now	home	to	the	National	

Center	for	Reducing	Asian	

American	Cancer	Health	

Disparities,	the	only	such	

national	center	for	Asian-

Americans	designated	by	the	

National	Cancer	Institute’s	

Cancer	Center	to	Reduce	

Cancer	Health	Disparities	

to	research	populations	

disproportionately	affected	by	

the	disease.

The $5.6 million research grant 
builds upon more than a decade 
of accomplishments by the Asian 
American Network for Cancer 
Awareness Research and Training 
(AANCART) that has increased cancer 
awareness and builds community-
centered research capacity to address 
cancer issues among Asian-Americans.

The center will continue to function as a 
consortium of organizations, including 
UC Davis, UC San Francisco, Chinese 
Community Health Resource Center 
in San Francisco, Hmong Women’s 
Heritage Association in Sacramento, 
UCLA, University of Hawaii and the 
University of Washington. At the center, 
four components to reduce disparities 
in cancer prevention and incidence in 
Asian-American populations are being 
studied:

 • Research project on how to reduce 
disparities in colorectal screening 
rates using a controlled trial at 
multiple sites. 

 • Partnerships between community 
groups and university researchers 
and an NCI-funded community-
health educator are part of the new 
National Cancer Institute-funded 
National Outreach Network focusing 
on cancer education particularly 
for Chinese-, Filipino-, Hmong-, 
Korean- and Vietnamese-Americans 
in their native languages.

 • Through a pilot study on 
biospecimen collection, researchers 
will assess understanding, 
attitudes and behaviors relating 
to biospecimen collection 
among Chinese-Americans. This 
information will help researchers 
understand cultural and other 
factors that affect the collection of 
biospecimens needed to advance 
cancer research.

 • Training program to develop the 
careers of young Asian-American 
investigators whose research 
interests span a variety of cancer 
health disparities affecting Asian 
Americans.
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Stem cell research infrastructure in California:  
reaching critical mass

For California’s stem cell research 
community, 2010 marked the shift 
in the story from one of promise to 
one of returns. Five major stem cell 
research facilities were dedicated (see 
sidebar). More of the world’s leading 
stem cell researchers transferred from 
other states and countries to work in 
California’s university and independent 
research centers. The first-ever 
embryonic stem cell-related clinical 
trial began enrolling subjects, the FDA 
approved the start of a second such 
trial and an investigational new drug 
application (IND) was filed for the third; 
all three milestones were accomplished 
by California-based companies.

Based on those metrics, California 
has taken a giant step and become 
the dominant leader in stem cell 
technologies and developments. Yet 
the emerging stem cell industry may 
be entering an uncertain phase: We 
have granted just over one-third of the 
infusion of cash that California taxpayers 
approved in 2004 and commercialization 
and product revenues for the first 
potential stem cell therapy are still some 
years away.

Duane J. Roth, vice chairman of the 
California Institute for Regenerative 
Medicine (CIRM) governing board, 
pictured above, is confident that the 
stem cell sector will thrive. He said that 
progress in the short term would be 
supported, even if the CIRM funding 
ended today. First, many of the CIRM 

grants were issued with a requirement 
for matching funds from private 
donors. “In that way, we leveraged 
less than $300 million into over $1 
billion focused on specific facilities and 
projects,” he said. He expects private 
donors and foundations to continue to 
support the industry.

Another way that CIRM is paving 
the way for continuance of stem cell 
research in the Golden State is through 
recruiting. The Institute’s Leadership 
Awards draw early to mid-career 
stem cell scientists to California with 
funds to support high-risk, high 
payoff, innovative studies that could 
not be adequately supported by other 
sources. The first Leadership Award, 
in the amount of $5.9 million, was 
granted to Duke University’s Robert 
Wechsler-Reya in April 2010. He has 
since moved his research in neural 
development and cancer stem cells to 
the Sanford-Burnham Medical Research 
Institute in La Jolla. Once researchers 
move to California, they hate to leave, 
Roth noted. Moreover, they bring 
other researchers as well as financial 
supporters with them.

Further, projects currently underwritten 
by CIRM are generating a wealth of 
data that young researchers may use 
in applying for NIH grants. Lawrence 
S.B. Goldstein, Ph.D., director of the 
UC San Diego Stem Cell Program, said 
that stem cell research projects have 
complexities beyond the scope of most 
NIH grant applications and reviewers. 
As the science is made clearer, however, 
stem cell projects will be easier for the 
NIH to fund.

Roth feels that stem cell research has 
reached critical mass in California, and 
that the state’s scientists and researchers 
will lead the new sector for years to 
come. The challenge he is focused on 
is articulating the business model for 
tomorrow’s stem cell product producers.

A key tenet of CIRM-funded research 
has been that the jump from the bench 
to the bedside will be as short as 

possible, Roth said. Menlo Park’s Geron 
Corporation epitomizes that objective. 
The company started working with 
human embryonic stem cells in 1999, 
anticipating it would take decades to 
advance a cell therapy through pre-
clinical development. In October, 2010, 
Geron initiated the first clinical trial to 
use embryonic stem cell derivatives. It 
is testing oligodendrocytes, a cell type 
of the brain and spinal cord, in treating 
spinal cord injuries. 

The 11.5 year development time 
included “a year-and-a-half delay” 
while the FDA weighed potential safety 
issues, Roth said. For comparison, the 
typical span between identifying a drug 
candidate and initiating its first clinical 
trial — an established development 
pathway — is 12 to 15 years, if it makes 
it at all. 

In November 2010, Santa Monica-
headquartered Advanced Cell 
Technology, Inc. announced that it had 
received approval to start a Phase I/
II clinical trial using embryonic stem 
cells to treat eye disease. And California 
Stem Cell, Inc. of Irvine filed its IND in 
December 2010 to conduct a Phase I 
trial in spinal muscular atrophy. 

Phase I and Phase I/II safety studies 
are, however, a long way from 
approval, manufacturing, packaging 
and marketing. And for potentially 
paradigm-shattering stem cell 
therapies, these regulatory and best-
practice frameworks are far from ready.

Another question to be resolved, Roth 
said, is which sector will step forward to 
own the new products and technologies. 
“Will stem cell therapies be the realm of 
the pharmaceutical industry?” he asked. 
“Or will the model resemble in vitro 
fertilization, which is the business of 
specialized clinics?”

Having raised the questions about 
leadership and ownership, Roth said 
he does not have nor could he predict 
the answers. As anyone in the stem cell 
research arena will confirm, there is 
much yet to be learned.
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Stem	cell	research	facilities

The California Institute for 
Regenerative Medicine (CIRM)	
accelerates	stem	cell	research	in	the	
state	through	grants,	loans	and	matching	
funds.	Through	its	major	facilities	funding	
initiative,	CIRM	has	awarded	$271	million	
to	12	institutions:	UC	Santa	Barbara,	
Stanford,	USC,	UCSF,	UC	Santa	Cruz,	
UC	Merced,	UCLA,	UCI,	UCB,	Sanford	
Consortium	for	Regenerative	Medicine,	
and	the	Buck	Institute	for	Age	Research.	

Each	recipient	was	required	to	raise	
more	funds	through	private	donations.	
Altogether,	CIRM’s	investment	brought	
in	an	additional	$800	million	in	financial	
commitments	and	created	construction	
jobs	throughout	the	state	at	a	time	when	
those	jobs	were	very	much	needed.	

With	CIRM	funds	allocated	in	2008,	five	
of	the	premier	new	stem	cell	research	
centers	opened	in	2010,	and	construction	
is	well	underway	on	a	sixth:

UC Davis Institute for Regenerative 
Curres.	The	first	of	the	major	CIRM-
supported	stem	cell	research	laboratories	
to	open,	the	UC	Davis	facility	is	located	
on	the	university’s	Sacramento	campus.	
The	54,000	square	feet	of	renovated	
space	includes	Northern	California’s	
largest	academic	Good	Manufacturing	
Practice	(GMP)	laboratory,	a	state-
of-the-art	suite	of	rooms	that	will	
enable	scientists	to	safely	prepare	and	
manufacture	cellular	and	gene	therapies	
for	clinical	trials.	Designed	to	maximize	
research	collaboration	and	innovation,	
the	facility	is	a	centralized	space	for	
researchers	from	departments	and	
programs	throughout	UC	Davis	as	well	
as	a	shared-research	facility	for	other	
institutions	to	use.	The	initial	phase	of	the	
project	provides	space	for	approximately	
20	senior	scientists	and	115	other	
researchers	and	technicians;	planned	
build-outs	will	expand	the	facility	to	serve	
more	than	200	personnel.	The	$62	million	
facility	opened	on	March	10,	2010.	

Sue & Bill Gross Hall: A CIRM Institute. 
The	first	major	stem	cell	center	in	
Southern	California,	and	the	state’s	
first	such	facility	built	from	the	ground	
up,	UCI’s	stem	cell	research	center	
opened	on	May	14,	2010.	The	four-story,	
100,000-square-foot	building	serves	as	
a	regional	hub	for	stem	cell	research	
and	education.	It	houses	the	Sue	&	Bill	
Gross	Stem	Cell	Research	Center,	dozens	
of	lab-based	and	clinical	researchers,	
a	stem	cell	techniques	course,	and	a	
master’s	program	in	biotechnology	with	
an	emphasis	on	stem	cell	research.	
Funding	for	the	$80	million	center	
included	$10	million	from	Sue	and	Bill	
Gross	as	well	as	funds	from	other	private	
donors	and	the	University	of	California.	

UCLA Broad Stem Cell Research 
Center-California Institute for 
Regenerative Medicine Laboratory. 
Located	on	the	third	floor	of	the	new	
Terasaki	Life	Sciences	Building,	the	
BSCRC	provides	crucial	facilities	for	
stem	cell	scientists	and	cutting-edge	
core	resources	in	about	21,000	square	
feet.	Research	conducted	in	the	new	
space	will	range	from	basic	stem	cell	
investigations	to	preclinical	translational	
science	and,	finally,	clinical	research.	
Partially	funded	by	a	$20	million	donation	
by	The	Eli	and	Edythe	Broad	Foundation,	
the	new	research	space	opened	on	Oct.	
25,	2010.	

Lorry I. Lokey Stem Cell Research 
Building.	Stanford	cut	the	ribbon	on	
the	largest	of	the	CIRM	buildings	—	a	
gleaming	200,000-square-foot,	state-
of-the-art	facility	—	on	Oct.	27,	2010.	
The	building,	which	serves	about	550	
researchers,	is	the	largest	dedicated	stem	
cell	research	building	in	the	country,	if	not	
the	world.	In	addition	to	CIRM	funding,	
the	building	was	developed	with	a	$75	
million	gift	from	Lorry	I.	Lokey.	

Eli and Edythe Broad CIRM Center 
for Regenerative Medicine and Stem 
Cell Research at USC.	The	five-story,	
87,500-square-foot,	green-certified	
building	is	designed	to	house	18	principal	
investigators	and	their	research	teams.	

The	new	stem	cell	research	center	will	
be	a	cornerstone	in	the	biomedical	
research	corridor	on	the	USC	Health	
Sciences	campus.	Conceived	in	2005,	
the	building’s	development	was	funded	
through	the	$30	million	gift	from	the	
Broad	Foundation	in	2006,	a	$27	million	
grant	awarded	by	CIRM	in	2008	and	
private	donations.	The	building	was	
dedicated	on	Oct.	29,	2010.	

Sanford Consortium for Regenerative 
Medicine. Among	the	CIRM-funded	stem	
cell	research	facilities	under	construction,	
this	world-class	facility	will	enable	
four	of	the	world’s	leading	biomedical	
research	institutions	—	Salk,	Scripps,	
UCSD	and	Sanford-Burnham	—	to	
pursue	collaborative	research	projects	in	
regenerative	medicine.	Scheduled	to	be	
completed	in	September	2011,	the	facility	
is	being	developed	with	$43	million	from	
CIRM	and	a	$30	million	donation	from	T.	
Denny	Sanford.
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Executive profile
	

Dr. Ed Holmes, President and  
CEO of the Sanford Consortium  
for Regenerative Medicine

Q: Tell me about the origins of  
the Sanford Consortium. 

We came into being after the bond issue 
(Prop. 71) was passed and CIRM was 
formed….I think the four institutions 
(UCSD, Salk, Scripps and Burnham) 
and the scientists within them all 
working together is really what got us 
started. And that is continued to be the 
foundation of what we do. 

Q: We are at a dynamic time for 
stem cell research — especially 
with the first human trial on 
spinal cord injury. What excites 
you most about the research 
about to happen here? 

We have begun to engage a wide group 
of scientists from all four institutions 
and you can see the genuine excitement. 
We have also begun to identify three 
theme areas to work in. Neurosciences, 
because that is an important area 
for stem cell research. Also, in the 
area of cancer biology we have got a 
tremendous amount of strength, and in 
cardiovascular disease. 

But what we have discovered is there 
iss so much more and we do not want 
to exclude people, so we will probably 
concentrate on these three areas but 
embrace, though special projects, other 

things that would be important to bring 
into this. 

We are in the position to choose among 
the very best people, but, at the same 
time, we envision the consortium to 
be more than this building. It is the 
science but it is also all four institutions. 
Just because you are not located in the 
building does not mean that you are 
not a part of the Sanford Consortium. 
So, they have come up with some clever 
ways to engage people who might not be 
in the building long-term with special 
projects. 

Q: A lot of this depends on the 
leveraging of federal funds and 
right now this is still up in the air, 
with stem cell research held up in 
the courts. What concerns do you 
have there? 

Nobody can predict what is going to 
happen in Washington and obviously 
it is an up and down situation. But I 
would say the disquiet in Washington 
has been a boon for California. You 
find people who want to come anyway, 
but they want to come even more now. 
It would be really nice if the federal 
government gets it sorted out — and 
I, personally, think they will. I am 
optimistic the federal government will 
straighten itself out and begin to make 
investments. 

Q: What are the design 
considerations for enabling 
collaborative work?

For collaboration to work, first you need 
opportunity. We have rooms intended 
to reduce certain types of behavior 
and encourage collaboration. We have 
team rooms so six people at a time can 
hook up computers. It is a smartboard, 
so they can write on the screen so it 
captures the image plus what they 
annotate on their screen. 

The building calls for wide open 
staircases and large open spaces that 
connect. It should allow people to more 
vertically circulate. 

Q: Did you model this building 
after any other facilities in the 
country? 

The exterior was designed to 
acknowledge that it has to fit 
contextually with the iconic structure 
that is the Salk. It started with the 
scientists back in 2007. This is a LEED 
gold building. We are using chilled 
beams throughout. We are also taking 
advantage of the fact that we live in 
a great part of the world. We face the 
ocean here on top of the Torrey Pines 
Mesa, which allows for some fantastic 
views. We plan to build an open-air 
reception space and fully take advantage 
of the Southern California climate. 
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Stem cell science: Putting the tools to excellent use

“Innovative equals controversial, and 
controversy splits votes on review 
panels.” Given the intense competition 
for NIH grants, it is understandable 
and perhaps even appropriate for 
the institutes of health to select more 
traditional and incremental projects to 
support.

Among the projects to receive CIRM 
grants has been under John Zaia’s 
direction at City of Hope. His team 
plans to modify hematopoietic stem 
cells from HIV patients to make the 
cells more resistant to HIV. When 
re-infused, these altered cells may 
reconstitute the patients’ immune 
systems. A similar project through 
Michele Calos’ lab at Stanford will 
attempt to add a missing gene to muscle 
stem cells from boys with Duchene 
muscular dystrophy (DMD). The goal 
is to create new, healthy muscle cells 
in the bodies of DMD patients, whose 
disease is invariably fatal. If successful, 
the technique could be applicable in 
the treatment of other degenerative 
disorders and, perhaps, in degenerative 
conditions that occur in normal 
aging. Another CIRM-funded project, 
conducted by J. William Langston’s 
lab at The Parkinson’s Institute, aims 
to develop iPS cells from patients 
with Parkinson’s disease and use the 
resulting cell lines for Parkinson’s 
research and drug discovery.

These investigations, and many others 
underway, are expected to yield new 
scientific knowledge that could prove 
useful to all stem cell researchers. 
More importantly, CIRM is driving 
translational development projects to 
make breakthrough new treatments 
available to patients as soon as is feasible.

The second way CIRM has catapulted 
stem cell research forward has been 
through a number of financing rounds 
designed to draw new researchers to the 
field and to provide the training they 
need to not only get up to speed but to 

lead the science forward. In fact, the 
institute’s first round of funding was for 
training grants that enabled California 
public colleges and universities and 
non-profit academic and research 
institutions to provide stem cell 
research training to pre-doctoral 
students, post-doctoral students and 
clinical fellows. The programs were to 
be available and applicable to students 
from scientifically and ethnically diverse 
backgrounds. Further, the programs 
were to offer one or more classes in 
stem cell biology as well as a required 
course in the social, legal and ethical 
implications of stem cell research.

Another round of training financing 
underwrote stem cell techniques 
courses. Two new faculty rounds 
focused on bringing new instructors 
into stem cell programs. The first 
focused on funding young medical 
students and doctoral scientists as 
independent investigators and as 
faculty members establishing their own 
labs. The second round paid particular 
attention to recruiting new physician-
scientists into the field.

Not only are these recruits inspiring 
undergraduate and graduate students 
to pursue stem cell research, Goldstein 
said, “These are people who are going to 
start and run companies.”

Goldstein was instrumental in UC San 
Diego being awarded a $1.2 million 
CIRM grant to train the next generation 
of stem cell researchers. The program 
is providing interdisciplinary training 
in stem cell biology and medicine for 
16 scientists — six doctoral students, 
four postdoctoral fellows and six clinical 
fellows — enrolled at the School of 
Medicine, Division of Biological Sciences, 
Division of Physical Science, Skaggs 
School of Pharmaceutical Sciences, 
Jacob’s School of Engineering at UCSD, 
or at the Salk or Burnham Institutes.

“Problems in human medicine and 
human biology are just plain hard,” said 
Lawrence S.B. Goldstein, Ph.D., director 
of the UC San Diego Stem Cell Program 
and a key leader in the San Diego 
Consortium for Regenerative Medicine. 
“They take many years of effort to solve. 
They take many scientists and staff 
people working together to solve them. 
And they take money.”

For all of those reasons, Goldstein 
believes that California is the place to be 
for stem cell researchers today.

Goldstein was co-chairman of the 
scientific advisory committee for 
the campaign to pass California’s 
Proposition 71, and he said that CIRM 
has delivered on its potential. “For the 
first five years, CIRM was tool building,” 
he said. “The second five years — now — 
is tool utilization.”

The institute has accelerated stem cell 
research — and cemented California as 
the innovative leader in the emerging 
field — in four key ways, Goldstein said.

“First, CIRM is absolutely supporting 
scientific projects that would not have 
otherwise been supported,” he said. 
“Stem cell research projects are so 
innovative that they would not have 
attracted federal funding.” For the NIH 
and other granting federal agencies, 
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“Only by lowering the barriers to entry 
into this important field, can we attract 
the very best scientists, ethicists, 
students, physicians, and fellows to 
stem cell research,” Goldstein said.

At the same time, Goldstein is working 
on a research project team with a 
physician scientist who moved from 
private practice to research by way 
of a CIRM New Faculty grant. “She is 
working at the very nexus of science and 
clinical practice,” Goldstein said, which 
is where she wants to be. Further, her 
contributions and insights already are 
proving invaluable to the team’s work.

 Third among CIRM’s catalyst roles, 
Goldstein said, was the formation 
and issuance of Disease Team 
Research Awards. Established to fund 
multidisciplinary teams, these grants 
enable teams to conduct the research 
and regulatory activities necessary 
to prepare and file a complete, well 
supported investigational new drug 
application (IND) with FDA.

Goldstein is co-principal investigator on 
a Disease Team Award aimed at treating 
amyotrophic lateral sclerosis (ALS) 
(see sidebar). He said that the team 
submitted their idea when it really was 
just an idea. On the wall of his office at 
UCSD is a Gantt chart that illustrates 
every key task to move that idea to the 
IND delivery date, four years from the 
project’s start.

“We’re working within incredibly 
aggressive timelines,” Goldstein 
admits. “But sometimes things are 
as slow as you allow them to be.” 
There is no allowance for slow on the 
Disease Team projects: should the 
team miss a milestone, or run into an 
insurmountable research problem, the 
grant ends and the remaining funds 
revert to CIRM. If the project succeeds 
and results in a commercialized 
therapy, the grant converts to a loan, to 
be paid back to CIRM through royalties. 
Either outcome ensures some funding 
as well as invaluable data for future 
research programs.

The grant’s requirements ensure 
that the teams have the business 
and management tools they need to 
succeed. For instance, CIRM insists 
that the Disease Team Award recipients 
hire experienced project managers. 
Goldstein said his team secured one 
who insisted that they start talking 
to the FDA as early as possible. 
Considering the agency’s needs and 
concerns in the earliest stages of the 
research planning both guides the team 
in addressing real-world considerations 
and informs the FDA on issues to be 
prepared for as the programs reach 
fruition.

The interactions have been so 
valuable, Goldstein said, that he has 
encouraged CIRM to work with the 
top administrators at the FDA, to 
share collective experiences and begin 
assembling the regulatory framework 
for stem cell-related products.

The final way that CIRM is ensuring 
the commercial future of stem cell 
breakthroughs, Goldstein said, is 
putting researchers and companies 
together on the same teams. Although 
“that piece is just getting started,” 
he said, it is a vital component to the 
emerging sector’s success.

“Just getting started” is how Goldstein 
also describes the current state of stem 
cell research as a field. “There is no 
comparison between the early days 
and now,” he said, “and we’ve only 
scratched the surface.”

The said the technology has become 
very powerful. It will need to be to 
enable scientists to reach their goal: 
“To take stem cells and command them 
to become something and produce 
them in quantity and at quality to 
allow for the safe and efficacious use by 
patients.”

He said the researchers are “getting 
closer” to meeting that goal. Goldstein’s 
research is focused on understanding 
the molecular mechanisms of 
movement inside brain cells and how 
failures in the movement systems may 
lead to neurodegenerative diseases. His 
laboratory has discovered important 
links between transport processes 
and diseases such as Alzheimer’s and 
Huntington’s diseases. Given his focus, 
he may be biased when he says, “The 
brain is really where you see enormous 
progress and potential for stem cell 
technologies.”

Yet given the list of neurological 
disorders covered by the brain — 
Alzheimer’s disease ALS, Parkinson’s 
disease, Huntington’s disease, lupus, 
multiple sclerosis, muscular dystrophy, 
myasthenia, autism, chronic pain, 
dyslexia, traumatic brain injury, and so 
many more — one hopes Goldstein is 
correct.

Beyond the difficulties inherent in 
figuring out human biology and ways 
to use human stem cells to correct 
medical problems, Goldstein sees some 
challenges yet to be addressed. Yet the 
one that concerns him most is funding.

“It’s always about the money supply,” 
he said. “As a nation, we woefully 
under-invest in scientific research. We 
spend far more on things of far less 
consequence to ourselves. We spend 
more on cigarettes as a nation than we 
spend on scientific research.”

For this moment in time, however, 
California is demonstrating all that 
can be accomplished when expertise, 
passion, curiosity and, yes, cash, are 
leveraged to solve scientific puzzles.
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Stem	cell	research	innovation:	Scientific	breakthroughs	coming	one	after	another

Reverting adult cells to an  
embryonic-like state

While	other	researchers	were	focused	
on	triggering	embryonic	stem	cells	to	
become	specific	replacement	tissues,	
Shinya	Yamanaka	M.D.,	Ph.D.,	figured	
out	a	way	to	reprogram	adult	skin	cells	to	
become	embryonic-like	stem	cells.

Yamanaka’s	discovery	of	induced	
pluripotent	stem	cells	(iPS	cells)	
circumvents	two	disadvantages	of	
embryonic	stem	cells.	Using	iPS	cells	
harms	no	embryos	and,	because	they	
can	be	derived	from	the	patient’s	own	
tissues,	iPS	cells	should	not	pose	a	risk	
of	immune	rejection	when	transplanted	
into	the	patient’s	body.	In	addition,	
iPS	cells	are	an	effective	research	tool	
for	modeling	drugs,	screening	drug	
compounds	and	testing	for	side	effects	
or	toxicity.	One	day,	iPS	cell-derived	
functional	cells	may	serve	as	the	source	
for	cell	transplantation	therapies.

In	addition	to	his	primary	lab	at	Kyoto	
University	in	Japan,	Yamanaka	is	a	
senior	investigator	at	UC	San	Francisco’s	
Gladstone	Institute	of	Cardiovascular	
Disease,	where	he	was	a	postdoctoral	
fellow	in	the	1990s.	He	also	is	a	professor	
of	anatomy	at	UCSF.	Although	Yamanaka	
is	not	personally	supported	by	CIRM	
funding,	the	Gladstone	Institute	does	have	
shared	lab	space	supported	by	CIRM	for	
carrying	out	stem	cell	research.	

Yamanaka,	who	in	June	2010	received	the	
$610,000	Kyoto	Prize	for	his	stem	cell	work,	
continues	to	study	iPS	cells	and	ways	to	
improve	the	safety	and	predictability	of	the	
process	for	making	them.	

Fighting leukemia and other  
blood disorders

One	type	of	human	stem	cell	
differentiates	to	become	either	red	or	
white	blood	cells.	In	a	small	subset	of	
the	population,	however,	the	cells	are	
able	to	bypass	the	regulation	process.	
Consequently,	the	bone	marrow	
produces	excessive	numbers	of	red	
blood	cells,	leading	to	problems	with	
blood	clotting,	heart	attacks	and,	in	some	
cases,	leukemia.	More	than	100,000	

Americans	have	been	diagnosed	with	the	
resulting	class	of	blood	diseases	called	
myeloproliferative	disorders	(MPD).	

Catriona	H.M.	Jamieson,	M.D.,	Ph.D.,	
and	her	research	team	used	human	
cord	blood	stem	cells	to	show	that	the	
mutation	in	the	JAK2	signaling	pathway	
was	responsible	for	overproduction	of	
red	blood	cells.	In	2006,	Jamieson,	who	
is	an	assistant	professor	of	medicine	at	
the	University	of	California,	San	Diego	
and	Director	for	Stem	Cell	Research	at	
Moores	UCSD	Cancer	Center,	identified	
an	inhibitor	that	can	stop	the	over-
proliferation	of	blood	cells	in	people	with	
MPD.	The	work	was	funded	in	part	by	a	
CIRM	grant.

Acting	on	Jamieson’s	findings,	San	Diego	
pharmaceutical	company	TargeGen	
developed	a	selective	JAK2	inhibitor	
called	TG101348.	This	therapy	was	
shown	in	animal	studies	to	halt	over-
expression	of	the	gene	and	reverse	
excessive	production	of	red	blood	cells.	
The	company	completed	a	multi-center	
Phase	I	clinical	trial	of	its	oral	compound	
in	October	2009	in	patients	with	
myelofibrosis.	Although	TargeGen	has	
since	been	acquired	by	Sanofi-Aventis,	
Phase	II	trials	had	been	expected	to	
begin	in	late	2010.	

Jamieson’s	stem	cell	research	continues.	
In	October	2010,	she	received	a	$3.34	
million	CIRM	grant	toward	her	work	on	
targeting	stem	cells	in	leukemia	patients	
that	can	evade	chemotherapy	treatment	
and	turn	into	malignant	cells	after	a	period	
of	remission.	That	follows	a	$20	million	
CIRM	grant	that	she	and	a	UCSD	colleague	
received	in	October	2009	to	develop	new	
drugs	to	fight	leukemia	stem	cells.	

Seeking a treatment for Lou Gehrig’s 
disease

Stem	cell-based	therapies	carry	special	
promise	for	the	more	confounding	
human	diseases	and	disorders.	Among	
these	conditions	is	Amyotrophic	Lateral	
Sclerosis	(ALS),	also	known	as	Lou	
Gehrig’s	Disease.	ALS	is	a	progressive	
neurodegenerative	disease	that	affects	
nerve	cells	in	the	brain	and	the	spinal	

cord.	When	motor	neurons	die,	the	ability	
of	the	brain	to	initiate	and	control	muscle	
movement	is	lost.	The	progressive	
degeneration	of	motor	neurons	in	ALS	
eventually	leads	to	paralysis	and	death.

There	is	currently	no	cure	for	ALS,	and	
treatments	currently	are	aimed	at	slowing	
the	progression	of	the	disease	and	
making	patients	more	comfortable	as	
their	symptoms	worsen.	A	collaborative	
team	of	San	Diego	researchers	is	working	
to	change	that	for	the	estimated	30,000	
Americans	living	with	the	disease.	

Sam	Pfaff,	Ph.D.,	a	professor	in	the	
Salk’s	Gene	Expression	Laboratory	and	
an	investigator	for	the	Howard	Hughes	
Medical	Institute,	is	leading	the	group	of	
researchers	that	also	includes	co-principal	
investigators	Larry	Goldstein,	Ph.D.,	and	
Don	Cleveland,	Ph.D.,	both	of	UCSD.

The	team	is	focused	on	astrocytes,	
star-shaped	support	cells	that	provide	
nutrients	for	nearby	motor	neurons.	
Working	with	six	different	lines	of	human	
embryonic	stem	cells	(hESC),	the	
team	will	grow	clinical-grade	astrocyte	
precursor	cells	and	identify	the	line	that	is	
best	suited	for	implantation	in	laboratory	
models.	They	hypothesize	that	the	
transplanted	human	astrocyte	precursors	
(hAP)	will	mature	into	astrocytes	in vivo	
and	provide	support	for	diseased	spinal	
motor	neurons.	Astrocytes	are	also	
capable	of	clearing	excess	neurotoxic	
glutamate	and	could	thereby	slow	or	halt	
the	progression	of	ALS	by	preventing	
motor	neuron	degeneration.

Once	the	astrocyte	precursors	are	tested	
for	efficacy	and	safety	to	minimize	the	
possibility	of	tumorigenesis,	the	next	step	
will	be	to	seek	FDA	approval	to	move	
forward	with	human	clinical	trials.	

The	work	is	being	funded	by	an	$11.5	
million,	four-year	CIRM	Disease	Team	
Award	that	was	awarded	in	October	
2009.	The	grants,	in	a	$200	million	round	
of	financing,	were	designed	explicitly	to	
result	in	FDA	approval	for	clinical	trials.	
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Researcher profile
	

Hans Keirstead, Ph.D.:  
Leading the charge into the  
future of stem cells

Hans S. Keirstead, Ph.D., co-director 
of the Sue and Bill Gross Stem Cell 
Research Center, is an assistant 
professor of the Reeve-Irvine 
Research Center of the University of 
California, Irvine.

Whereas other thought leaders in the 
stem cell research arena cite business 
models and financing and regulatory 
pathways as potential challenges along the 
path to commercializing stem-cell based 
therapeutics, Hans Keirstead, Ph.D., has 
already cleared those potential hurdles. 
Twice. And he has opened the doors if not 
paved the path for those to follow.

Keirstead is co-director of the Sue and 
Bill Gross Stem Cell Research Center 
and an assistant professor of the Reeve-
Irvine Research Center, both at UC 
Irvine. There he directs a 20-person 
research team investigating the cellular 
biology and treatment of spinal cord 
trauma. He and his team developed the 
world’s first embryonic stem-cell-based 
treatment, which proved be effective in 
making paralyzed rats walk again.

To envision Keirstead’s approach, think of 
the spinal cord as a strand of electrical 
wire. The nerves are the wire inside the 
cord and they transmit signals between 
the brain and all the other points of 
the body. Like an electrical cord, the 
spinal cord is insulated — the human 
tissue is made up of glial cells. When the 
spinal cord is damaged, the glial cells no 
longer protect the signaling nerves. The 
trauma results in loss of such functions 
as locomotion, sensation or bowel/
bladder control. 

Keirstead and his team developed the 
world’s first method of using embryonic 
stem cells to produce large quantities of 
high-purity tissue to repair the nerves and 
replace the glial cells. With new tissue, the 
connection can heal, enabling signals to 
pass between the brain and body again.

Geron Corp. of Menlo Park licensed 
the technology and, with Keirstead’s 
participation, “ran the long, expensive 
path” to begin the world’s first clinical 
trial of an embryonic stem cell-based 
therapeutic. “It took $45 million and 
nine years,” Keirstead said. He added 
that because the field is brand new, 
so are the regulatory procedures. 
“Sometimes the FDA changed their 
mind, sometimes we changed our 
minds. It is an iterative process and it 
took us awhile to figure it out.”

On October 11, 2010, Geron’s first spinal 
cord injury patient was administered 
GRNOPC. 

“The significance of the Geron trial is 
huge,” Keirstead said. “The gates are 
now open.”

Indeed, in December 2010, California 
Stem Cell, Inc. filed its IND for a 
second of Keirstead’s stem-cell based 
spinal therapeutics — this one for the 
treatment of spinal muscular atrophy. 
The development path to California 
Stem Cell’s IND, Keirstead said, took $3 

million over three years, and the FDA 
review was three months, as is standard 
for conventional drug developers’ IND 
submittals.

“Every subsequent story owes a debt 
of gratitude” to Geron, Keirstead said. 
Then he added, “We are going to start 
seeing a lot of stem cell INDs. We are at a 
real turning point.”

While agreeing that the biomedical world 
will be watching the Geron trial closely, 
Keirstead said that the idea that stem 
cell research would be set back if the 
treatment does not work is dangerous.

Geron’s product is a stem-cell derivative. 
Keirstead said that if the product does 
not work, it would likely be the case that 
the material is not the correct substance 
and/or is not able to heal the damage 
— not that the technology is harmful. In 
contrast to gene therapy, which suffered 
some failures a decade ago, a stem cell 
therapy failure in one condition or tissue 
would not foreshadow performance one 
way or the other in different applications.

However, he added, “The question points 
to the dangers of public perception.” 
As a high-profile stem cell researcher, 
Keirstead has firsthand knowledge of 
the weight that public opinion carries. 
He said that one day he showed up at his 
lab and his researchers were standing 
outside, ashen faced. They directed him to 
the UCI Student Center, where picketers 
had hung a banner. On it was a five-foot-
high photo of Keirstead and 12 smaller 
pictures of aborted late-term fetuses. He 
took the time to talk with the protesters, 
most of whom were relieved to learn how 
embryonic stem cells are obtained.

“There’s so much misinformation out 
there,” Keirstead said. But information 
does not have to be true to influence 
policy making or political decisions. “It 
behooves us all to educate the public,” 
Keirstead said.
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For Keirstead, however, the most 
pressing question for the emerging stem 
cell therapy industry is manufacturing. 
“The greatest challenge of stem cell 
research is to get a stem cell that can 
become any type of cell to become 
a single type and produce it in large 
numbers at high purity,” he said.

The manufacturing process is 
considerably more complicated than 
for small molecules or even biologic 
products, he said. It requires exquisite 
expertise — workers who have both 
the skills to work with the cells and 
the judgment to know exactly when to 
perform the necessary steps. Stem cell 
therapies will require slower and more 
expensive manufacturing techniques 
than the biomedical industry currently 
uses, and a more rigorous regulatory 
framework to match.

Still, Keirstead said, “The overwhelming 
tenor [regarding stem cell-related 
therapeutics] has been progressively 
enthusiastic.” He said he sees a lot 
of enthusiasm among investors 
and government and that major 
pharmaceutical and biotechnology 
companies are building stem cell 
capabilities, currently through 
acquisitions and sponsored research 
contracts. He said they also are 
approaching researchers regarding new 
discoveries, “which is a positive signal for 
younger companies and academicians.”

“Stem cells have incredible potential,” 
Keirstead said, adding that their greatest 
benefit may be in informing conventional 
drug discovery. “We have no source for 
human tissue now. We use animal tissue 
or human tumor lines. Stem cells, for the 
first time in the world, are being used 
to make heart cells. Using human heart 
cells [generated by stem cells for drug 
discovery] will increase hits dramatically 
and dramatically decrease costs,” he said.

He said that the downside of being in such 
a new discipline is that the risks have not 
all been identified. As an example, he said 
that stem cells are grown on plates. As the 
plates fill, some of the cells are off-loaded 
to new plates and so on. Each generation 
is called a “passage.” Researchers in his 
lab discovered that at about 70 passages, 
the cells start to misbehave.

It was not an expected development: 70 
passages occurred some five years into 
his work.

He could not be more excited, though. 
The science is “still at very, very early 
stages. As a basic research scientist, I 
am shocked at how many discoveries we 
make daily. The potential is enormous.”
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Special section
Pharmaceuticals in the environment (PIE):  
Further study is warranted
The	SMARxT	disposal	
campaign:	Addressing	unused	
pharmaceuticals	simply	and	
effectively

Technological improvements have 
enabled the detection of chemicals, 
including pharmaceuticals and over-
the-counter (OTC) drugs, in aquatic 
environments and drinking water in 
trace quantities — less than one part-
per-billion. As a result, questions 
are emerging over whether these 
findings are meaningful from a health 
perspective. 

The pathway for pharmaceuticals 
entering the environment is known and 
undisputed. Normal and appropriate 
patient use and excretion is the primary 
source of pharmaceuticals entering 
the domestic wastewater stream, 
accounting for more than 90 percent 
of the detected concentrations. The 
remaining sources (10 percent or less) 
are a combination of improper disposal 
of unused medicines (flushing them 
down a sink or toilet) and normal 
manufacturing discharges.

While scientists have found no adverse 
impacts on human health, companies, 
governmental regulators, non-
governmental organizations, legislators, 
and the media have all taken note of the 
issue. Additional study is necessary to 
assess the risks posed and determine 
the most effective and efficient ways to 
address the source pathways. 

Take-back	programs	will	not	
prevent	PIE

Despite consensus among many 
concerned groups that improper 
disposal of unused medicines is a 
minor contributor to PIE, a desire for 
action has evolved into a movement 
to require drug manufactures to 
pay for the collection and disposal 
of unused prescription drugs. Over 
the past decade, take-back programs 

“In	these	difficult	economic	

times,	the	last	thing	America	

needs	is	complicated	and	

expensive	drug	take	back	

programs	that	are	likely	to	

contribute	to	rising	healthcare	

costs.”		

Dr.	Patrick	Moore,		

co-founder	and	former	leader	

of	Greenpeace	and	chair,	

Greenspirit	Strategies	Ltd.

have emerged throughout Europe 
and Canada. Studies to track the 
concentration of pharmaceuticals in 
surface waters in European countries 
with mandatory take-back programs 
show the programs have resulted in no 
discernable changes in concentrations 
of PIE over this period.

Take-back programs are now cropping 
up throughout the United States. In 
2009, Johnson & Johnson funded a 
study that evaluated the quantities and 
types of household pharmaceuticals 
disposed of in the nine counties of the 
San Francisco Bay Area using current 
household take-back systems. The 
comprehensive evaluation confirmed 
the benefit of a take-back program 
would be negligible. Yet, in October 
2010, the Public Safety Committee of 
the San Francisco Board of Supervisors 
passed the Safe Drug Disposal 
ordinance, which, if passed by the 
full Board and signed by the mayor, 
would mandate that pharmaceutical 
companies participate in a take-back 
program or face financial penalties.

The	SMARxT	Disposal	
Campaign

The easy, environmentally sound way 
to dispose of unused medicines is 
simply to put them in the household 
trash. Modern landfills are very 
effective in preventing trace materials 
from entering the environment. 
In March 2008, the U.S. Fish and 
Wildlife Service, the American 
Pharmacists Association and PhRMA 
joined together to promote SMARxT 
Disposal, a national public awareness 
campaign to educate the public about 
safe and proper disposal methods of 
pharmaceuticals and OTC medicines. 
The campaign recommends that all 
unused medicines, unless specified 
otherwise by the FDA, be disposed of 
in an appropriate manner at home. 
More information about the SMARxT 
Disposal program may be found at 
www.smarxtdisposal.net.
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Conclusion

As demonstrated by the metrics, features and findings presented in this report, California’s biomedical industry plays a 
significant and crucial role in the state.

It represents the vanguard of innovation. California leads the country as well as the world in innovative therapeutic 
compounds and technologies. The state’s institutions continue to pioneer ways to improve public health. Firms in the state 
are devising, improving and introducing new therapies, therapeutics, devices, tools and diagnostics everyday to address the 
changing and often critical needs of patients everywhere. The first biotechnology company was founded and continues to 
thrive in California. Today, our industry is in the forefront of emerging fields, such as personalized medicine, nanotechnology 
and stem cell research.

The cutting edge research and development work in California continues to attract substantial amounts of government 
grants and venture capital funding. Although both sources reached a plateau — remaining essentially flat through 2009 as 
compared to 2008 — there are some hints that venture capital is returning to the biomedical industry. A handful of initial 
public offerings (IPOs) were undertaken in 2010, and the industry saw an increased number of acquisitions as well. As these 
transactions show financial benefit, other investors are poised to again step forward. 

Life sciences organizations depend on an educated workforce drawn from a wide range of disciplines and functions. These 
professionals require specialized training and expertise, attributes that many are able to strengthen through employer-
supported continuing education. The state’s companies and educational bodies have stepped up to ensure that workforce 
development is available and robust at the state’s community and four-year colleges and universities. Moreover, educators 
and employers alike are reaching out to engage school aged children in math and science and to guide the next generation of 
California innovators toward careers in engineering, science, technology and medicine. 

In the current climate, perhaps the industry’s most critical contribution is to the economy. The state’s academic and 
independent research institutions and its biopharmaceutical, diagnostics, medical device and wholesale trade companies 
employ hundreds of thousands of Californians directly — and sustain the businesses and augment the incomes of countless 
others. Its jobs are typically well-compensated and fulfilling. The tax contributions to the state’s operations are significant 
and multiply through the income, property and sales taxes paid by individual employees. In comparison to California’s other 
flagship industries — aerospace, IT and motion pictures, for instance — the biomedical industry has proven more resilient. It 
retained the largest percentage of jobs among the group in the recent economic downturn.

Because the biomedical industry in California contributes so much to the economy and public health, policymakers have 
a clear interest in continuing to support the life sciences. Industry leaders from the 2011 CEO Survey have pointed to 
opportunities to make our business environment more friendly and what this means in terms of tax policy, regulation, 
technology transfer, environmental regulation and tort reform. All this and more will be the subject of vibrant discussion 
between industry and policymakers. Clearly, California will benefit from an expansion of life sciences research and 
development and manufacturing and stability at all levels of the state’s education system.

California and its residents have worked very hard for decades to build the most innovative and productive biomedical 
industry in the world. That industry has introduced and continues to pursue new therapies and approaches to improving 
patient outcomes, public health and quality of life the world over. It also continues to give back to the state. It is a component 
of the state’s economy and, indeed, its legacy that keeps on giving. At this critical juncture, let us commit to ensuring that it 
always will.

David Gollaher, Ph.D.   Gail Maderis    Tracy Lefteroff 
President and CEO,    President and CEO   Partner, National Life Sciences 
CHI-California Healthcare Institute BayBio     PricewaterhouseCoopers LLP
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Methodology 

Employment,	Wages,	and	
Industry	Impacts

Data

The data used to estimate employment 
and wages in California’s biomedical 
industry are made available by the 
Bureau of Labor Statistics (BLS) 
Quarterly Census of Employment and 
Wages (QCEW), available at http://
www.bls.gov/cew/. The 2009 data 
reflected in this report were collected 
in the fall of 2010. Data for prior years 
match the statistics reported in the 
California Biomedical Industry 2010 
Report in order to ensure comparability 
between reports.

The QCEW is a near comprehensive 
census of employment and wage 
information at the national, state, and 
county levels for workers covered by 
state unemployment insurance laws 
and federal workers covered by the 
Unemployment Compensation for 
Federal Employees program. It does 
not include the self-employed, unpaid 
family workers, or private household 
employees. Jobs are counted regardless 
of full-time or part-time status. 
Individuals who hold more than one 
job may be counted more than once. In 
order to protect the confidentiality of 
firms’ information, the Bureau of Labor 
Statistics does not disclose data that 
would be easily identifiable to individual 
participating companies. Given the 
smaller number of establishments that 
can occur at the county level, county-
level totals may not represent the full 
number of employment positions and 
wages for each industry. These positions 
would be included by the BLS in 
aggregated state-level data.

For reports prior to 2009, a review 
of employment data from company-
specific Securities and Exchange 
Commission (SEC) filings was also 
used to estimate employment in the 
biomedical industry, specifically for 
the medical device, instruments, and 
diagnostics sector. The results of the 
review were carried forward in this 

year’s report. Company filings with the 
SEC can be obtained from the EDGAR 
database available at http://www.sec.
gov/edgar/ searchedgar/webusers.htm.

The sectors of the biomedical industry 
that are used in this analysis are 
comprised of several North American 
Industry Classification System (NAICS) 
codes. For the QCEW, companies are 
assigned a single NAICS code by state 
workforce agencies, and therefore 
a company that manufactures both 
pharmaceuticals and medical devices 
would only be classified in one of these 
sectors depending on which is the 
primary production of the company at 
each establishment.

The table, on the following page, 
displays the NAICS codes used to define 
the biomedical industry in California, 
along with the portion of the code 
attributable to the industry. 

Methodology

The most recent full year for which wage 
and employment data were available 
for the publication of this report was 
2009. QCEW employment and wage 
data are identified for selected NAICS 
codes used to define the biomedical 
industry. The relevant NAICS code data 
are then multiplied by the percent of the 
biomedical industry that is represented 
in the NAICS code, as derived by PwC 
from Census Bureau data (see table on 
page 103). This methodology is identical 
to the process used in the California 
Biomedical Industry 2009 and 2010 
reports, so the results in all reports 
are directly comparable. Prior to the 
Biomedical Industry 2009 report, PwC 
estimated narrow industry categories 
based on broader industry statistics, 
such as employment data from the 
California Employment Development 
Department at the three- and four-digit 
NAICS code level, that were available 
in the most recent year. The current 
QCEW-based methodology provides a 
more accurate portrait of California’s 
biomedical industry but makes this 

report and the 2009 and 2010 reports 
incomparable to earlier publications.

There was an anomaly in the QCEW 
wage data for the biopharmaceutical 
sector in the first quarter of 2009, 
with wages per biopharmaceutical 
employee being over twice the amount 
in the first quarter as in the remaining 
quarters. According to the BLS, swings 
in wages can occur due to mergers and 
acquisitions, bonuses, or other payouts. 
For example, if an employee is given 
a bonus of 12 months pay in January, 
her January wages are recorded as her 
salary plus the full bonus. To correct for 
the anomaly, we replaced the reported 
first quarter wage data with the average 
wage across the second, third, and 
fourth quarters weighted by average 
quarterly employment. This adjustment 
was only done to the reported 
biopharmaceutical wages at the state 
level, as the anomaly was not evident 
for wages in the clusters. 

Employment data from the QCEW 
were also used in conjunction with the 
IMPLAN economic model for the state 
of California to quantify biomedical 
industry revenues and the direct, 
indirect, and induced impacts of the 
industry in California. IMPLAN is a 
well known modeling system developed 
by the Minnesota IMPLAN Group for 
estimating economic impacts and is 
similar to the Regional Input-Output 
Modeling System developed by the U.S. 
Department of Commerce. The model 
is primarily based on government data 
sources. It can address a wide range of 
impact topics in a given region (county, 
state, or the country as a whole). 
IMPLAN is built around an “input-
output” table that relates the purchases 
that each industry has made from other 
industries to the value of the output of 
each industry. To meet the demand for 
goods and services from an industry, 
purchases are made in other industries 
according to the patterns recorded in 
the input-output table. These purchases 
in turn spark still more purchases by 
the industry’s suppliers, and so on. 
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Meanwhile, employees and business 
owners make personal purchases out of 
the additional income that is generated 
by this process, sending more new 
demands rippling through the economy. 
Multipliers describe these iterations. 
The Type I multiplier measures the 
direct and indirect effects of a change 
in economic activity. It captures 
the inter-industry effects only (i.e., 
industries buying from local industries). 
The Type SAM (Social Accounting 
Matrix) multiplier captures the direct 
and indirect effects. In addition, it also 
reflects induced effects (i.e., changes in 
spending from households as income 
increases or decreases due to the 
changes in production).

The current IMPLAN model has been 
benchmarked to data collected in the 
2007 Economic Census. The IMPLAN 
models used in our prior reports have 
relied on base data benchmarked to the 
2002 Economic Census. This update in 
data has resulted in a rebasing of the 
biomedical industry’s revenues, indirect 
and total economic impacts. As a result, 
the industry revenue, indirect impacts, 
and total impact figures provided in this 
report are not comparable to earlier 
publications.

Investment

Data

Data on venture capital investment 
nationally and by state were collected 
from The MoneyTree™ Report from 
PricewaterhouseCoopers and the 
National Venture Capital Association 
based on data provided by Thomson 
Reuters. The 2010 data reflected in 
this report were collected in the fall of 
2010. Data for prior years are from the 
California Biomedical Industry 2010 
Report in order to ensure comparability 
between reports.

NAICS 
Code 2007 NAICS Definition Sector % Used

611 Educational	Services	(Privately	Owned) Academic	Research 2%

611 Educational	Services	(State	Owned) Academic	Research 19%

54171 R&D	in	the	Physical,	Engineering,	and	Life	
Sciences

Biopharmaceuticals 31%

325411 Medicinal	and	Botanical	Mfg Biopharmaceuticals 100%

325412 Pharmaceutical	Preparation	Mfg Biopharmaceuticals 100%

325413 In-Vitro	Diagnostic	Substance	Mfg Biopharmaceuticals 100%

325414 Biological	Product	(except	Diagnostic)	Mfg Biopharmaceuticals 100%

541380 Testing	Laboratories Biopharmaceuticals 20%

327213 Glass	Container	Mfg Laboratory	Services 10%

621410 Family	Planning	Centers Laboratory	Services 1.01%

621492 Kidney	Dialysis	Centers Laboratory	Services 1%

621511 Medical	Laboratories Laboratory	Services 25%

621991 Blood	and	Organ	Banks Laboratory	Services 1%

621999 All	Other	Miscellaneous	Ambulatory	Health	
Care	Services

Laboratory	Services 1%

322291 Sanitary	Paper	Product	Mfg Med	Devices,	Inst,	&	Diag* 7%

333314 Optical	Instrument	and	Lens	Mfg Med	Devices,	Inst,	&	Diag* 100%

334416 Electronic	Coil,	Transformer,	and	Oth	
Inductor	Mfg

Med	Devices,	Inst,	&	Diag* 0.4%

334510 Electromedical	and	Electrotherapeutic	
Apparatus	Mfg

Med	Devices,	Inst,	&	Diag* 99%

334512 Automatic	Environmental	Control	Mfg	for	
Residential,	Commercial,	and	Appliance	
Use

Med	Devices,	Inst,	&	Diag* 10%

334513 Inst	and	Related	Products	Mfg	for	
Measuring,	Displaying,	and	Controlling	
Industrial	Process	Variables

Med	Devices,	Inst,	&	Diag* 30%

334514 Totalizing	Fluid	Meter	and	Counting	Device	
Mfg

Med	Devices,	Inst,	&	Diag* 10%

334515 Instrument	Mfg	for	Measuring	and	Testing	
Electricity	and	Electrical	Signals

Med	Devices,	Inst,	&	Diag* 20%

334516 Analytical	Laboratory	Instrument	Mfg Med	Devices,	Inst,	&	Diag* 100%

334517 Irradiation	Apparatus	Mfg Med	Devices,	Inst,	&	Diag* 100%

334519 Other	Measuring	and	Controlling	Device	
Mfg

Med	Devices,	Inst,	&	Diag* 10%

339112 Surgical	and	Medical	Instrument	Mfg Med	Devices,	Inst,	&	Diag* 100%

339113 Surgical	Appliance	and	Supplies	Mfg Med	Devices,	Inst,	&	Diag* 96%

339114 Dental	Equipment	and	Supplies	Mfg Med	Devices,	Inst,	&	Diag* 100%

339115 Ophthalmic	Goods	Mfg Med	Devices,	Inst,	&	Diag* 75%

423450 Medical,	Dental,	and	Hospital	Equip	and	
Supplies	Merchant	Wholesalers

Wholesale	Trade 100%

423460 Ophthalmic	Goods	Merchant	Wholesalers Wholesale	Trade 50%

424210 Drugs	and	Druggists	Sundries	Merchant	
Wholesalers

Wholesale	Trade 20%

446199 All	Other	Health	and	Personal	Care	Stores Wholesale	Trade 31%

*Note:	Approximately	36,000	jobs	were	additionally	added	to	the	medical	devices,	instruments,	and	diagnostics	sector	
based	on	a	review	of	SEC	filings.	
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careers in the biomedical and behavioral 
sciences, as well as to help professional 
schools to establish, expand, or improve 
programs of continuing professional 
education. Other grants were used to 
fund health policy or behavioral science 
research. Despite these caveats, overall 
the NIH grant funding demonstrates the 
federal commitment to health science 
research in California. The 2009 data 
reflected in this report were collected 
in the fall of 2010. Data for prior years 
are from the California Biomedical 
Industry 2010 Report in order to ensure 
comparability between reports.The data 
come in two forms:

1. State and Congressional District: 
http://report.nih.gov/award/
trends/State_Congressional/
StateOverview.cfm

2. NIH SBIR and STTR grants: http://
grants.nih.gov/grants/Funding/
award_data.html. 

3. Data on NIH grants funded under 
ARRA: http://report.nih.gov/
recovery 

NIH	Grants

Data

Data for this analysis come from the 
National Institutes of Health Office 
of Extramural Research, available at 
http://grants. nih.gov/grants/oer.htm. 
The 2009 data do not include research 
and development contracts due to the 
unavailability of that data at the time of 
publication of this report. Prior year’s 
data may also not include research 
and development contracts to ensure 
comparability across years. Also, NIH 
grants funded under the American 
Recovery and Reinvestment Act of 2009 
(ARRA) are documented separately and 
are not included in funding totals unless 
otherwise noted. 

The data include all awards to 
California from NIH, some of which do 
not necessarily fund basic biomedical 
research. For example, some grants 
were used for training programs and 
projects that are designed to support 
the research training of scientists for 
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For the first time ever, BayBio 
and CHI-California Healthcare 
Institute have collaborated with 
PricewaterhouseCoopers (PwC) 
to produce one unified report 
on the biomedical industry in 
California. The 2011 California 
Biomedical Industry Report 
demonstrates the contribution of 
California’s vibrant life sciences 
industry to economic growth, 
job creation and improvements 
in patient and public health. 

From left to right Tracy Lefteroff, 
Partner, National Life Sciences, 
PricewaterhouseCoopers LLP;  
Gail Maderis, President and CEO, 
BayBio; David Gollaher, Ph.D., 
President and CEO, CHI-California 
Healthcare Institute 
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