of DOE programs found that 41% of
SBIR phase-two projects had either
reached the marketplace or were in the
process of being commercialized. And
of the DOD projects, 46% reported
some sales or licensing revenues, and
another 18% expected to yield future
revenues.

The reviews also found room for
improvements. The DOE program, for
example, hasn't done enough to bring
the national laboratories into partner-
ships with award recipients, one critique
said. And the department could do more
to foster applications from minority- and
women-owned companies.

Although SBIR grants produce higher
rates of patenting than does academic
research, Wessner discounts the value of
such comparisons. “We need both basic
research and someone to bring it to the
market,” he says, adding that universi-
ties could further facilitate commercial-
ization of their research by helping their
faculty with SBIR applications.

Before the reauthorization, more than
two dozen universities joined scientific
societies and higher-education associa-
tions to unsuccessfully argue against
raising the SBIR set-aside. Any in-
crease “will result in funding cuts for
investigator-initiated peer-reviewed
grants that are the cornerstone of the
nation’s research enterprise,” they main-
tained in a letter to lawmakers; they were
especially concerned that the increase to
3.2% would occur “as the budgets of the
federal science agencies are likely to
shrink or at best remain flat.”

Jere Glover, executive director of the
Small Business Technology Council, a
trade association for SBIR awardees
and hopefuls, says universities have
always been unhappy with SBIR. Of
concern to academia at the program’s
inception was the possible brain drain
as faculty members, fueled by SBIR
grants, fled campuses to commercialize
their research, he says. Today, however,
universities boast of the number of
spinoff companies they create.

Overstated achievements?

Some lawmakers voiced concerns during
the protracted, three-year reauthoriza-
tion debate. Cases of waste, fraud, and
abuse have been documented, although
Wessner says the numbers have been
small relative to the size of the program.
Fraudulent activities have included
double- and triple-billing multiple agen-
cies for the same research and failing to
conduct research altogether. Senator Jay
Rockefeller (D-WV), who held a hearing
in August 2009 on SBIR fraud, said his
staff had identified 29 cases of fraud oc-
curring between 1990 and 2009, involv-
ing more than 300 SBIR contracts totaling
more than $100 million.

The Government Accountability
Office warned in a September 2011
report that some SBIR awardees might
overstate their commercial achieve-
ments in hopes of improving their
prospects for obtaining further SBIRs.
Lacking a common set of metrics, agen-
cies have gathered commercialization
data that are incompatible, the GAO
report stated. Among the largest SBIR
agencies, only DOD routinely takes
steps to verify the commercialization
data provided by grant recipients. Offi-
cials with the DOE and NIH SBIR pro-
grams told the GAO that they lacked
the necessary resources to authenticate
the information.

Glover thinks the GAO’s concern is
unwarranted. He says recipients are
more likely to err on the side of caution
and to understate their commercial
successes. The NRC assessments, which
the new law orders to be continued,
will provide the necessary verification,
he says.

The reauthorization statute contains
fraud-fighting provisions, including
stiffer oversight requirements for agen-
cies and a mandate that awardees
certify their compliance with all SBIR
program provisions.

David Kramer

From cells to limbs, UK center
studies war injuries

More people are surviving with
worse injuries than ever before.

new center at Imperial College
ALondon works to understand in-
juries from explosions and to
mitigate their damage. On 7 December

the Royal British Legion announced it
would put £5 million ($7.8 million) over

www.physicstoday.org

five years into the new Centre for Blast
Injury Studies; it is the first time that the
charity, which looks after the interests
of veterans, is investing in basic re-
search. Imperial College is providing an
additional £3 million, and the UK de-
fense ministry is paying the salaries of
participating military surgeons.

The center owes its start to serendipity,
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issues and events

The anti-vehicle, underbelly, blast-injury

simulator, or AnUBIS, is used for laboratory
studies of the impact of roadside blasts.
Anthony Bull (left), director of the new
Royal British Legion Centre for Blast Injury
Studies at Imperial College London is

standing on the rig with student Nic Newell [

(center) and research fellow Lieutenant

Commander Tim Bonner. The inset shows a

bone model mounted on AnUBIS and the
metal plate that will rush up when a shear
pin fails under pressure.

says director Anthony Bull, a bio-
engineer whose expertise is in sports
injuries and degeneration of aging
joints. A couple of years ago he began
collaborating with two military trauma
surgeons to look at blast injuries. When
a bomb goes off under a vehicle, “there
is a very high rate of deformation of
the floor pan of the vehicle, which
encroaches on the person who might be
sitting or standing in the vehicle,” he
explains. “The three of us very quickly
realized there were things we could
do.” They set out to understand the bio-
mechanics and physics of loading
effects on the human body. Around the
same time, Imperial College scientists
set up the Institute of Shock Physics,
and some of its physicists are collabo-
rating with the blast injury center. “We
found the right people at the right
time,” Bull says.

Academic-military alliance

Trauma and orthopedics professor
Colonel Jon Clasper, a center cofounder,
noted at the center’s launch that “as a re-
sult of advances in medical care, we now
have a much greater survival rate than
we ever did in previous conflict.” That
means, he continued, “we have sur-
vivors with far more horrific and severe
injuries than ever survived before, and
it's now becoming clear that there needs
to be a better understanding of the basic
science, the fundamental mechanisms,
of these injuries, with a view to prevent-
ing them in the future or to improving
treatment of them.”

The embedding of military research-
ers in an academic setting gives the cen-
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ter access to clinical records on injuries
sustained in the wars in Iraq and
Afghanistan. “This is highly unusual
and rather important,” says Bull. In
addition, the UK'’s National Health
Service allows for long-term follow-up
studies. Research at the center will
cover the effects of solid and gas explo-
sions and how to minimize physical
and biological damage at the cellular,
tissue, organ, and body levels.

Research is a blast

The center’s signature apparatus is the
anti-vehicle, underbelly, blast-injury
simulator (AnUBIS), a one-of-a-kind
simulator of roadside-bomb effects on
car occupants. AnUBIS—the Greek
name for an ancient Egyptian god of the
dead —uses air to pressurize a 45-kg
metal plate. When a shear pin fails, the
plate shoots up, reaching a peak veloc-
ity of up to 25 m/s in 2 ms. The impact
characteristics are controlled by vary-
ing the diameter and material of the
pin. Bull says that 9 m/s “is sufficient to
reproduce the battlefield injuries we
see.” The researchers characterize the
deformation and failure of materials or
the damage to cadaver limbs or tissue
hit by the metal. AnUBIS is used to val-
idate numerical models and to test mit-
igation approaches, such as floor cover-
ings, foot coverings, and posture.
Certain injuries are more debilitat-
ing than others. Heel injuries, for exam-
ple, may show only external bruising,
says Bull. But many individuals with
heel injuries have elective amputations
years later, after multiple operations. In

contrast, a severe injury to the femur or
shin “with lots of bone damage and
maybe an open wound,” may be treat-
able, he says. “So, let’s deflect the en-
ergy of a blast to a region of the body
that is more amenable to reconstruc-
tion.” Deflection can be achieved, he
says, by varying the boot material, the
heel geometry, the lacing, and the
restraint at the top of the boot. “All of
those combine to change how the
energy is transmitted up the leg.”

At the cellular level, high-energy
trauma can cause bone to form inside
muscles. “It is highly painful and
causes massive functional deficit,” says
Bull, “so even if you salvage the limb, if
you end up with this biological
response, which is physically driven,
you are in severe trouble.” At the center,
researchers apply blasts to musculo-
skeletal stem cells. The aim is to first
figure out how and why bone forms in
the wrong places, and then to develop
pharmacological intervention. Another
area of cellular-level research will be
blast lung, in which the shock of an
explosion damages the lungs, often
causing death.

War has historically led to advances
in understanding anatomy and in treat-
ing trauma. And with the pullout from
Afghanistan expected in a couple of
years, Bull says, “If we are going to
learn from this and perhaps implement
some change, we need to do it rather
quickly. And we need to be in the posi-
tion to capture, analyze, and use all the
clinical data and follow-up data now
for posterity.”

Toni Feder
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