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US panel endorses new gene-altering cancer treatment
By Denise Grady

A US Food and Drug Administration panel opened a new era in medicine on Wednesday , unanimously
recommending that the agency approve the firstever treatment that genetically alters a patient's own cells to
fight cancer, transforming them into what scientists call “a living drug® that powerfully bolsters the immune
system to shut down the disease. If the FDA accepts the recommendation, which is likely, the treatment will be
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the first gene therapy to reach the market. Others are expected: Researchers and drug companies have been in
intense competition for decades to reach this milestone. Novartis is poised to be the first with a treatment for a
type of leukemia. The pharma giant is work ing on similar types of treatments for another form of the disease,
as well as multiple myeloma and an aggressive brain tumour.

To use the technique, a separate treatment must be created for each
THE cu HE WITHIH patient -their cells removed at an approved medical centre, frozen,
shipped to a Novartis plant for thawing and processing, frozen again
> In gene tI'IEra,p'_llr, the and shipped back to the treatment centre. A single dose of the resulting
patient is genetically altered product has brought long remissions, and possibly cures, to scores of
to enable his/her own cells patients in stuc}ies who were facing death becagse every other
to fight cancer treatment had failed. The panel recommended approving the treatment

for B-cell acute lymphoblastic leukemia that has resisted treatment, or
» Each treatment is unigue. relapsed, in children and young adults aged three to 25.

Patient’s cells are sent to a One of those patients, Emily Whitehead, now 12 and the first child
centre for gene-alteration ever given the altered cells, was at the meeting to advocate for
» Single dose of resultant approval of the drug. In 2012, as a six-yearold, she was treated in a
product has helped scores study at the Children's Hospital of Philadelphia. Severe side effects -

tients beat back raging fever, crashing blood pressure, lung congestion -nearly killed
a:ﬂl ia in studies her. But she emerged cancer free, and has remained so.

“We believe that when this treatment is approved it will save
thousands of children's lives,” Emily's father, Tom Whitehead, told the panel. The main evidence that Novartis
presented to the FDA came from a study of 63 patients who received the treatment from April 2015 to August
2016. Fifty-two of them, or 82.5%, went into remission -a high rate for such a severe disease. Eleven others
died. “It's a new world, an exciting therapy ,* said Dr Gwen Nichols, the chief medical officer of the Leukemia
and Lymphoma Society , which paid for some of the research that led to the treatment.

The panel raised concerns about potentially life-threatening side effects like those Emily experienced, and
longterm worries about whether the infused cells could, years later, cause secondary cancers or other
problems.

Every year, 30,000 in India detected with leukemia - The US Food and Drug Administration advisory
panel's green signal to the new blood cancer treatment could prove to be a boon for the 30,000 diagnosed with
acute leukemia every year in India.Doctors say once passed by clinical trials, the technology would
revolutionise treatment of the disease. “It... can be a breakthrough in treatment.This is a technology where
tumor cells are taken out from patient's body and re-engineered to be injected back to fight cancer,* says Dr
Vinod Raina, executive director, medical oncology and hematology at Fortis Memorial Research Institute.
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New solar cell may be most efficient in the world

Scientists have designed a new solar cell that converts direct sunlight to electricity with 44.5 per cent
efficiency, and may potentially be the most efficient solar cell in the world. The prototype integrates multiple
cells stacked into a single device capable of capturing nearly all of the energy in the solar spectrum,
researchers said. The approach developed by researchers at George Washington University (GWU) in the US
is different from the solar panels one might commonly see on rooftops or in fields.



The new device uses concentrator photovoltaic (CPV) panels that employ lenses to concentrate sunlight onto
tiny, micro-scale solar cells. Due to their small size - less than one millimetre square - solar cells utilising more
sophisticated materials can be developed cost effectively, researchers said.

The stacked cell acts almost like a sieve for sunlight, with the specialised materials in each layer absorbing the
energy of a specific set of wavelengths. By the time the light is funnelled through the stack, just under half of
the available energy has been converted into electricity. By comparison, the most common solar cell today
converts only a quarter of the available energy into electricity. “Around 99 per cent of the power contained in
direct sunlight reaching the surface of Earth falls between wavelengths of 250 nanometres (nm) and 2,500 nm,
but conventional materials for high-efficiency multi-junction solar cells cannot capture this entire spectral
range,” said Matthew Lumb, lead author of the study published in the journal Advanced Energy Materials.

“Our new device is able to unlock the energy stored in the long-wavelength photons, which are lost in
conventional solar cells, and therefore provides a pathway to realising the ultimate multi-junction solar cell,”
said Lumb. While scientists have worked towards more efficient solar cells for years, this approach has two
novel aspects. First, it uses a family of materials based on gallium antimonide (GaSb) substrates, which are
usually found in applications for infra-red lasers and photodetectors.

The novel GaSb-based solar cells are assembled into a stacked structure along with high efficiency solar cells
grown on conventional substrates that capture shorter wavelength solar photons. In addition, the stacking
procedure uses a technique known as transfer-printing, which enables three dimensional assembly of these tiny
devices with a high degree of precision. This particular solar cell is very expensive, however researchers
believe it was important to show the upper limit of what is possible in terms of efficiency. Despite the current
costs of the materials involved, the technique used to create the cells shows much promise, researchers said.





