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Next generation tools
for enabling
personalised medicine

When I articulated my five-year
vision of drug discovery research
in 2005, I envisaged the

emergence of strategic experimentation,
executed with the elegance of a well-played
game of chess, replacing empirical brute
force with strategic rules. To achieve this,
Caliper Life Sciences embarked on a path to
develop technologies that are high fidelity,
cost-effective, high throughput and can be
standardised across different therapeutic
areas. In the past five years, we have built
upon the robotic and microfluidic
technologies that traditionally formed the
backbone of Caliper, and have expanded
these platforms to leverage new and very
timely opportunities in the life science
industry. In addition, we have augmented
our in vitro-based platforms with best-in-
class imaging technologies that allow live,
whole animal imaging in real time. To my
knowledge, Caliper is the only company that
offers this ‘in vitro-to-in vivo’ continuum of
analytical tools, which puts us in a unique
position to help facilitate the success of

biopharmaceutical research in the clinic, and
ultimately to contribute towards the success
of medical innovation. Hence, my vision for
Caliper, and potentially for the entire life
science tools industry for the next five years,
is to deploy these next generation tools to
enable a revolution in medicine. 
Thanks, in large part, to the life science

industry, healthcare has made tremendous
strides in the past century. However,
continued improvement in healthcare is by
no means guaranteed for many reasons,
ranging from the esoteric, such as the fact
that the majority of medicines are only
effective in a minority of patients, to the
pragmatic, namely that the cost of treating
all US patients with ‘state of the art’
medicine is economically unsustainable. In
2009, $2.3 trillion was spent on US
healthcare, and this number is projected to
rise unless the status quo is changed1. Heart
disease and cancer, which have enjoyed
greater R&D investment than any other
disease category, are still the top two leading
causes of death by a wide margin. Perhaps

more alarming is the fact that the relatively
recent rise in obesity prevalence has
culminated in American children today
having a shorter average life expectancy than
their parents2. One potential opportunity to
begin thwarting this epidemic would be to
ban all fast food advertisements from
television, an approach that has proven
successful with helping to curb smoking and
irresponsible alcohol consumption.
To ensure that healthcare continues to

improve in a sustainable manner, my vision
for the next five years and beyond calls for
the transformation of a ‘sick care’ system,
based on treating sick patients in a reactive
manner using empirical tools, to a true
‘healthy care’ system, based on deep
scientific understanding of human biology
that uses both preventative and therapeutic
approaches, as well as a high degree of
personalisation. Importantly, I believe that
we now have the next generation life
science tools in hand or within reach to
enable this ‘sick care to healthy care’
revolution in medicine. 
Our next generation ‘tool box’ can be

divided into two categories: first, we have
three enabling diagnostic tools – genome
sequencing, biomarkers and non-invasive
imaging, that can be deployed both
preclinically during drug development as
well as clinically during human trials and in
medical practice. Second, we have three
enabling targeted therapeutic tools –
vaccines, biotherapeutics and stem cells.
Cumulatively, these tools are encompassed
by the theme of personalised medicine,
which ensures that each person’s healthcare
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is guided in a customised manner to achieve
a better outcome. 
Genome sequencing, which has now

eclipsed Moore’s law by several-fold, is
allowing us to gain a fundamental
understanding of human biology and
disease on a molecular basis. More
importantly, the speed and cost of accessing
this information is approaching a level that
will democratise the first step of
personalised medicine. At Caliper, we have
identified a critical bottleneck in next-
generation sequencing at the sample
preparation stage, and have deployed the
Zephyr Genomics Workstation, the LabChip
XT and the LabChip GX to expedite the
process, reducing the preparation time from
six hours to 20 minutes. 
Biomarkers, which can be thought of as

molecular sensors of health status, provide
clinically relevant information about the
health status of each individual. In addition
to improving the efficiency and success of
clinical research, judicious use of biomarkers
can reduce healthcare costs by ensuring that
only those patients who can safety and
effectively respond to a given drug will be
treated. Cancer is a case in point. On
average, the top 15 selling oncology drugs
have a 35% positive response in patients,
which means that 65% of cancer patients
suffered from toxicity and wasted precious
time on futile therapy3. Moreover, given the
cost of these drugs was $26.4 billion, the
65% failure rate implies that $17 billion of
previous healthcare dollars were wasted.
Fortunately, biomarkers are well-suited for
matching targeting therapies to the ‘right’
patients, and cancer is ideally suited for such
personalised treatment, as evidenced by
numerous examples of success. For example,
the HER2 test identifies the 15-20% of
breast cancer patients who may benefit from
treatment with Herceptin, while the KRAS
test identifies the 60% of metastatic
colorectal patients who may benefit from
treatment with Erbitux. Given that the cost
of treatment ranges from $50,000 to
$80,000+, not only does personalisation
ensure that the patient benefits, but it also
that our healthcare dollars are being used in
an effective and efficient manner. Caliper is
leveraging its microfluidic expertise by
developing a ‘bleed-to-feed’ LabChip that
integrates all sample preparation steps to
measure biomarkers in blood in a rapid,
cost-effective manner. 
Non-invasive imaging offers perhaps the

most tangible insight into the environmental
impact on an individual, whether the
‘environment’ is lifestyle or medical
intervention. Caliper has built upon its well-

known IVIS imaging platform to provide
combined imaging modalities, including
luminescence, fluorescence, x-ray and micro-
CT, thereby enabling researchers to obtain
comprehensive quantitative data from live
animals in real time and in a longitudinal
manner. In fact, the IVIS can now image a
single cancer cell within a whole living
mouse, which is revolutionary in the
preclinical setting, offering early diagnosis
that is unprecedented. 
By providing solutions for these three

fundamental diagnostics tools, Caliper has
built upon its 2005 ‘in vitro-to-in vivo’
portfolio of tools to create the ‘in vitro-to-in
vivo-to-human’ bridge in 2010. I believe that
our IHH tools are uniquely poised to offer
researchers the ability to rapidly yield data
that is more clinically predictive than the
traditional ‘silo’ approach, which often fails
to translate from mice to humans. Moreover,
this IHH continuum is ideally suited to
efficiently propel next generation
therapeutics to clinical success. 
Of the three key next-generation

therapeutics we have identified, vaccines
epitomise cost-effective preventative
medicine, and with the recent FDA approval
of the first therapeutic cancer vaccine,
Dendreon’s Provenge, we are witnessing a
historical advance in the field of vaccines
beyond infectious disease and prophylaxis.
While it is too early to assess the impact of
the new cancer vaccine revolution, there are
currently 80 cancer vaccines in clinical trials,
and at least 50 companies are now involved
in cancer vaccine development. Like
vaccines, biotherapeutics are also proven key
next generation tools, thanks to their
inherent superior safety and efficacy, and
their ability to target molecules, which is key
to personalised medicine. By 2014,
biotherapeutics are expected to generate
$180 billion in revenues, representing 30%
of big pharma’s revenues. In addition, there
is a large impetus from the government
down to secure a regulatory pathway for the
approval of biosimilars in order to make
these medicines affordable to all. Stem cell
therapy, while at a much earlier stage, offers
the potential to treat hitherto untreatable
diseases. However, the technical challenges
and heightened demand for safety with this
new technology demand tools that can
address these issues. 
Caliper’s IHH continuum offers solutions

to all three of these categories. On the in
vitro end of the spectrum, Caliper’s LabChip
GXII platform has been widely adopted by
vaccine and biotherapeutic developers,
thanks to its ability to generate data 70-fold
faster than CE, thereby providing an

enabling platform for biosimilars and
vaccines. In addition to its use in the
research and manufacturing settings, the
GXII is uniquely suited for characterising
complex biosimilars to establish equivalence
through Quality by Design (QbD), a fact
that has been noted by the FDA, which
invited Caliper to educate FDA reviewers
about the potential to improve the safety and
efficacy of biologics. On the in vivo end of
the spectrum, the IVIS has been embraced
by researchers in all three areas, thanks in
large part to the holistic quantitative data
that can be rapidly generated. Attesting to its
clinical utility, the IVIS has contributed to
the FDA approval of five drugs, and is
currently being used for nine drugs that are
in clinical development. 
I envisage that the six next-generation

tools underlying my five-year vision can be
used in concert to extend and improve the
quality of life. Importantly, I believe that
these same tools will help ensure that this
transformation is affordable, shifting the cost
curve down as we advance with age. In fact,
at Caliper we have modelled a scenario
whereby we can extend the average lifespan
by 10 years without increasing the lifetime
cost of healthcare by further deploying
preventative medicine approaches earlier in
life and the utilisation of health ‘dashboards’
for continual monitoring of environmental
impacts on our bodies. The next generation
tools we have in hand can have a profound
positive effect on healthcare, provided we
have the vision and will to execute wisely
and swiftly.
Given the speed with which these

technologies have developed, I believe that by
2015 we may be witnessing a real revolution
in medicine whereby a newborn child will
enter the world where her genome will be
sequenced to provide critical information,
ranging from which vaccines she should
receive to which drugs she should avoid, in
essence enabling a lifetime of personalised
healthcare that embraces healthy living and
optimal medical care. DDWi
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