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WATCHING MY SON, REIS, OPEN AND USE A 
BB-8™ DROID TOY SHOWED ME HOW INTUI-
TIVE AND USER- FRIENDLY TECHNOLOGY IS 
TODAY, MAKING OUR LIVES MORE PRODUC-
TIVE AND ENJOYABLE. BB-8’s™ technologic 
advances include listening and responding 
through voice recognition, autonomous be-
havior while in “Patrol Mode” and an adaptive 
personality where the droid’s “persona and 
attitude” incrementally evolve during interac-
tions with the user. Though not worthy of a 
Turing Test, this BB-8™ toy clearly indicates 
that artificial intelligence, even at BB-8’s™ 
remedial level, impacts and shapes our lives. 

This led me to think how the intersection 
between technology and science can ad-
vance medicine at higher velocities, result-
ing in a healthier world - since the journey 
between discovery and approved treat-
ments would be shorter and simpler.

Many in the biopharmaceutical industry feel 
that protocols are becoming more complex, 
leading to arduous site and patient data col-
lection efforts. This leads to intensive site, 
patient and pharmaceutical professional labor 
and the potential for unnecessary data collec-
tion or, at worst, significant data quality con-
cerns. Supporting this belief is a recent Tufts 
Center for the Study of Drug Development 
study (Tufts), one-third of procedures in Phase 
III protocols collected data that are non-core, 
i.e., the data does not support primary or key 
secondary endpoints, regulatory require-
ments, or standard baseline assessments.i 

In addition, protocol amendments are believed 
to increase protocol complexity and lengthen 
study duration. Modifications made to the 
protocol’s description and eligibility criteria 
of the patient population represent the most 
common changes made per amendment. As I 
watched my son play with BB-8™ over a period 
of time, it struck me the droids have changed 
exponentially year after year through the use of 
technology, providing a more meaningful and 
satisfying experience. I then thought about our 

industry and, though we have technology op-
portunities all around us, the pure optimization 
of quality data capture, data flow and business 
processes which lead to rapid regulatory ap-
provals, still seems intangible. Therefore, how 
can the biopharmaceutical industry leverage 
progressive technology concepts by adopting 
emerging digital technologies such as social 
media, mobile, analytics and cloud (SMAC) to 
optimize the drug development process? This 
article explores how evolving digital technolo-

“ ...it struck me the droids have 
changed exponentially year 
after year through the use of 
technology, providing a more 
meaningful and satisfying 
experience. I then thought 
about our industry... we have 
opportunities all around us...”
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gies combined with key clinical advancements 
can optimize the clinical development process. 

Social Media

Multiple new uses of social media in clini-
cal development are appearing but its effect 
can be hard to trace. Websites and applica-
tions that enable users to create and share 
content or participate in social networking 
offer new approaches to clinical trial planning, 
execution and optimization. Online communi-
ties built around a disease state continue to 
educate patients about treatments and have 
already proven they can increase aware-
ness and engagement for clinical trials.

Web-listening applications provide a real-time 
view of publicly available social information, 
trends and conversations around disease 
states and treatments and can make a direct 
impact on feasibility studies. These applica-
tions can measure and provide insight into 
patient views and experiences, and investi-

gator perceptions of a particular therapeutic 
area. They allow researchers the opportu-
nity to add insights from the social sphere to 
the decision mix to understand the patient 
journey, competitor landscape, and the op-
portunities for potential new treatments. 

According to Tufts, sponsors admitted they 
were reluctant to use social media to so-
licit feedback on protocol design. However, 
if concerns around privacy were addressed, 
a high percentage of companies perceived 
value in soliciting feedback via social media 
on the convenience and feasibility of pro-
posed clinical trial and protocol design, par-
ticularly from investigative sites and patients.

Social media also offers huge potential to 
recruit trial participants. Sponsors can learn a 
great deal by sifting through patient conversa-
tions online and identifying patients who might 
be a potential fit. In addition, a better under-
standing of the sites where patients engage 
can impact channel selection for marketing a 
trial. Because patient targeting can be done 
accurately, it can impact the location of the trial.

It’s important to note however, clinical research 
requires that the use of any media must be 
compliant to ensure no accidental unblinding 
of study treatment information occurs. Due 
to the open nature of social media, it is dif-
ficult to prevent patients from sharing their 
experiences online, whether in health forums 
or on Facebook, Twitter, Weibo, or WeChat.

Social media’s role in clinical trial planning, 
recruitment and management will continue to 
grow especially given its potential to optimize 
trials and improve trial start-up, which in turn 
leads to quicker approvals and patient care. 
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Mobile 

Mobile access to the internet quickly and expo-
nentially leapt well beyond the historical stan-
dard of fixed location access like a computer 
in a home, office or internet café. Gadgets like 
tablets, smartphones and not-so-smart phones 
are multiplying at a rate five times faster than 
the growth of human population and a grow-
ing number of devices communicate only with 
other devices. No other technology has had 
the impact that mobile technology is having.ii

Trade shows and conferences focusing on 
consumer technology increasingly promote 
“eHealth” and “mHealth” gadgets and tech-
nologies. At the most recent of these events, 
the International Computer Electronics Show 
(CES), technology companies from all over 
the world rained an infinite array of smart-
watches and medical wearables on to the 
show floor in an effort to capture the worlds 
burgeoning addiction to innovative gadgets.

For clinical researchers, mobile is not a new 
strategy. Electronic Patient-Reported Out-
comes (ePRO) started on early versions of 
PalmPilots and software vendors set up busi-
nesses to support the global distribution and 
re-supply of devices to patients. The ePRO 
industry has expanded to include technolo-
gies that incorporate the full spectrum of 
electronic Clinical Outcomes Assessments 
(eCOA), including patient-reported, clinician-
reported and observer-reported outcomes. 

Increasingly, biopharmaceutical companies 
prepare for BYOD (Bring Your Own Device) 
technology for a subset of sites or patients 
who prefer to use their own phone or tablet. 
Sponsors will continue to look at this approach 
as a way to minimize pass-through costs of 
device hardware and distribution. eCROs are 
using SMS messaging during clinical trials to 
improve patient engagement and retention.

Smartphone technology has expanded into 
areas of clinical trial supply management. Bar-
code/QR code technologies enable the rapid 
use of inventory management within depot 
and destruction facilities. This technology will 
allow sites and depots to perform medica-
tion arrival functions simply and rapidly using 
QR coding with the mobile user interface.

In addition, mobile devices using the lat-
est location tracking technology are also 
being used to reduce distribution chal-
lenges for real-time temperature moni-
toring during transit and storage.

Analytics

To address complex business environments, 
we are experiencing an explosion in the types 
and volumes of data and their strategic use. 
The interrogation of “big data” and the subse-
quent predictive analytics stemming from these 
targeted probes can be useful throughout all 
phases of clinical study development including 
design, start-up, execution, and submission.

Digital analytics help sponsors define study 
feasibility, identify potential patients, select 
sites and investigators. Historically, CROs have 
accumulated databases of investigative sites 
and historical site performance. The data was 
used to predict future performance and to 

“ There are officially more 
mobile devices than people  
in the world.”

INDEPENDENT UKii
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recommend the appropriate number of sites 
in a proposed study. Performance data can be 
aggregated from a variety of third-party inputs 
including lab, electronic data capture (EDC), 
imaging, randomization, and investigator da-
tabases. Many CROs still use spreadsheets to 
provide this type of scenario planning, but ad-
vanced eCROs now lead the field with award-
winning intuitive visualizations incorporating 
interactive geographical map technology. iii

In addition, analytics provide biopharmaceuti-
cal companies new methods for conducting 
study surveillance, increasing the effective-
ness of day-to-day management, and facilitat-
ing decision-making. Advances in analytics 
not only provide single-study information, 
but also multi-study historical views and 
trend analysis, which can be useful to es-
tablish benchmarks for therapeutic areas.

End-users in clinical studies want dynamic 
reporting that incorporates filtering by pro-
gram, study, and site. Visualization tech-
nologies featuring well thought out human 
factors and multidimensional display con-
figurations offer significantly improved and 
far more interactive analytics than the his-
torical static tabular reporting formats. 

An excellent example of the combination 
of near real-time refresh rates, progressive, 
multifactorial predictive analytics and cross-
platform data surveillance is risk-based moni-
toring. There are many technological tools 
that comprise a risk-based monitoring solu-
tion, but at its core, the philosophy revolves 
around centralized data for scientific and op-
erational monitoring functions, offering global 
views of core data used in decision making 
and enabling real-time adjustments to regional 
clinical research associate (CRA) resourcing 

plans. By viewing risk measures along with 
outstanding workload performance, spon-
sors can make sound operating decisions that 
truly meet both cost and safety objectives. 

Cloud

Platform-as-a-service (PaaS) and Software-
as-a-service (SaaS) solutions have greatly 
expanded the capabilities of expert eCROs to 
consume the clinical IT landscape of pharma 
and biotech organizations, by optimizing it and 
delivering it back to the client in a manner that 
is efficient, cost effective and built-to-purpose 
for that clients clinical operations and business. 

Deploying software once to a centralized 
location has made it far easier and cheaper 
for biopharmaceutical companies to use 
eClinical software. In fact, the majority of 
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today’s clinical trial data is moving to the 
cloud and it is expected that by 2018, total 
spending for cloud computing in the global 
healthcare market will reach $6.8 billioniv.

Biopharmaceutical companies now look for full-
service Business Process-as-a-service (BPaaS) 
solutions that extend what had been single-
function software such as Clinical Trial Man-
agement Systems (CTMS), Randomization Trial 
Supply Management (RTSM), or Electronic Data 
Capture (EDC). What once was a luxury, defin-
ing the business processes across multiple 
functions, has now become an expectation of 
fully functional and deeply integrated eClinical 
suites that process and share data seamlessly. 
It is already common to have these services 
reside in the cloud in different regions of the 
world. While taking on the regional distribu-
tion of cloud servers, eCROs provide assur-
ances to sponsors that all regional and country 
privacy rules are met when data is moved.

As the number of applications using the same 
data has increased, so has the need for stan-
dardizing that data so it can be accessed easily 
and rapidly. Work by groups, such as, Clini-
cal Data Interchange Standards Consortium 
(CDISC) and the use of Clinical Data Acquisition 
Standard Harmonization (CDASH) Standardv, 
enable CROs to enhance their metadata librar-
ies across multiple applications. This reduces 
the time needed to create standardized datas-
ets in advance of market approvals. eCROs that 
view sponsors’ data standards as a key asset 
benefit from the efficiencies in time savings.

Standards influence cloud application providers 
as they continue to look at government agency 
guidance to structure their data to comply with 
the future regulations. In turn, government 
agencies are taking advantage of standard-
ized data by requiring submissions to be sent 

in Study Data Tabulation Model (SDTM). The 
U.S. Center for Drug Evaluation and Research 
(CDER) strongly encourages IND sponsors and 
NDA applicants to consider the implementa-
tion and use of data standards for the submis-
sion of applications. Japan’s Pharmaceuticals 
Medical Devices Agency (PMDA) is expected 
to require data in CDISC format in 2016, in-
cluding SDTM and ADaMvi. For medicine ter-
minology, the European Medicines Agency 
(EMA) also established a task force for the 
implementation of international standards for 
the identification of medicinal products (IDMP) 
for human use in the European Union (EU).

SMAC and Beyond

The McKinsey Global Institutei estimated that 
“applying big-data strategies to better inform 
decision making could generate up to $100 
billion in value annually across the US health-
care system, by optimizing innovation, improv-
ing the efficiency of research and clinical trials, 
and building new tools for physicians, con-
sumers, insurers, and regulators to meet the 
promise of more individualized approaches.”vii

The adoption of social, mobile, analytics and 
cloud technologies by biopharmaceutical 
companies is more than a trend. Integration 
of SMAC has become the new normal and 
will continue to accelerate given its potential 
to help sponsors optimize and differentiate 
their protocol designs for example, by us-
ing social to recruit and engage patients, to 
track trial progress via wearables and smart-
phones, and by leveraging real-time data 
to facilitate decision-making. Truly, we can 
now say your focus determines your reality.

BB-8™ has shown us that the technology 
advances in toys generate significant 
enhancements in our enjoyment and 
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satisfaction with these products. That trajectory 
lands squarely in the biopharmaceutical 
industry as well. The future advances in 
technologies beyond SMAC are right around 
the corner and they will revolutionize the 
speed, quality and value of how pharma and 
biotech companies develop medications. 
The time to fully implement the use of social, 
mobile, analytics, and cloud technologies 
into the clinical development process clearly 

has arrived. History has shown us that 
companies that are able to peer into the 
future, develop and embrace progressive 
technologies, typically win and sustain 
their dominance for a long time while the 
competition desperately tries to catch up. The 
biopharmaceutical industry is no different 
and the organizations that develop the ideal 
blend and balance of SMAC technology along 
with science and medicine will win as well.
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