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Introduction

The pharmaceutical industry has changed dramatically over the 
past decade as the landscape advances along the path of leaner, 
meaner, faster and cheaper. Facing rising cost pressures, big 
pharma, biotechnology and specialty pharmaceutical companies 
continue to shrink their clinical development infrastructure and 
rely more on outsourcing. This trend has left a large pool of 
highly skilled clinical research scientists available not only to join 
contract development and manufacturing firms, but also to form 
small and virtual pharma and biotech companies, which bring 
greater flexibility and innovation to drug development. 

In this challenging industry environment, pharma sponsors 
are intensely focused on finding promising compounds with 
the struggle to build pipelines quickly with smaller budgets. 
There is a significant demand by biopharma companies for 
commercially relevant human clinical data. Companies must 
conduct larger, more complex and costly clinical trials to meet 
regulatory requirements, while continuing to concentrate on 
cost containment and shortening development timelines without 
compromising quality.  The transformed environment has, in 
turn, driven change in the industry's business models. 

These new industry dynamics underlie the burgeoning new 
generation of virtual biotech, pharmaceutical and medical device 
companies, a cost-efficient, "build-to-sell" model. The new 
business model replaces the former venture-backed life science 
companies that had the infrastructure to perform full R&D with 
the hopes of going public or being bought by big life science 
companies. Hundreds of virtual biotechs are estimated to be 
operating today, with recently as much as a third of the U.S. 
venture funding for biotechs going to virtual firms.1 2014 was a 
record year in biotech funding with near $6B invested.2 Cutting-
edge technologies, including clinical data analytics with real-time 
data access, are playing a major role in the emergence and 
success of virtual companies.

This article describes the operations and advantages of this new 
business model for drug development, and the technology enabling 
both virtual biotechs and their big pharma/biotech buyers to develop 
drugs with optimal efficiently as dictated by the current environment. 

Virtual Biotech: A New Drug Development Model  

The goal of a virtual biotech is to achieve clinical proof of concept 
for a drug candidate as efficiently and cost-effectively as possible. 
On a small budget, these companies operate with no laboratory and 
typically without official office space. The lean, nimble model is based 
on outsourcing as much of the development as possible to external 
service providers, including clinical trial and formulation contract 
research organizations (CROs) and consultants.  Each development 
project is funded by venture capitalists as a separate entity.

For each drug candidate, virtual biotechs use the leanest 
development team needed, consisting of as few as one or two 
highly qualified scientists who have the management experience 
to manage a remote team of researchers. As big pharma R&D 
departments continue to shrink, more highly qualified clinical 
researchers are available to manage these companies. 

Figure 1. R&D pursuing new chemical entities to treat disease, with no prior regulatory approval.2,3



The skeleton staff of a virtual biotech oversees the compound's 
development from the preclinical stage to studies in patients, 
managing operations and data analyses. The manager or partners 
in-license drug candidates from academia or other sources, raise 
investor capital for a single experimental medicine, and then design 
and execute a clinical development program for each candidate 
through Phase I and II clinical trials, including Phase IIa and IIb if 
necessary. Working with their contracted CROs, virtual companies 
typically accelerate a drug program to clinical proof of concept, 
advancing the development to Phase III, and then sell the project or 
the company to a big pharma, biotech, or specialty pharma company.  

The advantages of this model are clear. The primary benefits of 
virtual biotechs are their development speed and efficiency as well 
as the absence of costly fixed assets and minimal overhead, which 
dramatically reduces R&D expenditures. These flexible companies 
choose the most suitable resources and contractors for each 
development step, and use cutting-edge technology to manage each 
project and analyze data. They can easily shift from formulation to 
toxicity testing without building facilities or hiring staff, capitalizing 
on fast-moving science and saving considerable time.  

Eli Lilly: Ahead of Its Time 
As an example of the new model, Eli Lilly and Company continues 
its century-long tradition of collaboration, partnering with virtual 
biotechs and other pharma companies and academic institutions.  
Lilly has been one of the most active equity investors in the industry, 
providing funding directly to promising companies. Lilly Ventures 
invests primarily in North American companies, which also benefit 
from Lilly's resources, including scientific and business expertise as 
well as the resources of Lilly Research Labs. A similar venture is now 
working with companies in greater China. In certain situations, Lilly 
purchases companies outright. The goal is to help identify molecules 
that can get a modest investment to take them from the clinical 
candidate stage through to clinical proof of concept in an extremely 
efficient way, not necessarily through the old virtual-company 
approach. Lilly also forms collaborations to share risk, helping the 
partner company propel forward on its own. Lilly scientists gave a 
Chinese company access to some of its compounds and helped the 
company build its own capabilities. Ten years later, the relationship 
evolved into a co-development and co commercialization 
arrangement in oncology4. 

Technology: The Virtual Enabler 
Emerging technology enables both David and Goliath companies 
to efficiently manage every aspect of drug development for virtual 
biotech and pharma projects. Technology-powered companies 
have the ability to gather, visualize and analyze data faster, which 
is essential for making smarter decisions quickly and bringing new 
medicines to patients sooner.

For virtual biotechs, simple project management applications keep 
track of study timelines and trial progression, including enrollment 
and budgets. Studies with dense data, such as extensive lab tests for 
a Phase II study with 20 or more patients, can begin to benefit from 
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a visualization-based data discovery tool. Advanced visualization-
based data discovery makes it easy to evaluate clinical, operational 
and safety data from multiple sites and identify differences early on.

Upon the acquisition of the development program, large pharma/
biotech/specialty companies leverage analytic capabilities for Phase 
III medical review, pharmacovigilance, clinical operations, risk-based 
monitoring, and overall project and portfolio management across 
the organization.

Efficient data analyses systems that allow for the consolidation 
and rapid analyses of clinical and nonclinical data are critical 
for effective drug development. A comprehensive, consolidated 
suite of scientific informatics and software solutions is important 
to help analysts turn data into actionable insights. Scientists 
can perform self-service data discovery in the areas of in stream 
safety assessments, clinical data review, protocol adherence, data 
cleaning, site reports, patient enrollment, study budgeting and 
more. The software provides views on all the data early and often, 
facilitating rapid data cleaning and ensuring data quality.  

Advanced systems streamline clinical trial data analyses with real-
time access to data during all phases of clinical development. This 
allows users from virtual biotech scientists to outsource service 
providers and big pharma teams to interact with the data as soon 
as it is collected. Transparent information through advances in visual 
analytics gives system users easy real-time access to aggregated trial 
data and actionable quality, key performance and risk indicators. 
Solutions are available for project and portfolio management, trial 
monitoring, supply management, data management operations, 
data review, risk-based monitoring and pharmacovigilance. 

Data Review
Advanced technology can analyze in stream clinical data, 
which helps scientists understand safety and efficacy of 
therapeutics earlier in development. This capability allows 
clinical pharmacologists to dig deeper into the data without 
the need for a biostatistics group to create additional charts 
and reports. The system can be deployed globally, enabling all 
clinical pharmacologists involved to look at dose adjustment 
decisions interactively in a team environment and quickly 
interrogate the data. As a result, actionable decisions can be 
made quickly, saving costly development time. 

Risk-based Monitoring
As the number and complexity of clinical trials grow in a 
large life science company’s portfolio, risk-based monitoring 
techniques can enable the companies to target and prioritize 
resources around identifiable risks relating to the safety of 
subjects and quality and integrity of clinical trial data. The 
Food and Drug Administration, European Medicines Agency 
and Pharmaceuticals and Medical Devices Agency recommends 
this approach and suggests leveraging technology as a 
communication tool with investigative sites and as a way to 
manage risks throughout clinical trials. 
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Data aggregation from multiple sources is typical in risk-
based monitoring, where data integration and analyses are 
essential for monitoring the overall performance of each 
site. The data resides in individual silos, such as electronic 
data capture (EDC) systems and clinical trial management 
systems (CTMS) with different data formats and reporting 
environments, which makes data aggregation difficult. 
The latest, highest quality visual analytics can be used to 
proactively monitor clinical trial data from a variety of source 
systems, contributing to more efficient trial execution and the 
timely identification of issues related to patient safety and 
data quality.

Real-time advanced analytics technology used on captured 
data can provide an end-to-end holistic approach to 
maximize the efficiency and safety of clinical trials, and 
supports risk-based monitoring and industry best practices. 
As the key performance indicators are adapted from study 
to study and from one therapeutic area to another, the 
software provides flexibility to allow those indicators, as well 
as the algorithms that contribute to the overall risk score, 
to be updated. The flexibility of the platform, coupled with 
interactive visualization and statistical modeling, help deliver 
a robust risk-based monitoring solution.

Summary
Virtual companies are an ultra-lean business model that 
significantly reduces the time and cost of drug development. 
The concentrated focus of a single-molecule company 
decreases the cost and time per project and can dramatically 
improve the quality of decision-making. Virtualization of 
companies for drug development is a trend that started to 
emerge about ten years ago. The aim of these companies 
is to build value in their products as quickly as possible so 
they or their drug candidate can be sold to big pharma. The 
advantages of these disposable companies: fast to proof of 
concept, absence of costly infrastructure, and flexibility.

Emerging technology has helped make the virtual model 
possible for virtual David and massive Goliath to speed 
therapeutic development. Flexible platforms with real-
time access to aggregated data and programs for trial 
management, monitoring, data analyses and business 
operations have enabled these companies to prosper. 
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