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or many founders of scientific enter-
prises, the arrival of either grant
funding or initial investment capital
can be enabling and overwhelming,

generating a new sense of urgency. Suddenly,
what was once promise must be turned into
profit: someone provided the money, and
that same someone will expect a return. The
successful execution of a business plan
requires not only money but also—and

equally important-
ly—people, space,
and equipment.
And welding these
components
together into a
workable whole
requires attention
to timing, cost,
permits, and regu-
lations. To inte-
grate these ele-
ments smoothly
requires the luck
of a lottery winner,
and no one navi-
gates the complex
process without
hitting roadblocks
and crises, or
experiencing
unforeseen and

dramatic shifts in direction.
Scientists and engineers—the “idea peo-

ple” behind new ventures—often come to
startups from positions in universities and
larger companies. Therefore, they are inex-
perienced in the various facets of setting up a
business: for example, how to start up a lab-
oratory, design facilities, or handle regulato-
ry affairs. Many venture capital organiza-
tions recognize that the inexperience of
many scientist-entrepreneurs—and often an
underlying lack of interest—in the more
bureaucratic aspects of building a business,
can hamper the progress of the venture. As a
result, there is now a trend among biotech-
nology venture capitalists to place experi-

enced business managers in part-time, tem-
porary roles within their portfolio compa-
nies, helping to build the startup’s infra-
structure while the scientists concentrate on
the science1.

However, gaps frequently remain in the
startup’s experience in designing, equip-
ping, and setting up a research facility. If
they start up their new venture in, for exam-
ple, La Jolla or Boston—areas in which
biotechnology clusters are well estab-
lished—a scientist–entrepreneur (hence-
forth called a bioentrepreneur) can readily
tap an environment rich in experience—
both executive and scientific2. Help in find-
ing empty laboratory space or dealing with
local regulations is just a phone call away.
Being able to access this experience, often
through colleagues and friends, is one rea-
son why bioentrepreneurs gravitate to these
areas. However, not everyone has the option
of choosing to relocate a growing company
to a biotechnology cluster. What can a
bioentrepreneur expect if he or she starts up
a company in, say, the Midwest?

The pillars of business
The novice bioentrepreneur needs to appre-
ciate that his or her company must be con-
structed on four fronts simultaneously:
• Infrastructure: A facility must be secured,
designed, and configured for the specific
research or manufacturing purpose, and all
the appropriate local permits must be grant-
ed. The facility must then be able to run
smoothly and continuously.
• Sourcing: No company can hope to carry
out all functions internally from the start,
and it may be more cost effective to con-
tract out some functions to external suppli-
ers on a permanent basis. However, it will
be necessary to evaluate all prospective
providers and ascertain their qualifications,
negotiate contracts, and monitor and con-
trol performance.
• Expertise: In a small company, all employ-
ees wear multiple hats even though most are
hired for their expertise in a single area. Over
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You have received funding for your startup, now you have to find and equip a functional home 
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The nuts and bolts 
of startups

©
C

or
bi

s 
S

to
ck

 M
ar

ke
t

©
20

02
 N

at
u

re
 P

u
b

lis
h

in
g

 G
ro

u
p

  
h

tt
p

:/
/b

io
te

ch
.n

at
u

re
.c

o
m



nature biotechnology •       VOLUME 20       •       SUPPLEMENT •       http://biotech.nature.com

BUSINESS INCUBATION & STARTUP

BE30

ready space in buildings subdivided for
biotechnology tenants. Such facilities offer
tenants the option to install hoods or other
laboratory equipment and instrumentation,
and the benefits of shared facilities for ship-
ping/receiving and storage, and communal
spaces and utilities. The availability and
potential of such facilities varies widely, but
they are becoming more common as devel-
opers and local governments realize that
such facilities are a key to attracting biotech-
nology companies3. Tenants find incubators
attractive because they provide assistance
with the first three “pillars” mentioned
above, so that the scientist can concentrate
on the fourth—research. Unfortunately,
many companies find that not all “lab-
ready” facilities offer the features that they
need to carry out specialized research and
development (R&D) work (see Table 1),

The planned use of a laboratory should
influence its design. Most scientists are famil-
iar with some of the principles of ergonomic
and safe laboratory design, but they may not
be as knowledgeable about other aspects of

time, a company and its management must
build, monitor, and maintain the expertise,
allowing it to continue to operate efficiently.
Small oversights can lead to major
headaches: for example, an assistant might
leave a company, taking along the password
needed to access the only available records of
the use and disposal of radioactive reagents.
• Research: Goals must be set, expertise
acquired, and milestones achieved.

Failure to build on any of these fronts will
result in delays in the research timeline,
which in turn delay the financial returns
expected by investors. A holistic approach to
building a healthy company balances effort
among these four fronts, yet scientists fre-
quently neglect the functional details of
startup in favor of research. Here we focus
on finding and developing the laboratories
and facilities to maximize the chances of
research success.

Home base
Emerging scientific enterprises may find
access to incubator or other laboratory-

facility programming (designing and build-
ing a facility with operations in mind). A sci-
entific company must evaluate several
“underlying” issues when deciding on the
suitability of a potential space for occupancy
(see Table 1). Indeed, the ability of that space
to match the necessary criteria should be the
prime concern of any company. However,
pressure to meet research milestones or the
objectives of investors often forces bioentre-
preneurs to compromise on features.
Sometimes, companies can work around
design problems (see “CytoTherapeutics’
solution”), but doing so requires foreknowl-
edge and planning.

Certain aspects of facility build-out (reno-
vation and construction) require skills that
are best provided by contractors or vendors,
for example, telecommunications and net-
working, specialized equipment (such as
power supplies and transformers, or auto-
claves), and instrumentation. Such special-
ists are best involved at the programming
stage. The scientist–founder assuming
responsibility for sourcing and coordinating

these resources has a job as complex as
that of a general contractor on a large
construction project, and should not
expect to contribute much to research
programs during this time. An alterna-
tive is to find a project manager experi-
enced with research facility program-
ming and operations. A company that
anticipates continuing expansion may
choose to hire an experienced opera-
tions director; however, most young
companies do not need full-time opera-
tions staff.

Roles and responsibilities
It may be most desirable to hire a tem-
porary or part-time project manager
who assumes the role of operations
director for as long as it takes to set up
the company. The project manager may
have many responsibilities, including
the following:
• Provide continuing logistical support
for the entire duration of the project,
beginning with the evaluation of poten-
tial leases and finishing with the com-
missioning and switching on of equip-
ment (the official “opening” of the new
facility).
• Work with the design team and/or
landlord on the building’s infrastruc-
ture and layout.
• Ensure that facility security or special-
ized areas (such as sterile or radioactive,
i.e., “hot” laboratory areas) are worked
into the design phase, as needed.
• Secure necessary permits and coordi-

Table 1. Priority considerations for facilities that must be equipped for 
various common applications
Application Power Heating, Risks Regulatory 

requirements ventilation,and  issues
air conditioning
complexity

Light chemistry Low Moderate Vapors Waste
Fire Discharge
Waste Fire

Heavy chemistry Moderate High Vapors Waste
Fire Discharge
Waste Fire
Storage Storage

Analytical chemistry Clean Moderate Waste Waste
Solvent storage

Biologicals Moderate High Exposure control Waste
Waste Pathogens

Radiologicals Low Moderate Exposure control NRC
Waste Storage
Storage Waste
On-site decay

Animal care Very high Very high Exposure control USDA (and others)
Waste Waste
Security Discharge
Public relations

Good  Manufacturing Very high Very high Production FDA and the 
Practice (GMP) interruptions Canadian Public 
manufacturing Health Board (PHB) 
facilities Other regulatory bodies

Discharges
Waste
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many specialized companies, and have
helped them move out of incubator space
into independent facilities. Most managers
are genuinely dedicated to helping startups.
• While it is important to evaluate carefully
architects experienced in the design of
biotechnology laboratories to determine
their level of expertise, a good architect can
take over many of the functions of a project
manager.
• Commercial real estate developers who
manage laboratory space often offer some
build-out allowance—a partial reimburse-
ment of renovation expenses—as part of a
lease, but tenants may be able to negotiate
terms for additional assistance. In addition,
real estate developers are often in contact
with local, experienced subcontractors.
• University technology transfer or business
development offices are often networked
with experienced service providers, especial-
ly those that have had a history of cultivating
scientific businesses successfully.
• Professional societies may be a good source
of names of local companies or individuals,
which can help begin the process of building
a network.
• There are now specialized support compa-
nies offering project management and oper-
ations expertise on a contract basis. Larger
consulting firms may offer such services, but
must receive careful evaluation to determine
their experience.

The role of the project manager in the
building of the facility and starting up opera-
tions is primarily that of a risk manager.
Although comprising multiple goals and
timelines, one must manage the project with
a single criterion for success in mind—that
the startup’s research capabilities are fully
operational on schedule. All risk and change
must be managed against this goal. In a large,
mature company, such a project is generally
one of many ongoing at any one time, a delay
will have little impact on a company’s overall
operations; to an emerging company in its

nate regulatory filings necessary to begin
operations. These can involve federal agen-
cies (e.g., for permits for use of controlled
substances, and manufacturing licenses),
and local agencies (e.g., for permits for use
of hazardous materials, waste management,
or local zoning restrictions).
• Coordinate safety planning and training,
and assist in establishing contracts with
insurers, and reviews by fire district officials.
Insurers and local fire districts require proof
that the company can operate safely.
• Coordinate safety, transport, and facility-
use procedures with other tenants in the
building.
• Assist in tax planning: equipment
installed in a facility is often subject to US
property taxes.
• Source any equipment and instrumenta-
tion needed and coordinate its correct instal-
lation. Many emerging companies either
lease equipment or purchase it used on the
second-hand market or at auction.
• Hire experienced specialist subcontractors,
acting as general contractor.
• Ensure continuity following project com-
pletion by fully documenting all facility
modifications, equipment installation, sub-
contractor contact details, and any continu-
ing contracts.

For startups in biotechnology clusters, the
much-needed help and advice is often just a
phone call away. For those that need to locate
elsewhere, because of either cost or conve-
nience, finding assistance requires only a lit-
tle more effort. The key can be locating just
one experienced and helpful person, who
can act as a “point source” leading to con-
tacts with other experienced people through
a network. Suggestions for sources include
the following:
• Managers of regional biotechnology incu-
bators are experienced with every facet of
laboratory operations and can provide
advice even if they are not familiar with your
locale. They have worked to accommodate

fast-growth phase, the risks are much greater.
Things can, and do, go wrong. The dam-

age wreaked by natural disasters, such as
Hurricane Allison’s flooding of university
animal-care facilities in Houston, Texas, in
the spring of 2001, cannot be anticipated. A
wise company plans for the worst-case sce-
nario. However, more frequently, oversights
in routine day-to-day planning are an even
greater danger and, in the authors’ experi-
ence, are fairly common. Some examples
include the following:
• In the final stages of construction of their
new facility, a medicinal chemistry company
failed to notice that their architect had
neglected to include chemistry laboratories
in the blueprint.
• An emerging pharmaceutical company
neglected to carry out adequate commis-
sioning of a new $300,000 animal-care facili-
ty, only to find that backup systems were not
wired properly. When an automatic temper-
ature control failed, the company lost ani-
mals worth $4 million overnight.
• A pharmaceutical contract laboratory con-
structed an animal-care facility for pigs, but
the project contractor installed a cage washer
to fit rodent cages.
• Faced with the need to treat pH-basic
aqueous discharge, a medical device compa-
ny engaged an architect who designed a
lime-chip water treatment system, making
the water even more basic. The local sewer
authority forced them to close and redesign
the facility.

These examples are not extreme, nor can
one simply chalk them up to ignorance.
However, they are one result of the very
nature of today’s emerging and rapidly
expanding biotechnology startups, in which
the importance of hitting research mile-
stones distracts bioentrepreneurs from the
complex and difficult job of setting up a
smoothly operating company. The solution
is not to disengage scientists from the excit-
ing and challenging job of setting up the
facility, replacing them—for example—with
management brought in by investor groups.
Instead, entrepreneurs must appreciate the
importance and difficulty of the task, mak-
ing an informed decision either to embrace
it or to seek help from elsewhere. The suc-
cessful handling of operations is an invisible
component of a company’s success; inade-
quate handling can result in a very visible
failure to meet a company’s goals.
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CytoTherapeutics’ solution 

In 1991, the biotechnology company CytoTherapeutics expanded its operations into a
15,000 square foot facility on the fourth floor of an occupied office complex in Providence,
Rhode Island. Although the requirements for chemistry and animal-care laboratories were
smoothly accommodated by additional air handling from the nearby roof, access to the
laboratories proved problematic. A single elevator served the building, and this had to
transport chemicals, waste, and animals past the office floors and the ground-floor
restaurant. During its tenancy, CytoTherapeutics worked around this problem by ruling that
technical staff could only use the elevator for such purposes before 7:00 a.m. and after
11:00 p.m. Though less than ideal, this solution allowed the company to achieve operational
goals in Providence faster and more cheaply than any other available option. Such solutions
are unusual in a dedicated and established facility, but such problem solving is the norm
among emerging and expanding scientific companies. JK, KL
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