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Points fo consider before starting to develop a new technology.
eLiterature search: Does a similar technology already exist? Is there
published evidence for or against its feasibility?

*How much time and effort will it take?

*What is the chance of success?

*Are you in the right environment to develop the technology?

*Are simple assays available for testing and optimization?

*How important are the biological questions that can be addressed?
*How broadly applicable will the technology be?

*What are the advantages compared with existing methods?

*ls the timing right (will there be substantial interest in the technology)?
*ls there potential for future applications/modifications that will fur-
ther enhance the technology?

*How easy will it be for other researchers to use the technology?

Quick proof-of-principle

An adage that is often heard in the biotechnology industry is
“fail fast.” It is OK if a project turns out to be unsuccessful, as
long as the failure becomes obvious soon after the start. This
way the lost investment will be minimal. In an academic setting,
it may also be good to prevent finding yourself empty-handed
after years of work. As a rule of thumb, I suggest that one should
aim to obtain a basic proof-of-principle within approximately
four months of full-time work. If after this period there still
is no indication that the method may eventually work, then it
may be wise to terminate the project, because further efforts are
then also likely to be too time-consuming. It is thus advisable
to schedule a “continue/terminate” decision point about four
months after the start of the project—and stick to it. Note that at
this stage the proof-of-principle evidence may be rudimentary,
but it is crucial that it is convincing enough to be a firm basis for
the next step: optimization.

Optimization cycles

Obtaining the first proof-of-principle evidence is a reason to
celebrate, but usually it is still a long way toward a robust, gen-
erally applicable method. Careful optimization is required,
through iterations of systematic tuning of parameters and test-
ing of the performance. This can be the most time-consuming
phase of technology development. To keep the cycle time of the
iterative optimizations short, it is essential that a quick, easy
readout is chosen. This readout should be based on a simple
assay that ideally requires no more than 1-2 d. It is important
that the required equipment is readily accessible; for example,
if for each iteration you have to wait for several weeks to get
access to an overbooked shared FACS or sequencing machine,
or if you depend on the goodwill of a distant collaborator who
has many other things on his mind, then the optimization pro-
cess will be slow and frustrating. If your technology consists of
a lengthy protocol with multiple steps, try to optimize each step
individually (separated from the rest of the protocol), and in-
clude good positive and negative controls.

Remember that statistical analysis is your ally: it is a tool
to distinguish probable signals from random noise and thus en-
ables you to make rational decisions in the optimization process
(did condition A really yield better results than condition B?).
Assays with quantitative readouts are easier to analyze statisti-
cally and are therefore preferable.
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Version 1.0: Reaping the first

biological insights

During the optimization process it is helpful to define an end-
point that will result in “version 1.0” of the technology. Typi-
cally this is when the technology is ready to address its first
interesting biological question. Once you have reached this
point, it may be useful to temporarily refrain from further op-
timization of the technology, and focus on applying it to this
biological question. This has two purposes. First, it subjects the
technology to a real-life test that may expose some of its short-
comings, which then need to be addressed in further optimiza-
tion cycles. Second, it may yield biological data that illustrates
the usefulness of the technology, which may inspire other
scientists to adopt the method. If you are based in a strictly
technology-oriented laboratory, collaboration with a colleague
who is an expert in the biological system at hand may expedite
this phase and help to work out bugs in the methodology.

If version 1.0 performs well in this biological test, it may
be time to publish the method. For senior postdocs, this may
also be a good moment to start your own laboratory. A new
technology is usually a perfect basis for such a step.

Disseminating and leveraging

the technology

When, upon publication, other scientists adopt your new tech-
nology, they will often implement improvements and new
applications, which makes the technology attractive to yet more
scientists. This snowball effect is one of the hallmarks of a high-
impact technology. An extreme example is the recently developed
CRISPR—Cas9 technology (Doudna and Charpentier, 2014),
for which improvements and new applications are currently
reported almost on a weekly basis. What can you do to get such
a snowball rolling?

First, it helps to publish the new technology in a widely read
or Open Access journal, to present it at conferences, and to initiate
collaborations in order to reach a broad group of potential users.
Second, the threshold for others to use the new technology must be
as low as possible. Thus, implementation of the technology must be
simple, and users must have easy access to detailed protocols.
A website with troubleshooting advice, answers to frequently
asked questions, and (if applicable) software for download will
also help. Depending on the complexity of the technology, it may
be worth considering whether to organize hands-on training, per-
haps in the form of a short course. This may seem like a big invest-
ment, but it can substantially contribute to the snowball effect.

Third, materials and software required for the technology
should be readily available. Technology transfer offices of re-
search institutes often insist on the signing of a material trans-
fer agreement (MTA) before materials such as plasmids can
be shared. But all too often this leads to a substantial adminis-
trative burden and delays of weeks or even months. Free “no-
strings-attached” sharing of reagents is often the best way to
promote your technology—and scientific progress in general.

Patents and the commercial route
Before publication of the technology, you may consider pro-
tecting the intellectual property by filing a patent application.
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