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Introduction

The data disconnect

In the 1960s, biologists were quick to embrace the new
technology of the era: computers and the internet. That’s what
set the foundation for bioinformatics — computational methods
started to be applied to protein sequence analysis like de

novo sequence assembly, biological sequence databases, and
substitution models.

But despite the initial gravitation toward new technology, the
R&D industry has failed to keep pace, even as life sciences data
generation has exploded. The internet of things (loT) has begun
to permeate research equipment, but many instruments critical
to R&D — from PCR machines to gel imaging or microscopes

— are still operated manually, without connectivity with other
digital tools.

Cloud-based (SaaS) software is lagging in the industry

O Only 18% of respondents reported that at least
/‘ 8 /() 3 out of 5 of the scientific software applications

they use (R&D) or support (IT) are cloud-based.

Source: 2023 State of Tech in Biotech Report



https://pubmed.ncbi.nlm.nih.gov/30084940/#:~:text=The%20foundations%20of%20bioinformatics%20were,sequence%20databases%20and%20substitution%20models).
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002195
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002195
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6280644/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6280644/
https://www.benchling.com/state-of-tech
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In particular, life sciences and biopharma are lagging behind

in incorporating data connectivity into their workstreams. In a
Harvard Business Review analysis measuring digital maturity by
industry, chemicals and pharmaceuticals, and healthcare ranked
low. In comparison to other industries, including oil and gas,
professional services, and finance and insurance, life sciences
and biopharma came up short in the categories of assets, usage,
and labor.

There are many reasons for biology’s slowing adoption of
technology and data connectivity in the lab, but the proliferation
of disparate, disconnected lab instruments and scientific
software systems is central to the challenge.


https://hbr.org/2016/04/a-chart-that-shows-which-industries-are-the-most-digital-and-why
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Instrument connectivity
IS the key to innovation

Consider the suite of instruments a modern lab relies on today. In any given
lab, analytics instruments, cell culture systems, desktop instruments, robotics
and automation systems, and next gen sequencers are amongst the many.
With each of these housing a large amount of raw data, scientists are sitting
on a landmine of potential innovation.

While improving instrument connectivity won't solve all of the problems
associated with digital maturity, it is a critical step in the right direction. By
collecting and standardizing the raw data being produced across all of these
various instruments, we can get maximum value from it.

In Benchling’s 2023 State of Tech in Biopharma Report, we surveyed over
300 biopharma and R&D IT professionals and found that biopharma sees
value and is actively investing in it.

/8% /0% 04%

of labs expect high of respondents have adopted Report that investing in or

to significant impact an R&D data platform to growing adoption of connected lab
from achieving FAIR centralize and house data instruments and equipment as very
data principles or extremely important to their

organization in the next year

Source: 2023 State of Tech in Biotech Report



https://www.benchling.com/state-of-tech
https://www.benchling.com/state-of-tech
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The challenge

Siloed data leads
to stalled decisions

In the 2023 State of Tech in Biotech Report we found that there

are several compounding, universal challenges that teams are

working to overcome.
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Labs are disconnected

Lab operations remain largely manual
and inefficient, causing a drag on
scientist productivity. Manual operations
also introduce more error, putting data
quality, loss, and re-runs at high risk.
Without a centralized, standardized
method for managing data, inefficiencies
extend downstream, resulting in adverse
implications for analysis.

Data is inaccessible

Relying on lab results without experimental
context sets a high bar for scientists to
understand, query, and leverage data.
Because data sources are siloed, any usage
of data across assays, teams, and projects
requires a lot of manual, error-prone work
to consolidate.

* 2023 State of Tech in Biotech Report
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Only 53% of respondents
indicate that at

least 3 out of 5 of

their organization’s
instruments are connected
to any software*

28%

With teams spreading
scientific data across

10+ applications, FAIR
data principles are
unsurprisingly still out
of reach, with notably
limited progress in
achieving organization-
wide data interoperability
(I) at 28%.



https://www.benchling.com/state-of-tech
https://www.benchling.com/state-of-tech
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Analytics are fragmented

Not only are data sources siloed — data
pipelines are disconnected from analysis
tools as well. This means scientists and
operational managers are spending more
time on creating analysis than they are on
making decisions.

* 2023 State of Tech in Biotech Report

A%

Collaboration within and
across teams is reported
to be challenging or
extremely challenging
for 41% of the
respondents*®



https://www.benchling.com/state-of-tech
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The solution

4 steps to Improve
INstrument connectivity

There are several critical steps R&D companies need to power
R&D innovation.

— CE—

— C—
R E—
Strengthen your digital Improve data
data foundation consistency
Show business Accelerate your
impact early data strategy

We'll cover the details of each below.
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Strengthen your
digital data foundation
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Develop a strategy that strengthens your digital data foundation and
scales your data infrastructure. A robust data infrastructure facilitates
innovation by providing R&D teams with access to historical data,
insights, and tools that can inspire new solutions.

Key to achieving a stable, scalable foundation is investment in a data lake
or data warehouse. In Benchling’s State of Tech in Biopharma report, R&D
data platforms were found to be the highest adopted enabling tech, with

70% reporting housing R&D data to be the reason.

While scalability is important, however, flexibility is equally important to
consider — especially as organizations experiment early on. More than
half (54%) of those who adopted a data platform reported that their
solution was custom-built, and a further 74% of those cited use of AWS,
Microsoft Azure, Google Cloud Platform, Snowflake, or Databricks.

Software that can evolve with your data will future proof your
organization, as will software that aids in centralizing your data.
Creating a single location in which all data is stored will ensure clarity,
accuracy, and accessibility, while avoiding potential errors, data loss,
or discrepancies.
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Improve data
consistency

Developing a central source of truth to house your organization’s data
means teams will no longer need to rely upon a disparate collection
of systems. This not only eliminates the inefficiencies associated

with switching between multiple tools, it simultaneously improves
collaboration by ensuring everyone is communicating using the same
accurate information.

To establish connections between data sets, companies need to adopt
universal data standards. By adopting data standards like Allotrope
Simple Model or open JSON model across teams, instruments, and
systems, teams can improve data consistency, and ease of use.

“There’s been a mindset shift. If you want to
centralize all your data assets and be able
to quickly incorporate new ones, since the
fundamental idea is we have data from
different sources, we need to organize,
normalize, and apply governance to make it
accessible and accelerate discovery.”

Aaron Friedman
Principal Startup Solutions Architect
Healthcare and Life Sciences, Amazon Web Services
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Show business
impact early

According to a recent Accenture survey of 250 executives, 60% of

early digital adopters have not been able to measure success from the
transformation thus far. While this doesn’'t necessarily mean that success
isn’t happening, it does point to a universal challenge for R&D companies:
showing business impact.

Measuring business impact can help justify the investment required

for new technologies, and further encourage adoption across the
organization. By starting implementation within a single team or
department, you gain the opportunity to iterate on your data strategy
and define a repeatable model. Once the success of this model has
been validated and proven, achieving scale across the company is much
more attainable.

From productivity and collaboration improvements, to cost savings and
better insights, many business benefits are possible. When going through

the process of determining value metrics, consider the downstream effect
of short term benefits that can have long term impact on your organization.

Daily Weekly Monthly Yearly

Time saved on data Improved cross Improved data IT system

and process tasks team collaboration integrity and consolidation will
improves scientist streamlines and accelerated decrease R&D costs
productivity expedites workflows R&D insights

enhance scientific
and operational
decision-making

The culmination of these benefits help shorten time to milestone and get
the right drug into the clinic.



https://www.accenture.com/us-en/industries/life-sciences-index
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Accelerate your
data strategy

Establishing a scalable data infrastructure, ensuring data consistency,
and showing early business impact are all foundational to improving
instrument connectivity. To take your data strategy to the next level,
however, consider integrating out-of-the-box, configurable solutions.

As teams scale, so does the number of instruments and tools,
necessitating custom integration and ongoing data management.
With Benchling Connect, companies can achieve powerful instrument
connectivity and more accurate end-to-end data management, using
simple file-based or API-based integrations.

Today, Benchling Connect supports out-of-the-box integrations with 12
commonly used instruments. Connect allows teams to easily standardize
data and prevent vendor lock-in by mapping all instrument output to the
Allotrope Simple Model (ASM), and making the converter codes open
source and freely available on GitHub.

Solving the foundational problems of your data infrastructure early on

is also imperative for successful incorporation of Al and ML. When it
comes to large language models (LLMs), investing in a data strategy that
ensures consistency, structure, and scalability opens up a whole realm of
possibilities for LLMs across the R&D lifecycle.



https://www.benchling.com/connect
https://www.allotrope.org/asm
https://github.com/Benchling-Open-Source/allotropy
https://www.benchling.com/blog/biotech-intro-GenAI-LLMs
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Conclusion

Data connectivity is critical to the future success of R&D
organizations. Though life science and biopharma companies
are lagging behind when it comes to digital data maturity,
instrument connectivity offers an opportunity to realize the
value of your data. Modern R&D requires a strong digital

data foundation informed by standardization, consistency,
and scalability. By establishing a data strategy that supports
connectivity, teams are best positioned to embrace the future
of science.

Ready to take the next step to power biotech
innovation? Learn more about how your
company can improve instrument connectivity

in the lab with Benchling Connect.

Request a Demo



https://www.benchling.com/request-demo

