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Introduction

Electronic laboratory notebooks, or ELNs, help 
R&D teams document experiment data. But after 
decades of existence, ELN solutions vary wildly in 
their ability to meet the demands of the modern 
laboratory. Use this guide to evaluate your 
options to replace outdated spreadsheets and 
invest in new, digital workflows.

If you’re ready to move away from relying on spreadsheets and paper 

notebooks in your R&D labs, there are plenty of options that call 

themselves electronic lab notebooks. It is important to choose an ELN 

that supports current needs and positions your company for future 

growth. There’s a big difference between yesterday’s ELNs and newer, 

cloud-based solutions that enable companies to move quickly and 

confidently through the stages of material and chemical development.

Many R&D teams have yet to adopt an ELN despite knowing their 

current workflows aren’t efficient. We wrote this guide to make the 

decision and selection process easier, providing a set of evaluation 

criteria and discussing some common objectives to investing in 

new data solutions. Learn what to expect from a modern ELN, then 

download our evaluation rubric  for a feature-by-feature punch list. 

ELN Scope and Functionality

Data & Information 
Capture

Flexible & Adaptive 
Design

Exportability & 
Compatibility 

IP Capture & 
Protection

Search & Traceability Diverse File Type 
Storage

Data Protection Visualization Tools AI Ready System
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Electronic lab notebooks typically act as replacements for paper 

lab notebooks and spreadsheets. They provide a place to capture 

experiment information in every form, from details on raw materials 

to contextual drawings and create records for intellectual property.

 

 • Experiment goals

 • Safety considerations

 • Raw materials data

 • Chemical structures being used or synthesised

 • Procedures and processes to create a material or formulation 

 • Drawings, sketches, specta, images and tables for context

There are many variations of ELNs. While they all help R&D teams 

digitize lab data, some fall short of meeting the requirements of 

fast-moving, competitive companies today. As you search for the 

right solution, keep in mind that a modern ELN will include several 

key features. It will help you store standardized research data in the 

cloud, quickly access the information you need to reduce wasted 

effort, and keep pace with the demands of your customers.

What is an 
Electronic Laboratory 
Notebook (ELN)?
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As R&D teams grow they become less centralized, running 

experiments across time zones, languages, and lines of business. A 

modern ELN can support their efforts in a standardized way and still 

provide the flexibility to tailor workflows to their particular business. 

As you evaluate solutions, make sure they have the ten important 

capabilities listed below.

1. Storage of Structured and Unstructured Data

2. Easily Searchable and Shareable Data

3. Responsive Design

4. Chemistry, Image, and Curve Support

5. Exportability and Reporting

6. Compatibility with LIMS Systems

7. Data Security

8. Compliance

9. Visualizations and Statistical Analysis

10. Artificial Intelligence Capabilities

The Features and 
Functions of a 
Modern ELN

In traditional lab notebooks, data entry is done via free-form writing, 

with each scientist recording different information in different ways. 

But non-uniform lab entries make it hard for an organization to share 

accurate, complete knowledge across teams. To stay competitive, it’s 

more important than ever to have access to clean, standardized data.

Modern ELNs create this consistency while still allowing for 

unstructured notes to be taken. They provide structure for experiment 

data based on the organization’s workflows, which should be 

discussed in depth during the onboarding phase. The best solutions 

let scientists add notes, images, and other visuals while still enforcing 

company-wide standards for entering specific ingredients, 

measurements and raw materials. 

1 Storage of Structured and Unstructured Data 
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Questions to consider:
 • Does the system prevent accidental duplication of  

 ingredients or property names?
 • Can multiple people from my team edit a data set at  

 the same time?

Uniformity in recording measurements and ingredient data is crucial 

for teams that need to move fast. Even the smallest change in testing 

conditions can lead to large deviations in results, forcing scientists 

to re-run experiments before moving forward. However, ELNs do not 

all make the same guarantees around ensuring consistency in your 

data, materials identification, or test method consistency. The ELN you 

choose should enforce the structure that is relevant to your industry, 

while still allowing easy data entry. 

Modern ELNs should enable real-time sharing of information between 

colleagues, whether they are next door or in a lab across the globe. 

Features that support sharing and seamless communication around 

all phases of work, from ideas to execution, will become critical as 

teams become more decentralized. 

Questions to consider:
 • Can I search by parameters beyond simple keywords?

 • Will I be able to search across multiple projects or sets  
 of data?

Data within an ELN should be easily searchable by everyone with 

permission. One of the main goals of any ELN is to allow scientists 

within an organization to collaborate, and a necessary part of that is 

the ability for scientists to search and filter through experiments that 

have been run in the past. 

Searches should include advanced filtering and subselection of 

data that will take advantage of structure in the data to enable 

sophisticated queries. When considering a solution, evaluate if it can 

support search queries like “Show me all times I use additive X with 

a quantity > 30%”. Even better, ask if they can combine that with a 

query on the output of the experiment: “Find me cases where I used 

ingredient Y, and the Tensile Strength was greater than 5 MPa”.

2 Easily Searchable and Shareable Data 
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learn from the full range of information about your materials and 

experiments, you’ll need an ELN that overcomes any limitations on 

data format and allow integration with lab equipment to read data 

directly from the instruments.

Questions to consider:
 • Can I search for specific pictures from specific tests?

 • Can I compare images or curves from across   
 experiments easily?

 • Is there any limit to how many pictures I can store in the  
 system? Will it slow down if I add thousands of images? 

 • Is there any possibility for automated image analysis? 

Some ELNs have been around since the 90s, when support for multiple 

devices wasn’t a concern. The vendors of these solutions may present 

an updated UI, but they often fail to deliver on anything other than a 

Windows PC. Newer solutions are built for a modern lab environment 

and work just as well on mobile devices as they do on a desktop. Even 

if your lab is not using iPads or Android tablets today, you may want 

an ELN that is future proof in case you switch in the future.

3 Responsive Design

Questions to consider:
 • Will this work on a tablet?

 • Do I need to download anything on my computer to  
 make sure it runs on my system?

Chemists benefit the most from ELNs that support a broader set of 

inputs and search parameters, including chemical structures, images, 

and curves. Your R&D team should be able to capture images in 

the lab to describe the appearance of a sample to another team 

member. Additionally, the ELN should support chemistry-specific 

functions like the ability to look up chemicals by CAS numbers. 

In some cases, scientists will need to collect data from rheology, 

tensile, or other testing equipment. While these machines can 

produce curves that fully describe a particular measurement, some 

ELNs only allow entry of summary statistics (like the peak or average 

of a curve) due to difficulty in extracting the raw data. To gather and

4 Chemistry, Image, and Curve Support
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Lab Information Management Systems (LIMS  ) have traditionally been 

a different piece of software from ELNs, with related but disconnected 

information. The main purpose of an effective LIMS is to manage the 

daily operations of a lab—ideally, this would be connected with the 

original experiment plans often stored in ELNs.

In nearly all companies with separate ELN and LIMS software, 

formulation and processing information is stored in the ELN while 

measurement data is stored in the LIMS system. If a scientist wants to 

review the result of an experiment in the ELN, they will have to move over 

to the LIMS system, manually dig for the matching experiment records 

they ran that day, and look for an identifier that links the two. Often, 

there will be no unique identifier, so scientists will join data together in an 

ad hoc manner, using an unrepeatable process that creates mistakes.

A modern ELN solution should either include LIMS functionality or easily 

link to a LIMS. If there is an integration between the two, the scientist 

should be able to move in one click from an ELN formulation to the 

relevant results in the LIMS. Some solutions offer the capabilities of both 

an ELN and a LIMS—in this case it should be easy to view and search all 

relevant data from a single source. 

6 Compatibility with LIMS Systems

Questions to consider:
 • How can structured measurements from my LIMS be   

 stored within my ELN?

 • If I want to connect measurements from a machine,  ask   
 how these would be integrated without a manual    
 manipulation? A LIMS will parse these machine files,   
 allowing for easy access, and any ELN solution should   
 allow you to go in one click from a formulation to its   
 measurements.

Another feature you should require from any ELN vendor is the ability 

to export your data, in a convenient format, at any time. Some ELN 

vendors may be reluctant to provide this capability, as it makes it 

easier to stop using their system. A good ELN provider will know they 

have to win your business every day and will rely on the quality of 

their product to do so.

ELNs should also make it easy for scientists to create reports about 

experiments being run, including standard items such as the purpose, 

hypothesis, results, observations, and conclusions for a project. Not 

only will this context be helpful for others in the organization as they 

learn from previous experiments, it may be crucial down the line 

should the record be needed for any intellectual property claims.

If you have picked a vendor with exportability built into their system, 

data can be shipped to another vendor when the provider no longer 

meets your needs.

5 Exportability and Reporting

Questions to consider:
 • Can I get my data out easily? 

 • What happens if I want to switch to another vendor? 

 • Will I be starting over if I switch to a new product? 

 • What kind of reports do they offer out of the box, and  
 what can I customize?
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A key feature of any ELN is assisting with intellectual property 

protection and industry-specific regulatory compliance. Your ELN 

solution should have an audit trail available, allowing users to view 

who has made changes to formulations, measurements, and reports.

The ELN should also provide electronic signature capabilities, 

preferably with FDA 21 CFR Part 11 compliance. FDA 21 CFR Part 11 

includes guidelines to ensure that the person who has made the 

electronic signature is the actual signatory of the document and may 

be necessary to demonstrate the date a discovery was made for 

patent or other fillings.

8 Compliance

The data captured within a lab notebook is often some of the most 

important intellectual property within a company. A good ELN will 

provide Role-based Access Control (RBAC)—the software standard 

for segmenting team members according to their appropriate 

permission levels. A great ELN will go one step further and alert 

administrators when suspicious activity is being performed. For 

example, if a user is exporting thousands of pieces of data from the 

system, their manager should be notified, and the export should be 

blocked without the manager’s approval. The user may be collecting 

the data for an internal project, or they may be about to leave for 

your biggest competitor.

Security details like encryption of data in transit and at rest, multi-

factor authentication, and IP whitelisting are the bare minimum 

for modern enterprise software. Any cloud-based ELN provider 

should have gone through a third party SOC 2 Type II or ISO 27001 

certification. These certifications verify that the provider is using 

industry best practices. 

7 Data Security

Questions to consider:
 • What safety security precautions do you take to   

 protect my data from external threats?

 • What safeguards are in place to keep my data safe  
 from bad actors within my company? 

 • Are you verified by a third-party security auditor?

Questions to consider:
 • Can users sign and lock experiments for filing patents?

 • Is it easy to share an audit trail with a third party?
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Traditionally, scientists have had to turn to software outside of 

ELNs to visualize data, such as JMP, Minitab, or Tableau. This has 

been changing in recent years as ELNs incorporate visualization 

capabilities that are especially tailored to the needs of R&D scientists. 

Before the modern ELN arrived, the process of creating visualizations 

was arduous. Users would have to manually export, clean, and 

combine data from their ELN and LIMS. They would then need to 

put that data in a format specific to their visualization software 

and choose the correct visualization. If they realized a key piece of 

data was missing, the process would have to be repeated from the 

beginning.

The ELN you choose should have visualizations available in a single 

click. These views should adapt to the data you have available, 

graphing curve data and identifying patterns quickly.  As scientists 

visualize and analyze data, appropriate descriptive statistics 

corresponding to the analysis (like ANOVA or multivariable fit 

parameters should be captured and recorded in the ELN together 

with corresponding lines and curves.

9 Visualizations and Statistical Analysis 

Questions to consider:
 • How long will it take a user to create a bar chart or box  

 plot from a specific set of data in the system?

 • Can the user save plots for future templating or reference? 

 • Can graphs be shared with other users?
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Artificial intelligence (AI) or machine learning capabilities have been 

incorporated into ELNs in recent years. While the implications of AI 

can be exciting, it’s important to ask potential vendors exactly how 

these capabilities function in the product. A platform that successfully 

uses machine learning allows scientists to reach novel insights and 

create better materials with fewer experiments.

A modern ELN uses advanced modeling techniques driven by reliable 

structured data. The vendor you choose should be able to walk you 

through their process of setting up your schema and workflows in 

a way that supports this technology—with  this crucial onboarding 

step, an ELN can help tell you which new experiments to run based on 

historical data from every user on the platform.

Unfortunately, because artificial intelligence is such an in-demand 

area, many entrants in the field are overpromising and under-

delivering. Your vendor should help you discern hype from reality with 

a clear demonstration of the models used in their ELN. 

10 Artificial Intelligence Capabilities

Questions to consider:
 • Does the vendor’s team have machine learning   

 expertise? Oftentimes methods thought of as brand  
 new in materials informatics are ten years out of date in  
 the machine learning world.

 • Does the vendor have named references willing to  
 attest to their work together with AI over a sustained  
 period of time?

 • Do the claims made by the vendor seem reasonable?  
 Are they promising a “magic algorithm” or other “too  
 good to be true” stories?

Need to make a decision soon? 
Download our complete 
ELN evaluation rubric.

GET THE RUBRIC
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R&D teams are often drawn to open source ELN solutions because 

of their low cost (often free) and high extensibility. These can be 

useful for academic labs on a shoestring budget, or individual 

researchers at small labs that don’t need much in the way of support 

or customization.

However, once the lab wants to have researchers collaborate and 

share knowledge over longer periods of time, it makes more sense to 

switch to a paid solution that can offer hands-on customer support, 

enterprise-grade security features, and customizations that make 

sense for the company’s unique workflows.

When considering a free or open source option, ask yourself if 

the money saved is worth the risk of losing your data in a security 

breach or missing out on features that could help your team be more 

productive. You may want to consider asking a vendor for delivery 

of new features as part of a services contract and invest in a paid 

product instead.

Open Source ELNs: 
Are They Right for 
Your Team? 

Open Source ELN

Free or highly 
affordable pricing

Can install                     
on-premise

Your software 
engineering team 
can add features 
and build APIs to the 
existing code base. 

No support or 
onboarding

No SLA on response 
time or uptime

No security 
certifications 

Paid ELN

Tailored onboarding 
and ongoing support

Flexibility and 
customization to your 
workflows

More likely to have 
security certifications 
like ISO 270001 and 
SOC2

 

Possibly too pricey 
for small or academic 
teams
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ELNs were traditionally sold as on-premise solutions with expensive 

upfront licensing and months-long implementation processes. Once 

installed, these solutions would offer little more than bug fixes—

adding significant features typically meant finding a new vendor 

and starting over. 

Because these outdated solutions lack the agility to keep up with 

the latest advances in technology, they can’t incorporate some of 

the most exciting machine learning-enabled features that help R&D 

teams move faster. What buyers are left with, then, are slow and rigid 

implementations that look more like the ELNs from decades ago. 

Today most industries have seen a shift to the software-as-a-service 

(SaaS) model, where services are hosted in the cloud and billed on 

a recurring basis. For R&D teams this means the cost of switching 

to a new vendor is far less, while the benefits are seen almost 

immediately.

The Benefits of 
Cloud-Based, 
AI-Enabled ELNs

There may be some hesitancy among internal stakeholders around 

switching to a modern ELN. However, you can counter those doubts 

by pointing out the benefits of a more affordable, flexible solution:

 • Upfront costs are minimal.  You know exactly what you’ll be  

 paying each month, and any onboarding and implementation  

 services will be transparent line items, or delivered at no extra fee.

 • Recurring subscription pricing means better service. With on- 

 prem, customers often get subpar service after the initial fees are  

 paid. SaaS models incentivize vendors to give premium service  

 month after month to retain customers throughout their lifecycle.

 • Data is redundant and backed up in the cloud. On-prem   

 implementations often feel more secure than they are. With  

 a cloud-based ELN you can choose a vendor that uses the best  

 infrastructure and security measures so you never have to worry  

 about losing your data.

 • Deployment doesn’t fall on the customer. No engineering or  

 sysadmin teams are needed to ensure proper implementation  

 and maintenance of your ELN. 

 • Switching costs are low. Because you don’t pay licensing fees  

 up front, you can afford to choose another vendor if your current  

 one doesn’t meet your needs. Cloud-based services are also  

 faster to deploy, so you won’t have much downtime if you choose  

 a new solution. 

The SaaS model allows the best ELN vendors to constantly add new 

features and improve their customer experience. As you evaluate 

solutions, ask the sales team to talk you through their product 

roadmap and explain how they develop new features per specific 

customer requests.
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We built Uncountable to meet the needs of today’s R&D labs. The 

platform has all the capabilities of an ELN, plus additional tools 

that help scientists plan, test, and develop innovative products at 

competitive speeds. 

The Uncountable platform was designed with two primary goals in mind:

1. Provide a software tool that scientists actually like to use - that 

doesn’t feel like a burden to use and saves time. 

2. Maximize the value returned to the organization by creating a 

data set that is usable many years in the future and integrating 

AI tools to shorten current development timelines. 

Why Is Uncountable 
the Leading ELN for 
R&D Teams?

Uncountable customers see up to 25% time savings from using a modern 

ELN to efficiently organize and search lab data. Here’s how it works:

Empower scientists across your company 

to record lab data using standard formats 

and nomenclature, making it easy to 

search and share information without 

wasting time on repetitive, manual tasks.

Put hyper-efficient data workflows in place

See visualizations based on your lab data 

with just one click, then use them to do 

advanced exploration and analysis that 

leads to faster innovation.

Use powerful visualizations to move faster

Leverage predictions tailored to your 

experimental goals to get products to 

market more quickly.

Save time with custom predictive models
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Uncountable helps companies like Carbon, 

Cooper Standard, and X abandon 

spreadsheets and traditional lab notebooks 

in favor of a flexible, AI-enabled ELN. Our 

customers span a wide variety of industries, 

including personal care, cosmetics, rubber, 

foam, inks, coatings, paints, batteries, 3D 

printing and ceramics—particularly in those 

where development of formulated systems 

create a broad range of valuable products. 

Secure Data
Independently-verified best practices for 
storing and securing data

Uncountable adds enterprise-grade security 
to the modern ELN: 

Take your lab data to a modern 
platform. Request a personal 
demo of Uncountable today.

REQUEST DEMO

Cloud
Built with secure cloud infrastructure         

on AWS

Access Config
Permissions-based access means team 
members only see what they need to

Certified
SOC 2 certified 

EU-U.S. Privacy Shield certified
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