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Current Reality in the Labs: The Human Middleware Paradox

Scientists aren’t just doing science – they have become the integration layer between broken systems.

Fragmented Reality

• Multiple siloed systems: Data 
trapped in ELNs, LIMS, analytical 
platforms,… 

• Lack of single source of truth 
creates redundant copies.

Manual Integration

• Scientists become the manual 
link. 

• 40% of time spent on data 
plumbing rather than discovery 
and innovation.

Context Loss

• Data moves between systems, 
but scientific intent, metadata 
and reasoning stay behind
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Good Systems, Broken Workflows

System centric UX start with the question: “How should this ELN work?” or “How should this LIMS work?” 
But science doesn’t respect system boundaries, 

we end up with good systems and broken workflows

Optimised in Isolation

Each system is built to be the best version of itself. The perfect ELN or the perfect LIMS with no consideration for 
what comes before and after it.
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Forced Uniformity

One UX is imposed across multiple roles. For example: formulators, analytical scientists, data scientists have 
fundamentally different needs but get the same interface.

02

Compliance Over Value

Adoption is driven by mandate and audit requirements, not because the tool genuinely helps. Scientists comply 
but they don’t engage and shadow spreadsheets return.
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Scientific Usability: A Different Dimension

Scientists aren’t general users, what usable means fundamentally different in the labs.

Results Oriented

Success is measured by moving the experiment 
forward not by software interactions. Scientists judge 
a tool by whether it helps them get to the answer. The 
UI must dissolve in the background. 

Focused Scientific Thinking

Juggling multiple applications simultaneously creates 
extreme switching cost. Even unnecessary interaction 
is a friction point that pull the scientist out of 
scientific thinking.

High Data Density

Heterogenous data volumes like spectra, images, 
numerical arrays, metadata,.. must coexist without 
losing technical context. Data richness is a feature, 
not a problem to simplify away.

Non-Linear

Science is iterative, hypothesis driven, and full of 
loops. Standard enterprise UX assume linear, 
predictable steps. Tools that force linearity become 
obstacles, not aids.
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Scientific Workflows: Beyond the Happy Path

Every successful transformation starts with understanding the real workflows
decisions, handoffs, delays, and rework not just steps. 

Generate Reports

Record Results

Run Assay

Prepare Sample

Traditional Happy Path Scientific Workflow Reality

Critical Handoffs
Where data loss and context actually occur

Rework & Uncertainty
Loops of verification, failed assays, re-runs.

Strategic Delays
Waiting for incubation, approvals, external feedback.

Decision Under Ambiguity
Go/no-go calls with incomplete or contested data

@ Astrix   |   Proprietary and Confidential   |   Page 5  



From Systems to Scientific Flow

Workflow centric design flips the question 
instead of asking “how should the system works?” we ask, “how does the science flow?”

❑ Design around the Journey: Focus on the 
researcher's path across systems, roles and time. 
The workflow is the unit of design not the screen, 
not the forms, not any modules.

❑ Shared Context, Not Shared System: 
Different roles can and should stay in their primary 
systems. The goal is shared scientific context, a 
single source of truth, not forcing everyone onto 
one platform.

❑ Systems Support, Don’t Define: The ELN and 
LIMS support the workflow, they don’t define it. 
When systems start dictating how scientist think, 
the tool has become the problem.
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Interoperability Beats Uniformity

Different roles have different primary homes. 
Forcing everyone into one platform breaks the specialised UX needed for discovery.

Interoperability over uniformity: this is how collaboration improves without forcing everyone to one platform.

Formulation Scientist (Primary: ELN)

Lives in the ELN. Experiment design, formula 
records, observation, and synthesis notes are 
their daily work. The ELN is their lab diary.

Bridges to: LIMS (Sample IDs), Data repositories

Lab Manager / QA (Primary: LIMS + Docs)

Spans LIMS and document management. 
Inventory control, compliance, SOP 
management, and audit trials. The connective 
tissue of lab operations. 

Bridges to: ELN (review access), scheduling tools

Data Scientist (Primary: Analytics Platform)

Works on analytics and data pipelines. 
Statistical model, cross study visualisations, 
predictive AI. Needs semantic data links from 
LIMS and ELN.

Bridges to: LIMS (raw data), ELN (context), data lake/warehouse

Analytical Scientist (Primary: LIMS)

Anchored in the LIMS. Sample management, 
test requests, analytical results, COAs, and 
instrument scheduling define the daily workflow.

Bridges to: ELN (linked experiments), Analytical tools
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Where Collaboration Breaks
Collaboration silently breaks at the handoff. 

A unified workflow must span multiple systems without losing the scientific narrative

ELN

Idea & 
Hypothesis

ELN

Experiment 
Design

LIMS

Sample 
Management

LIMS

Analysis & 
Testing

Analytics

Data 
Processing

Docs/BI

Report & 
Decision

High risk hand off zones → where context is most commonly lost.

Metadata and scientific intent must 
travel with every data point across 

system boundaries.

Preserve Context

Shared ontology across ELN, LIMS, 
and analytical platforms so all 

systems speak the same scientific 
language

Unified Language

Scientists stay in their primary tools. 
Transitions should feel seamless, not 

like a context break

No Forced Detours
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Designing from the Scientific Experience

Most Organisation build from layer 1 up, we need to design from layer 3 down
starting from the scientific experience

Scientific Experience Layer

Workflow centric UX that mirrors the scientific journey, context aware interfaces, results first design and minimal 
friction
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Data Integration Layer

Sematic linking and data models that preserve scientific context across systems, shared ontology, cross platform 
data flows 

02

System & Instrument Layer

ELN, LIMS, Instruments, Raw Data Repositories, Analysis Platforms, Document Management01

Architecture must reflect how scientists think: Hypothesis→ Experiment→ Data→ Insight
Not by organisation structure, system ownership, procurement history 

@ Astrix   |   Proprietary and Confidential   |   Page 9  



Data MVP: Decision Focused Data

The Data MVP is not “smaller data”, it’s the “decision intelligence”.

The One Critical Question

What is the minimum data required to make a confident scientific decision at this specific step of the workflow?

Align to Workflow Steps

The data model follows the workflow, not the 
system schema. What's needed to synthesis 
differs from what's needed to release.

Context > Completeness

Why does this data point matter now? Context 
that connects data to the decision is more 
valuable than volume.

Minimum Required Data

Define the fewest data points needed to make 
that decision confidently. Everything else is 
secondary.

Identify Key Decisions

Map each workflow step to the scientific 
decision it enables. Design data models 
backwards from the decision.
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Data Models as Decision Tools

Scientists often ask for all the parameters, in practice, showing everything makes it harder to see the very 
insights they are looking for.

Tier 1

Daily Workflow View

3-5 key contextual fields

What's needed for 80% decisions. Results first 
layout. Smart defaults, immediate orientation to 
the current step

❑ Sample ID + Status

❑ Key result, pass/fail

❑ Next required action

❑ Flagged anomalies only

Tier 2

Expanded Detail

Drill down for validation

Full analytical parameters, linked experiments, 
related batches. Accessible in one click, not in 
the way

❑ Full analytical results

❑ Linked ELN experiment

❑ Instrument Metadata

❑ Previous Batch Comparison

Tier 3

Full Audit Record

Complete raw data and history

Full audit trail, raw instrument data, complete 
parameter history. For secondary analysis and 
regulatory review

❑ Raw instrument output

❑ Complete audit trail

❑ All parameters, all time

❑ Regulatory package data
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HOW TO IMPROVE?

Adoption Fails When Design Fails

Usage Histograms
Which features are used daily? Which are never 
touched? Real behaviour, not reported behaviour.

Lab Shadowing
Go to the lab, watch the workarounds. Copy pastes 
and sticky notes are design failure made visible.

Informal Conversations
Hallway chats and chat messages surface what 
formal feedback sessions miss. Both matters

Template Adoption
If a template isn’t used, it's not a training issue – it’s a 
design failure. Usage data tells the honest story.

❑ Designed for the happy path, not the real lab work

❑ No real co-design in the lab

❑ The real problems in the lab were never fully 

understood

❑ Critical steps happen outside the system

❑ Critical voices are excluded from the process

❑ Training is used as a band-aid for bad design

❑ Change management starts too late

WHY ADOPTION FAILS?
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THE ASK IS SIMPLE

Stop designing for systems, 

Start designing for scientists!

KEY PRINCIPLES

Map the end-to-end workflow before designing the 
solution

Co-design in the lab: ground designs in real 
workflows, iterate in practice, and actively include 
those who challenge the change

Build a Data MVP: minimum data for confident 
decisions

Instrument everything: usage data is your most 
honest signal

Map actors to their primary systems – design 
connection, not consolidation
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