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Digital Transformation Defined

“Digitalization” is about changing practices to data-first methods

Changing practices = transforming how work is done
• It’s a people thing!
• Technology is only a tool.

Scientific 
Architecture

Data 
Architecture

Systems 
Architecture

Three Gears Approach:
1. A deep understanding of the current state of a 

specific challenge or Use Case

2. An assessment of the data requirements and a 
future state combining updates to data & 
business process

3. Evaluation of multiple systems, each used for 
their intended purpose, to create a 
comprehensive solution
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Data Architecture Defined

Data Architecture defines the design and structure of data
• Should be simple, transparent, and obvious
• Must be easily extensible 
• Architecture is not about an implementation of any system

Because of this, it’s one of the first structures needed in a 
program
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High-Level Structure: Entities

P

What we make ?

Study
P

Process-Step
P

Sample-Plan
P

P = Uses Parameters for dynamic data 
extension

Container

Material
P

Batch
P

Request
P

Component
P

Result
P

Test P

Sample or
Sample-Group

P

Entities are expressed as Contracts with required 
and optional attributes

How do we characterize it ?
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Harmonizing With Minimal Pain: Parameterization
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Controlled terminology needs to be organized in a hierarchy (e.g. test => parameter) = Taxonomy

“scientific question”

“test” (not “technique” or “method”) = experiment to approach scientific question

“parameter” = answer to scientific question

color

Color By Visual Inspection

color

Color By Measurement

colorValue

color

Results Taxonomy

clarity

clarity By Visual Inspection

color

clarity by visual inspection

clarityValue

clarity

clarityReference

has unit

nephelometry

NTU

…

Unit Taxonomy

• Controlled terminology for scientific question, test, 

parameter

• Everything has a standard display name

• However, different business units may use their 

own display names (business control)



Example: Sub-Visible Particle Size Distribution Data

particle size distribution by micro flow imaging

particle size distribution by light obscuration

sub-visible particle analysis

equivalentCircularDiameter

equivalentCircularDiameter

concentration

concentration
parameterGroup

parameterGroup

particle size distribution by Horiba

equivalentCircularDiameter

equivalentCircularDiameter

D10

D50

equivalentCircularDiameter D90

context

D10 D50 D90

Macroscopic analogy:
cascade of sieves

decreasing pore size

@ Astrix   |   Proprietary and Confidential   |   Page 6  



Data Architecture As Applied to an Integrated CMC 
Data Warehouse

Report Automation

Integrated data visualizations

Predictive Models

CMC Data Warehouse

• Materials
• Samples
• Containers
• Batches

• Formulations
• Results
• Requests

Validated ELN, 
Analytical

Non-Validated ELN, 
Drug Product

Sample Analysis 
Request Platform

SAP Data Link – 
Plant materials

GxP LIMS

Non-Validated 
Chemistry ELN

Data packages into 
expressed with 
‘Data Contracts’ 

Internal apps and 
reference tools
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Overall Results (To Date)

Advantages
• Simple, transparent, obvious shared 

model
• Easily extensible across multiple 

systems
• Architecture is not about an 

implementation of any system

@ Astrix   |   Proprietary and Confidential   |   Page 8  

Challenges
• Entities (contracts and parameters) taken 

too literally at times
• Governance of parameters in a rapidly 

moving deployment, creating redundancy
• Connection of additional source systems 

(e.g. SAP) requires data model 
compatibility compromises 
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