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BMS has invested 
$750 million in the 
construction of a 
Large-Scale Cell 
Culture (LSCC) 
manufacturing facility 
for the commercial 
production of 
biopharmaceuticals 
in Devens, MA.  

This facility has120,000 liters of bioreactor capacity. Designed for multi-
product campaigned manufacturing.   
 
 
 

Project Overview – Facility Scope 

Inoculum  
Prep 

Cell Culture 
Purification 

Separation 
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Project Overview – Site Layout 

Manufacturing 
Building 
 
 
Area (sf) 
Footprint: 81,400 
Total: 191,300 
 

Lab/Office Building 
 
 
Area (sf) 
Footprint: 37,600 
Total: 89,000 

Central Utilities 
Building 
 
 
Area (sf) 
Footprint: 30,200 
Total: 43,700 

Central Warehouse 
 
 
Area (sf) 
Footprint: 32,400 
Total: 36,400 

Chemical Storage 
Warehouse 
 

Waste Water Treatment 
Plant 
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 Reduce Deviations  
Recipe Driven Operations 
Automated Equipment 
Electronic Work Instructions 
Equipment Tracking 

 
 Expedite Batch Review & Release  

Recipe Driven Operations 
Electronic Data Capture 
Exception Reporting  
 

 Improve Data Analytics Capabilities 
Efficient Data Analysis 
Data Sharing Across Biologics 

Network 
 
 
 
 

 Improve Inventory Management  
Recipe Driven Operations 
Material Tracking 
Weigh and Dispense 

 
 
 

 Drive Standardization  
Recipe Driven Operations 
Utilize Industry and Corporate 

Standards  

Paperless Plant Business Requirements 
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Paperless Plant Components 

ERP 
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Plant Execution and  
Transactional 

Mfg Operations  
Analysis & Reporting 

Mfg Engine  
(W&D, Work 
Instructions)  

Batch Engine 
(S88 Recipe) 

Plant Floor 
(DCS/PLC, BAS, PAT 

System/Devices) 

Batch Query/ 
Reports 

eBatch Rcd 

 
 

Common  
Data 

Historian 
 

Training Records 

Supporting Business 
Systems 

QMS/CAPA 

Enterprise Data 
Historian 

Enterprise Reporting 

Advanced Analytics 

KPI Dashboards  

LIMS 

Maintenance & 
Calibration  

Doc. Mgmt 

Methods Execution 

eChange Control 
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Interface - MES/SAP 

Create Inventory
Send Confirmations

Close Order

Planning,
Purchasing,
Receiving

Raw Material Batch Scaling, 
Allocate 
Materials

Generate 
Process Order

QC Testing, 
Release 
Material

Query 
Status 

QC Testing, 
Release 
Material

Create Finished 
Goods

Charge 
Materials & 

ProcessDecrement
Inventory

Weigh & 
Dispense 
Materials

Move 
Materials 

Confirm 
Material Status

Prepare 
Equipment & 

Execute Recipe

Consume Raw 
Materials

Order

Dispense

Prepare

Process

Complete

ERP MES

Order 
Materials

Confirm
Status
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Interface – MES/LIMS/Lab Notebook 

Start Recipe 
Execution

Generate 
Sample ID’s

Conduct Assay 
& Approve 

Results

Collect Sample

Start Assay 
Preparation

Start 
Processing

Continue 
Processing

Initiate LIMS Job

Send Sample

Return Results 
if Required

Record LIMS 
Sample and 

Send ID

Request Sample ID

Return Sample ID

Update 
Genealogy

If Material 
Consumption 

Send 
Genealogy

Process Order

Send Test 
Results

Receive Test
Request

Test Request

Results

MES LIMS Lab Notebook 
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Interface –MES/Asset Management 

Start Recipe 
ExecutionDetermine 

Asset 
Expiration Date

Determine OK 
to Start 

Processing

Order

Prepare

Process

Complete

Asset Management MES

Request Asset 
Expiration Date

Return Expiration
Date

Asset expiry is earliest 
of 3 dates: 

Calibration due date 

PM due date 

Corrective 
Maintenance due date 
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What can we do with all of this data? 
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Data Analytics Vision 

KPI Dashboards 
– Facility and Process Overviews 
– Drill Down Capabilities 
– Transparent Data Access 

 
Enterprise Reporting 
– Standardized Process Trending Capabilities 
– Biologics Network Data Sharing 
– Efficient Tech Transfer of Future Processes 

 
Advanced Analytics 
– Implementation of Statistical Process Control Programs 
– Increased Understanding of Process 
– Predictive Multivariate Modeling 
– Support of Investigations, Optimization and Troubleshooting 
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Quality Control Systems 

Electronic Laboratory Notebook 
– All data used in the analysis of a sample is captured in the 

electronic laboratory notebook 
• Analyst 
• System Suitability 
• Raw Materials 
• Equipment 

– Final Result Forwarded to LIMS 
 
LIMS System 
– Sample ID linked to electronic laboratory notebook 

sessions 
– Only the final result is captured in LIMS 
– There is some supporting sample context data 
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Leveraging Data from Both Systems 

Discoverant allows data from the electronic 
systems to be pulled together under a specific 
context 
 
All of the supporting information contained in the 
electronic laboratory notebook system can be 
leveraged and used to understand the variability 
observed in laboratory analysis results 
 
Unique views of data can be constructed to answer 
questions on analytical method systems, results 
analysts, equipment and materials 
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First of Kind QC Data Hierarchies 

System Suitability - Allows the user to trend the 
controls and standards within a method to help 
determine how the QC system and method is 
performing.  
 
Sample Suitability – Allows the user to trend 
sample results to navigate through the Smartlab 
data and to help identify the sources of variability 
that can impact the sample result.  
 
Environmental Monitoring - allows the user to be 
able to trend environmental monitoring and water 
testing data by Area, by Room, by Site, by Test, by 
Date Range and by Person Tested 
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Overview of QC Data Hierarchies 
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Statistical Process Control of Methods 

Increase Understanding of QC Methods 
 
Reduce QC Method Variability 
 
Support Manufacturing Investigations 
 
Provide Early Warning of QC Method Issues 
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Statistical Process Control of Methods 

Procedures are being developed to standardize 
SPC strategy 
 
Procedures involve leveraging data compilation 
capabilities to analyze data and develop statistical 
control limits.  
 
Limits are then applied and used to identify special 
cause variability of method system suitability data. 
 
 Outliers are documented and investigated by SMEs 
 
Data hierarchies are used to support the 
investigation 
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Example Output from System 
Suitability Trending 
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Ability to Navigate through Data 
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Ability to Navigate through Data – 
EM Example 
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Automated Limits 
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Micro IDs 
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Configuration Challenges 

Prior to configuration develop a detailed 
understanding of the underlying data structure in 
each source system 
– Text vs. Numeric Fields 
– Approval of data within each data source 
– Organization of data 

 
Focus on Developing Analytical Goals 
 
Begin Developing Procedures to Assess Changes 
in Source System Data 
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Validation/Qualification  

Separate Discoverant System Validation from 
Hierarchy Qualification 
 
Leverage the Hierarchy Verification Utility (HVU) 
– HVU is a COTS tool that allows data to be input in the 

Discoverant system and compare the entered data to 
source system data using the system configuration 
 

Develop a Hierarchy Qualification Procedures that 
is flexible but still meets cGMP requirements 
– How will the current hierarchies be maintained? 
– How will additional hierarchies be added to the 

system? 
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Electronic Batch Record Design 

– Bill of Materials 
• Material ID’s 
• Material Quantities 

 
 

– Processing Requirements 
• Instructions 
• Parameters 
• Order of Execution 

– Analytical Requirements  
• Samples 
• Link to Lab Execution 

System for Assays 
 

– Exception Definition & 
Recognition  
• Control 
• Limits 
• Notification 
• Documentation 
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Electronic Batch Record Design – S88 

Unit  
Procedure 

Operation 

Phase 

Procedure 

Master 
Recipe 

Process 
Segment All recipes have been configured 

using S88 structure 
 
 
Recipes interface with LIMS, ERP, 
MAXIMO, Data Historian and DCS 
 
 

Work 
Instruction Parameter 
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Complete PFD for Process Unit 



28 
Identifying Unit Procedures 
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Maint 
Check 

Process 
Maint Check Maint 

Check 
Maint 
Check 

Hygienic 
Preparation 

 Hygienic 
Preparation 

 Hygienic 
Preparation 

 Hygienic 
Preparation 

Process 

Process 

Process 

Room 
Check 

Condition 
Checks Material Checks 

 Hygienic 
Post 

Process 

Process 

Process 

 Hygienic 
Post 

Process 

 Hygienic 
Post 

 Hygienic 
Post 

 Hygienic 
Post 

 Hygienic 
Post 

Identifying Resuable ‘Patterns’ 
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An enormous amount of data is now available for 
data analytics.  
 
The challenge is to create context around the 
data and organize the data from each source 
system. 
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Process Hierarchy Configuration 

The hierarchy is configured to the MES system to 
pull all discrete batch data (except LIMS data) 
– Universes within the hierarchies have been designed to be 

generic i.e bioreactor, chromatogrpahy 
 

Contextual information from the MES system is 
used to pull data from other systems 
– MES data is used to pull data historian data and LIMS data 

 
Genealogy is tracked in the MES system. Database 
views have been created so that the hierarchy 
configuration can derive the genealogy from the 
MES data 
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Challenges Encountered during 
Process Hierarchy Configuration 

The electronic batch record recipes are dynamic. 
Context needs to be created leveraging objects 
within the recipe structure. 
– Chromatography Cycles 
– Reprocessing 
– Cell Culture Growth Data 
– Equipment Status 

 
Data must be structured to meet analytical goals 

 
Data Overload 
– So much data is available it has been a challenge to stay within 

scope. 
– Analytical goals must be established and adhered to.  

 
Changes in MES recipe structure can break 
hierarchy configuration 
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Benefits of Hierarchy Configuration 
to Electronic Systems 

The hierarchies are being configured based on S88 
structure of the recipes. This allows for efficient 
changeover to a new process 
 
All batch data is available for configuration 
 
The hierarchies can take advantage of any data 
available from the MES, LIMS or Data Historian 
systems 
 
Data is available near real time 
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Process Hierarchy to Support 
Business Processes 

Annual Product Review (APR) 
– Data analysis can be automated reducing the time required for 

the APR 
 

Quality Investigations 
– Provides a validated source of data to utilize in manufacturing 

investigations 
 

Process Improvements 
– Improvements to process robustness and productivity through 

trending and multivariate analysis will be straightforward and 
done with validated data 
 

Statistical Process Monitoring  
– Allows for the implementation of statistical rules to be 

automated  
– Real-time alerts of trends and limit violations 
– Ad-hoc and standardized reports and graphs can be generated 

 
Technology Transfer 
– Standardize the platform to view and perform statistical 

analysis on data from biologics network 
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Current Status of Process Hierarchy 
Configuration 
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Example of Cell Culture Growth Data 
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Example of Chromatography Yield Data 
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Future Hierarchies 

Buffer Prep Centric Hierarchies 
 
SIP Centric Hierarchies 
 
CIP Centric Hierarchies 
 
Cross Facility Product Specific Hierarchies 
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Data Analytics Vision 
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Enterprise Data 
Historian 

Enterprise Reporting 

Advanced Analytics 

KPI Dashboards  

Complete First of Kind Hierarchies 
 
Develop Standardized Reports 
 
Design KPI Dashboards 
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Questions? 
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