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Bristol-Myers Squibb is a global biopharmaceutical 

company whose mission is to discover, develop 

and deliver innovative medicines that help 

patients prevail over serious diseases.
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Bristol-Myers Squibb at a Glance

Employees
25,000

BILLION

*This non-GAAP amount excludes significant upfront and milestone payments for business development transactions and other 
specified R&D items. A reconciliation of GAAP to non-GAAP measures can be found on our website at www.bms.com.

$5.92

BMY

R&D Investment

Headquarters

New York City

CEO Business

BiopharmaceuticalsGiovanni
Caforio, M.D.

$16.6
IN REVENUE

BILLION

Net Sales

2015

www.bms.com

Largest –Selling Products

2015

Orencia

Eliquis

Sprycel

Hepatitis C
franchise

Yervoy

Opdivo

$1.9 BILLION

$1.9 BILLION

$1.6 BILLION

$1.6 BILLION

$1.1 BILLION

$942 MILLION

$4.04
on a

non-GAAP basis* 

BILLION

IN 2015

http://www.bms.com/
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Business Challenge for Upstream Biologics Groups

• Inefficient process for managing, analyzing, and reviewing 
laboratory-scale bioreactor data

• Inconsistent workflow across sites and within groups

– 100+ upstream scientists in BD and BMS&T departments

– 6 groups in 5 locations: 

• Devens, MA

• Bloomsbury/Hopewell, NJ

• Syracuse, NY

• Seattle, WA

• Cruiserath, Ireland

BD = Biologics Development, BMS&T = Biologics Manufacturing Sciences & Technology
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• Goal: Standardize cell culture data management & analysis

• Benefits:

– Reduce time to gather data for analysis and reporting

– Enable more in depth analysis by harmonizing data storage

– Foster faster decision making by management and project leads

– Facilitate cross-departmental collaboration

• Approach:

– Utilize enterprise infrastructure to structure data

– Leverage structured data to build an analytics tool

We Need a Strategy for Our Cell Culture Data

Group A

Group B

Group C



7Copyright © 2017 Bristol-Myers Squibb Company

STEP 1:

Setting the Foundation



8Copyright © 2017 Bristol-Myers Squibb Company

• Historized data from bioreactor-related assets in PI Data Archive

• Structured data using PI Asset Framework (PI AF)

– Element hierarchy: department » site » lab number » equipment type

Structure Equipment Data and Automate Its Collection

200+ Bioreactors

– Finesse

– Sartorius

– Xcellerex

– Applikon

50+ Instruments

– Vi-CELL XR

– BioProfile pHOx

– BioProfile FLEX

– Cedex Bio HT

Interfaces

– PI Interface for OPC DA

– PI to PI Interface™

– PI Interface for Relational Database (RDBMS via ODBC)

– PI Interface for Universal File and Stream Loading (UFL)

1 
element template

1 element template 
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• Created one experiment template per unit operation to 
structure raw and contextual data, such as experimental design

– Bioreactor, Seed Train, Media Preparation

• Streamlined bioreactor sampling workflow through integration 
with PI System®

– Eliminates manual transcription to save time and eliminate errors

Structure Experiment Data in Electronic Lab Notebook

Record 
sampling 

time

Sample 
bioreactor

Run samples 
on instruments

Transcribe 
offline 
data

Transcribe 
online data
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• Constraint: Our enterprise ELN environment is a validated
repository for both GxP and non-GxP data

• Solution: We programmed data retrieval functionality in the  
ELN bioreactor template leveraging PI Web API 2016 SP1

Retrieve Our Data Directly into ELN Using PI Web API

"Developing with PI Web API – PI Developers Club White Paper"
https://pisquare.osisoft.com/docs/DOC-1940

https://pisquare.osisoft.com/docs/DOC-1940
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Map Bioreactor Element Path for Data Retrieval

Navigate
PI AF 

element 
hierarchy

Click Select to 
map element 
name & path

1

Select 
element

2

3



12Copyright © 2017 Bristol-Myers Squibb Company

Retrieve “Online” Bioreactor Data Directly into Table

Click Retrieve 
Bioreactor Data

Click Sampled? checkbox 
to populate timestamp

1

2

The button script sends HTTP requests to the PI Web API machine to retrieve “online” 
bioreactor data based on the sampling timestamp and the attribute mapped to each column

3

Note: Similar user interface and scripting developed to retrieve “offline” data and match with contextual data
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STEP 2:

Building Improved Data Analysis Capabilities
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An Analytics Tool Can Help Our Scientists…

Save Time Gathering Data! – automates data aggregation from ELN, LIMS, & PI System®

Save Time Reformatting Data! – automates data transformation to make compatible for 
visualization and reporting

Save Time Reviewing Data! – no need to log into ELN or LIMS to your data

Save Time Interpreting, Preparing Reports, and Presentations! – presents a set of 
standard upstream data visualizations useful for many applications

Avoid Errors! – sources data from the source; no more manual data transcription and 
potential errors

Focus on Analyzing Data! – allows scientists to focus their time on the value-added work, 
data analysis… transforming data into process knowledge

Our conservative estimate: an analytics tool can reduce data analysis time by at least 25%
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Our Data Architecture Enabling Our Analytics Tool

ELN

PI System®

LIMS

Oracle DB

Oracle DB

Proprietary 
Time Series DB

PI System®

Published Data

“offline” bioreactor data, 
contextual data

“online” bioreactor data

analytical bioreactor data
e.g. size variants, charge 
variants, glycan variants, 
titer, process impurities

Data Type Source Repository Target Repository Analytics Tool

PI Integrator for 
Business Analytics

Oracle GoldenGate

ELN
Replicated Data

Oracle DB
“Datamart”

The “Biologics Analytics 
Tool” (BAT) is a dxp file 
published to the Spotfire 
library with information 
links to “Datamart” and 

LIMS data sources
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• Requirements:

– Must be able to retrieve time-aligned data from multiple time ranges

– Must be able to join with ELN data that provides batch context

• Explored other options including OSIsoft PI Field Connectivity Framework, 
a custom Spotfire extension

• Selected PI Integrator for Business Analytics 2016 R2 Data Warehouse 
Edition because it made it simpler:

– No coding was necessary

– Web-based user interface was easy-to-use

– It was possible to publish to our “Datamart”, co-locating with ELN data

PI Integrator for Business Analytics Made It Simpler
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Create View on PI Integrator for Business Analytics

Select Data1

Modify View2

Publish3

Navigate element hierarchy

Select attributes

Adjust asset shape

Add/remove columns

Change column names

Adjust sampling frequency

Adjust start/end times

Select target database

Select run mode

Select run frequency
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Publish PI System® Bioreactor Data to “Datamart”

5,500,000+ rows published so far with 32,000+ additional rows published per day
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Visualizing PI System® Data in Biologics Analytics Tool



20Copyright © 2017 Bristol-Myers Squibb Company

Visualizing PI System® Data in Biologics Analytics Tool

Online data from PI System® trellised by run

Scroll to view different runs
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Visualizing PI System® Data in Biologics Analytics Tool

Online data from PI System® trellised by attribute

Scroll to view different attributes
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Visualizing PI System® Data in Biologics Analytics Tool

Online data from PI System® trellised by attribute

Change color settings based on 
context sourced from ELN database
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Visualizing PI System® Data in Biologics Analytics Tool

Online data from PI System® grouped by context sourced from ELN database



24Copyright © 2017 Bristol-Myers Squibb Company

• Provided multiple demos to both scientists and 
management to promote tool and build 
excitement

• Released for use in early March 2017

• Drive adoption:

– Provide training and guidance

– Address any unforeseen issues

– Collect feedback for improvement

• Will survey scientists to assess reduction in 
data analysis time

• Explore using batch context data captured in 
ELN to generate Event Frames

Next Steps

I’m going to save so 
much time when 

visualizing data across 
multiple sets of 
experiments!

I’m excited about being 
able to overlay online 
trends with just a few 

clicks! This tool is going to help 
me dive deeper into the 

data and discover 
overarching trends!
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RESULTSCHALLENGE SOLUTION

COMPANY and GOAL

Leveraging PI System® to Build a 

Biologics Analytics Tool

With a growing biologics portfolio, Bristol-Myers 

Squibb sought to standardize laboratory-scale 

cell culture data management & analysis

Inefficient and inconsistent 

process for managing and 

analyzing bioreactor data 

across groups and sites

Leveraged PI System® to 

build an analytics tool for 

laboratory-scale bioreactor 

data using Spotfire

Released for use in early 

March 2017; highly 

anticipated by upstream 

scientists

• PI Web API used to retrieve 

bioreactor data directly in ELN

• PI Integrator for Business Analytics 

used to publish bioreactor data for 

consumption by analytics tool

• Estimate at least a 25% reduction 

in data analysis time

• Will survey scientists to assess 

reduction

• 100+ upstream scientists

• 2 departments

• 6 groups in 5 locations across 

United States and Ireland
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Contact Information

Sohan Patel

Sohan.Patel@bms.com

Engineer I

Bristol-Myers Squibb
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With special thanks to…

Bristol-Myers Squibb: Kenneth Yuen, Anthony Valbrun, Jeffrey Dziedzic, Matthew Morrow, Lori Harmon

OSIsoft: Edith Monino, Laura Posner, Alassane Seck, Matei Butnarasu, Weikang Sun, Scott Zimmerman
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Questions

Please wait for the 

microphone before asking 

your questions

Please remember to…

Complete the Online Survey

for this session

State your 

name & company
http://bit.ly/uc2017-app
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Thank You


