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AGENDA

• Introduction

• Enterprise PI as an enabler for API 

Manufacturing
– J&J Pharma, OSIsoft and the EA

– Integrated Manufacturing Design

• Enterprise PI as an enabler for Product 

Development
– Integrated Product Development & How PI Fits In
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3 Business sectors:

• Consumer (26%)

• Medical devices & 
diagnostics (38%)

• Pharmaceuticals (36%)
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J&J Pharma Sector

Research

Commercial

Manufacturing

Pharmaceuticals GOC

API Manufacturing

Pharmaceutical Manufacturing

Large Molecules:

- Upstream production and downstream purification of large biologic molecules

Small Molecules:

- Chemical synthesis of active pharmaceutical ingredients

Fill/Finish:

- Non-sterile liquids, solid dosage, parenterals
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J&J Pharma Sector

Research

Commercial

Manufacturing

Pharmaceuticals GOC

Pharmaceutical Development

Drug Product Development:

- Non-sterile liquids, solid dosage, parenterals

API Large:

- Upstream production and downstream purification of large biologic molecules

API Small:

- Chemical synthesis of active pharmaceutical ingredients

Supply Execution/Management:

- Manufacture/supply & distribution of clinical supplies
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Business Realities

Competitive Rivalry
• Industry consolidation
• Industry growth slowing
• Competition for market share

Threat of New Entrants
• Government action weakening market 
position 
• Biosimilars/Generics

Threat of substitute products

Bargaining Power 
of Suppliers

Bargaining Power of 
Buyers
• Brand loyalty dropping
• Buyer consolidation
• Buyers simply not buying
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Agenda

• Introduction

• Enterprise PI as an enabler for API 

Manufacturing
– J&J Pharma, OSIsoft and the EA

– Integrated Manufacturing Design

• Enterprise PI as an enabler for Product 

Development
– Integrated Product Development & How PI Fits In
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Enterprise Agreement

• Dec ’08, Signed a J&J wide Enterprise 

Agreement (EA) with OSIsoft for the provision of 

their PI Infrastructure in a cost effective manner.

• Currently 3 agreed EA categories negotiated, 

namely

– API manufacturing (Biologics or Chemical)

– Development (Biologics or Chemical)

– Fill Finish / Packaging
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J&J Pharma CHEMICALS
Athens, GA
Cork, Ireland 
Geel, Belguim
Schaffhausen, CH
Wilmington, DE
Westbury, Tasmania

BIOLOGICS
Cork, Ireland
Leiden, Netherlands
Malvern, PA
Manati, PR
Spring House, PA
Radnor, PA

FILL/FINISH
Schaffhausen, SW
Gurabo, PR
Latina, IT
Beerse, BE
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Active J&J Pharma sites

BIOLOGICS
Cork, Ireland
Leiden, Netherlands
Malvern, PA
Manati, PR
Spring House, PA
Radnor, PA

FILL/FINISH
Schaffhausen, CH (R&D)
Gurabo, PR

CHEMICALS
Cork, Ireland 
Geel, Belguim
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J&J Pharma potential
CHEMICALS

Athens, GA
Schaffhausen,CH
Wilmington, DE
Westbury, Tasmania

FILL/FINISH
Schaffhausen, SW
Latina, IT
Beerse, BE
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Justification of OSIsoft PI Investment (EA)

• Effort reduction
– Elimination of manual data transcription and 

associated manual cross-checking

– Consolidated alarm reporting for building 
management, process, laboratory, warehouse 
and utility systems

– Minimization of data gathering time required to 
perform investigations

– Consolidation of data visualization for improved 
process monitoring and historical batch analysis

• Enabling step for integrated manufacturing 
design
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Other Benefits of the Enterprise 

Agreement

• Licensing flexibility allows for better 

engineering decisions

• Cost certainty leads to easier project 

justification

• Partnership with the OSIsoft CoE and TQS 

creates:

– Standard approach to system design

– Creation of standard validation protocols

Free UC vouchers!!!
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Architecture Design #1 – Local J&J Server
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Architecture Design #2 – Remote J&J Server
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Agenda

• Introduction

• Enterprise PI as an enabler for API 

Manufacturing
– J&J Pharma, OSIsoft and the EA

– Integrated Manufacturing Design

• Enterprise PI as an enabler for Product 

Development
– Integrated Product Development & How PI Fits In
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Goal:  S95 Production Operations Activity Model

18

Production
performance

Production
schedule

Production
execution

management

Production
resource

management

Production
dispatching

Production
tracking

Detailed
production
scheduling

Product
definition

management

Production level 1-2 functions

Production
data

collection

Production
Performance

analysis

Production
capability

Product
definition

Equipment and process
specific production rules

Equipment and process
specific data

Operational
responses

Operational
commands

Werum
PAS|X

Production
execution

management

Production
resource

management

Production
dispatching

Production
tracking

Detailed
production
scheduling

Product
definition

management

OSIsoft PI

Production
data

collection

Production
Performance

analysis
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Challenge #1 – Process Control Systems
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Challenge #2 – Inconsistent 

terminology across organization

Flow Through Chromatography 
(Development)

Eluate Filtration
Eluate Storage
Equilibrate

Load
Rinse1

Rinse2
Rinse3

Sanitization

Storage

Strip

Wash1

Flow Through Chromatography 
(Commercial)

Filtration
Storage
Equilibrate

Load
Rinse

Sanitization
Storage

Strip

Wash



© Copyright 2010, OSIsoft LLC. All rights reserved.

Solution: PI AF and MES

• Library element templates –

Elements represent either 

physical or logical entities.

• AF element template library 

used to generate ‘Super 

Class’ of equipment for use 

across all of GPSG.

21
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Solution: PI AF and MES

• Each Element template 
is made up Attribute 
templates (Aliases).

• Attributes can be linked 
to read/write data from/to 
PI or other data source.

• PAS|X will query the AF 
database, based on the 
Unit Class\Attribute 
name.

22
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CMMS

LIMS

ERP/Lab 
Inventory

Production 
Floor

(Manual & 
Automation)

Paper Lab 
Notebooks

Production 
Data

Test
Results

Samples

Production
Data

Design of Experiments, 
Process Definition

Execution 
Instructions

Process /
Production Data

Identity & Location 
Information

Maintenance 
Request

Maintenance 
Results

Ingredient 
Labels

Process 
Orders, 
Mat’l reqmts

Consumed 
and Receipts

Challenge #3:  Paper

http://www.axialis.com/docs/iw/fig-20.jpg
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Solution:  Production Analysis using PAS-X 

EBR Framing

• OSIsoft and Werum are 
collaborating to develop a batch 
event interface which will become 
a standard OSIsoft PI product.

• This will enable us to perform 
batch analysis at the EBR level 
from a BO or BF perspective.

• The capability to store basic 
function activities as batch events 
will be provided similar to current 
DCS batch engines.
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Detailed Production Schedule
Production Resource Management
Detailed Master Batch Records
Production Plan Execution 
Electronic Batch Recording
Weigh & Dispense
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Material Tracking & Genealogy in Production
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Summary

• J&J Pharma has committed to significant reduction 
in its COGS over a 5 yr period

• OSIsoft PI is a key element of an integrated system 
that delivers:
– Improve Efficiency of Production Administration

– Operational Efficiency Improvement

– Yield Improvement

– Reduced Cost of Investigations

– Decrease TCO of Legacy Systems

– Cost Avoidance, investment in legacy systems

• Bottom line result:  Demonstrated a strong positive 
NPV (not including other intangible benefits)



© Copyright 2010, OSIsoft LLC. All rights reserved.

Agenda

• Introduction

• Enterprise PI as an enabler for API 

Manufacturing
– J&J Pharma, OSIsoft and the EA

– Integrated Manufacturing Design

• Enterprise PI as an enabler for Product 

Development
– Integrated Product Development & How PI Fits In
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Tech
Transfer

TT  within 
Development 

TT to GPSG

TT to CMO

Clinical 
Supply

Logistics / Production 
Planning

Clinical Bulk 
Manufacture & Fill, 

Finish

Raw Material 
Procurement

Label, Pack, Deliver 
Clinical Supplies

Regulatory Dossier Prep

CMC Dossier 
Preparation 

(IND, Ammend)

CMC Dossier 
Preparation 

(BLA/NDA/MAA)

Product & Process Knowledge Development

API 
Development

DP Formulation 
Development

Quality 
Control

Device/Delivery 
Development

Analytical 
Development

MPS

DoE/QbD
Definition

Scale-Up
Criteria

Product
Characterization

Stability
Testing

Process
Optimization

Goal:  Integrated, lean product development
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Control over Analytical Method
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Dev Lab

Challenge #1:  Manage & control our data

Most dataProduct 
charac’n

data

Sparse
data
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Control over Analytical Method
Dev Qualified Validated
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Validated

Clin Mfg

Dev Lab

BLA/NDA, PAIs
Comm Lot Release
Annual Stability
SPC/Trending

INDs
Clin Lot Release
IND & Reg Stability

Tech Transfer
PD Reports
Dev Stability

QbD – Design Space
Process & Product Knowledge–Leverage Next Proj?

Challenge #1:  Manage & control our data
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Control over Analytical Method
Dev Qualified Validated
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Validated

Clin Mfg

Dev Lab

Needs:
 Controlled Reports

or queries
 Master Data Strategy
 Enterprise Solutions

Needs:
 Ad hoc querying
 Able to read/ref all data
 Data/model Standards
 Ease of configuration

Challenge #1:  Manage & control our data
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Challenge #2: Current State

Homosapien Based Data Integration

Lab Automation Plant Automation Business/Quality

http://www.agilent.com/
http://images.google.com/imgres?imgurl=http://wac.osu.edu/images/excel_logo.jpg&imgrefurl=http://wac.osu.edu/standards/guide.htm&usg=__Y_Ln-x6KeQ5sTgzPovnev9Uf1Do=&h=45&w=50&sz=2&hl=en&start=19&sig2=jm1Ha5OFqbFQ9X7t0Zy9WA&um=1&itbs=1&tbnid=GXf87F0yAY64JM:&tbnh=45&tbnw=50&prev=/images?q=excel&um=1&hl=en&sa=N&tbo=1&imgsz=i&tbs=isch:1&ei=w4rES_yPD562tgOniqTQDA
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Solution:  Business Intelligence through  

S95, Recipe, and Data Warehousing

Data Sources

Execution 
Engine

Data Storage

Data Analysis

Execution 
commands

Execution
Metadata

Source
Data

Query/
Results

ERP

Production order status
Material consumptions

Master material data
Production orders

Query/
Results

Level 1/2a

Level2b/3

Level 3

Level 4

Level 5
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Key Concept #1 – S95

Data Sources

Execution 
Engine

Data Storage

Data Analysis

ERP

• Level 5:  Business 
Intelligence

• Level 4: Capability & 
Scheduling level 
(Months, Weeks & 
Days)

• Level 3: Workflow 
execution level (Days, 
Shifts, Hours, 
Minutes, Seconds)

• Level 2: 
Monitor/control 
level(Minutes, 
Seconds & sub-
seconds)

• Level 1: Sensing 
level(Seconds & sub-
seconds)
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Key Concept #2 – Recipe based execution
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Key Concept #2 – Recipe based execution
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Key Concept #2:  Recipe-based execution

• Requirements:

– a harmonized data model across systems

– systems capability to configure re-usable libraries of standard 

unit operations.

– exchange recipe structures between our eLN and MES/RES 

systems based on XML schemas underwritten by the recipe 

based approach (e.g. B2MML).

– contextualization of our data regardless of the system it was 

generated in.

Filename       

• Results

– Inherent Quality by Design!
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Key Concept #3 – Data Warehousing

Data 
Sources

MES

LES

ELN

PCS

LIMS

OSIsoft
PI

Data Storage

Data 
Warehouse

Services:
Clean, combine,
and standardize

Data Store:
Flat files and
relational tables

Processing:
Sorting and
sequential
processing

Extract

Extract

Extract

Extract

Extract

Extract

Load

Load

Load

Data Mart #1:   
Data based on a 
single business 
process (e.g. 
stability

Data Mart #2

Data Mart #3

Data 
Analysis

Report Tools

Ad Hoc Query 
Tools

Report Writers

Analytic 
Applications

Modeling:
Forecasting
Scoring
Data mining

Access

Access

Access
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Put to Use: Process Development

Data Analysis

Query/
Results

Data Sources 
(PCS/PLC)

Data Storage

Source
Data

Material 
consumptions

Lab Inventory

Master 
material 

data

Execution 
Engine (eLN) Execution

Metadata & 
Batch Context

Start/stop commands for 
Recipes/methods,
parameter values

Level 1/2a

Level2b/3

Level 3

Level 4

Level 5

Execution

Data
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Put to use:  Analytical Development

Data Analysis

Query/
Results

Data Sources 
(Instruments)

Data Storage 
(LIMS)

Source
Data

Material 
consumptions

Lab Inventory

Master 
material 

data

Execution 
Engine (eLN) Execution

Metadata & 
Batch Context

Start/stop commands for 
Recipes/methods,
parameter values

Level 1/2a

Level2b/3

Level 3

Level 4

Level 5

Execution

Data
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Put to use:  Clinical Production

Execution 
Engine 

(MES/ LES)

Start/stop commands for 
Recipes/methods,
parameter values

Execution
Metadata & 
Batch Context

Query/
Results

Data Analysis

Query/
Results

Data Sources 
(PCS & Inst.)

Data Storage 
(LIMS and PI)

Source
Data

Production order status
Material consumptions

Execution

Data

Level 1/2a

Level2b/3

Level 3

Level 4

Level 5

ERP

Master material data
Production orders
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Business Impact (Expected)

• Tech Transfer
– First time right electronic transfer of processes and analytical 

methods from eLN to MES/LES with rich data support from 
OSIsoft PI and LIMS

• Clinical Production
– Paperless production & zero day product release enabled by 

MES/LES, LIMS, and OSIsoft PI

• Regulatory Filings
– Standard data structure enabled by recipe-based approach and 

use of MES/LES/ELN eliminates non-value added time in 
dossier preparation

• Knowledge Management
– Standard data structure promotes reuse of experiment design; 

easy access to knowledge improves future development and 
enables Quality by Design approach to product development
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Timeline

Key Activities 1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11

OSI PI Implementation

LES Implementation

ELN Implementation

MES Implementation

LIMS/CDS Consolidation

Data Warehousing
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Conclusion

• Pharma industry has to act now to better leverage 
what technology can do in the area of knowledge 
management in both the manufacturing & 
development spaces

• OSIsoft is a key partner because:
– OSIsoft PI is a fundamental piece of the data management 

strategy for both the Pharma supply chain and drug 
development functions

– OSIsoft has proven to be a strong collaboration partner 
with other key platform vendors

– Enterprise Agreements (specifically through the CoE and 
TQS) enable standardization in system structure and 
flexibility in system implementation



Thank you
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