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 Introduction: Data integrity: The New CDMO Challenge

 Presentation from OSIsoft
Who is OSIsoft?
OSIsoft in Life Science Industry
How to handle Data Integrity in a Global Ecosystem
OSIsoft PI System Implementations at CDMOs

 Faster and More Reliable Operations: A FUJIFILM Diosynth Biotechnologies’ Case Study

 Closing: Q&A



If you Remember from our Last Webinar...
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Relationship

Loss of Control

Quality 
Management

Loss of 
Intellectual 

Property

Clients often stand to lose a 
significant amount of 

control and visibility over 
their processes

Outsourcing relationships 
benefit from aligning CDMO 

expertise with client needs

Quality has superseded cost savings 
as the top criterion when companies 
choose their CDMO partner. 

Clients are required to 
divulge considerable 
amounts of confidential data. 

Biopharmaceutical Contract Manufacturing Market (3rd Edition), 2019 – 2030, Roots Analysis

Presenter
Presentation Notes
Challenges Related to Outsourcing



New CDMO Challenge: Data Access and Sharing 
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Disparate internal 
and external IT 

and data 
management 

systems

Data stored in 
non-electronic 

systems (e.g. 
paper records)

Increased 
complexity in 
global supply 

chains

Compliance in a 
new era of 
regulatory 

scrutiny (FDA & 
SEC)

Process 
complexity of 
new therapies

Source: Skyland Analytics, The New Challenge: Data Access & Data Sharing (2019)

Top Data Related Challenges in the CDMO Industry



So What?
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Many large and small 
CDMOs don’t have data 
management systems in 

place

These CDMOs struggle to 
provide secure, compliant 

data sharing with their 
partners

Therefore they  have 
to manually extract, 
manage, and share 

their data

Presenter
Presentation Notes
A lack of data transparency can result in:
lack of process oversight 
loss of process IP
difficulty when transferring the process to internal facility or third-party operational inefficiencies such as waste, long cycle times, low yields, minimal throughput, extended time-to-market (and revenue), and diminished margins
cost to the business reputation: product recalls, material supply shortages, disruptive M&A activities, decreased valuation, failed audits, and lawsuits.
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Lack of Data Transparency Can Result In....

 Delay in Business Critical 
Processes – tech transfer, IP 
transfer, regulatory approval,...

 Operational Inefficiencies –
longer cycle times, lower yields, 
minimized throughput...

 Cost to Reputation – failed audits, 
extended time-to-market, supply 
chain shortages...
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It’s your data – take control



© 2020 OSIsoft, LLC   8

Pioneers in operational data management 
for essential industries

40
years

$5B
valuation

21k
sites

140+
countries

2B
data streams

24*
of our first 25 customers

are still with us

WHO WE ARE

Presenter
Presentation Notes

OSIsoft has been the pioneer of helping customers harness the power of this data for over 40 years
<cover statistics>

* # 25 ceased operations!
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Oil & Gas

85%
of the top oil and 
gas companies

Power & 
Utilities

1000+

utilities 
worldwide

Mining & 
Metals

25
of the top 25 
mining and metal 
companies

Pharma &
Life Sciences

25
of the top 25 
pharmaceutical 
companies

Chemicals

9
of the top 10 
chemical 
companies

Manufacturing

6
of the World 
Economic Forum’s 
Factories of the 
Future

Leading the market in critical operations

Presenter
Presentation Notes
OSIsoft has been helping the world's leading companies harness their data for the last 40 years.
Companies around the globe, across industries, trust us.
<highlight relevant stats>
They all deploy PI System software to monitor, manage, and continually improve their critical operations.

NOTE:  You may prefer to swap out this slide for an industry-specific one (eg, pharma slide for a pharma audience)
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OSIsoft: Proud to support the Pharmaceutical Industry
Frame = EA customer

Presenter
Presentation Notes

https://www.rankingthebrands.com/The-Brand-Rankings.aspx?rankingID=370 
All top 22 compaines are PI users
Nr 23 Mylan is not
Nr 25 Daiichi Sankyo is not
Nr 28 Valeant is not
Nr 30 Sunpharma is not
Nr 31 Eisai is not
Nr 32 Servier is not
Nr 33 Endo is not
Nr 41 Alexion is not
Nr 44 Mitsubishi Tanabe Pharma is not
Nr 45 Lupin is not
Nr 46 Actelion is not
Nr 48 Kyowa Hakko Kirin is not
Nr 49 Ono Pharmaceutical is not









http://www.bms.com/
http://www.boehringer-ingelheim.com/corporate/home/home.asp
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OSIsoft: Proud to support the Pharmaceutical Industry

Presenter
Presentation Notes
These are additional pharma companies and medical device companies. Also some new VC founded once in the new Cell & Gene therapy using PI like Bluebird
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Data

Metadata

Information

Digital Fundament 

12

Plug & Produce

Data centric
• Accesible
• Scalable

User Driven
Agile
Transparent
Value driven

Knowledge driven
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User Driven, who are the drivers?

Management MSATSUPPLY CHAIN R&DQuality Maintenance EngineeringAnalytics

Are we meeting 
targets and 
KPIs?

Consolidated 
data in context 
of other data 
like KPI (e.g. 

OEE)

What is the 
risk and how 
are the CPPs 
influencing 
CQAs?

Are we able to 
deliver in time, 
do we have the 
materials we 
need?

Process, 
material, IPC 

and Quality data

Combine EBR 
and 

Operations 
data

Experiment, 
pilot and 
material 

data, 
processes 

and 
performance

Building  
knowledge 
management 
on science & 
risk

Are we 
meeting 
quality
Targets?

Is process 
performing? 
Can we 
optimize 
process?

When is 
maintenance 
best 
performed?

What is the 
correlation and 
causality 
between 
different data?

Aggregated data 
from the 
process.

Reporting 
(EBR/RbE)

Context of 
overall 

process

In context of 
predicted 

asset 
performance 

with 
automatic 
notification

Normalized, 
easily 

accesible 
validated data

Low granularity Hour to daysDays MinutesHours to days Seconds to minutesMinutes to hoursVery different

13
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Three key dimensions

Product
Lifecycle

Process
Model

PR&D Mnfct

Cell
Cult.

Chrom.

TFF

S88/95

Equipment Model

14

Tech 
Transfer
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Bio Pharma 
Plant #1

Digital
Plant #1

Pharma 
Plant  #2

Digital 
Plant #2

Equipment & Process models builds the Smart 
Pharma

15

E.g. Bioreactor Digital 
Twin 

Fermentation Template 

CIP Template 

Chrom. Template 

CDMO #1 CDMO 
#1

Digital 
Enterprise

Metadata
Sensors

Time Series
Equipment data

Performance curves
KPI / OEE

SOP
Alarms
Events

Notifications
Predictions
Biomass
Product

Metabolites
Endpoints

Calibration status
Etc.

Presenter
Presentation Notes
Another example for a digital refinery. 
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Manufacturing Plant

Key Data Centre

Pharma, a truly global ecosystem

CMO/CDMO/CMA/CRO

16



© Copyright 2020 OSIsoft, LLC

Global Process Maps

17

Source: P McKenzie Janssen



© Copyright 2020 OSIsoft, LLC 18

How do we reach there?
Remember it is about the business strategy

18



© Copyright 2020 OSIsoft, LLC

• Connect all 
equipment

• Full visibility

1. 
Simplification

• Enhance
• Trustworthiness
• Accessibility

2. 
Data Integrity • Deliver

• Increase reliability
• Increase 

performance

3. 
Productivity

From standalone to integrated operation 

19
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• Connect all 
equipment

• Full visibility

1. 
Simplification

• Metadata
• Trustworthiness
• Accessibility

2. 
Data Integrity • Deliver

• Increase reliability
• Increase 

performance

3. 
Productivity

• Golden Batch
• Predictive
• Prescriptive 

4. Advanced 
Analytics

From standalone to integrated operation 

20
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1. Simplification

21
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2. Data Integrity

27
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Validation of a global data mart

28
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Data Integrity

Before - Paper After - RbE

29
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Data Integrity – a global snapshot 

USA Total responders 82
Ongoing Data Integrity projects 65 = 79%
Planned Data Integrity projects 16 = 20%
Jan 2020

EU Total responders 67
Ongoing Data Integrity projects 55 = 82%
Planned Data Integrity projects 12 = 18%
Jan 2020

China Total responders 100
Ongoing Data Integrity projects 63 = 63%
Planned Data Integrity projects 26 = 26%
Oct 2019

30
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Data Integrity and Contract Organizations 
(CMO/CDMO)

Carmelo Rosa, Director of FDA OMPQ’s 
“Data integrity issues have always existed!”
Drug makers should not look to contract manufacturers to 
reduce their responsibility for data accuracy and reliability, 
Some biopharma companies regard contract testing and 
production operations as one way to alleviate their 
involvement in inspections and dealings with regulatory 
authorities. 
Data Integrity issues are a Global problem 

Source: John Avellanet – CMO Conference www.ceruleanllc.com

“Every gram we produce is valuable, however the data behind every gram is more valuable”     SVP Lonza
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3. Productivity

32
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Supply chain management and CMO

33
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客户成效业务挑战 解决方案

刘松 自控与信息管理部 执行主任 - Liu Song Executive Director of Automation and Information Management Department

无锡药明生物技术股份有限公司

PI系统作为智能应用平台用于监控、分析和优化工厂的设备和工艺，提高批次工艺的稳定性，并将逐步应用于全球生产基地。

As an intelligent application platform, the PI system is used to monitor, analyze and optimize plant equipment and processes,
improve the stability of batch processes, and will gradually be applied to global production bases.

Continuous process data cannot 
provide batch analysis

The traditional preventive equipment 
maintenance program cannot reflect 
the actual operating status of the 
equipment, and it is easy to cause 
production losses when the equipment 
fails

There is no reference case for the 
construction of process system 
equipment and equipment model

Build batch management of cell culture 
& purification and liquid preparation 
system

Use PI's AF and EF to generate event 
and operation records of equipment in 
the dosing system

Real-time monitoring of the operating 
conditions of the equipment in the 
operating cycle and early warning 
(including more than 6000 valves, 
3000 gaskets, more than 100 pumps 
and agitators)

Process batch management can better 
provide process monitoring and 
deviation warning

Monitor the health factor of equipment in 
real time and guide equipment 
maintenance based on early warning to 
reduce the cost of equipment 
maintenance

Transform preventive maintenance 
based on equipment usage to predictive 
maintenance based on equipment status

总结和概览

Presenter
Presentation Notes
我们在使用构建批次数据展示以及智能维护系统之前，面临的挑战： 
我们的解决方案是：
我们达到的成效：
这是我演讲的总结. 大家看看有没有什么问题，可以进行提问。
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PI System
Global Architecture Diagram

Shanghai

China Factories

Shijiazhuang Ireland United 
States

Singapore

Worldwide HQ ( Wuxi, China)

Overseas Factories

Wuxi

Presenter
Presentation Notes
这是我们的PI系统全球架构，无锡site为全球中心，集成其他site PI系统的信息
每个工厂都会有一套PI系统
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PI 系统策略

36

• PI system is more than a 
historian, PI system is more than 
a reporting tool. 

• A production data platform, 
provide data access, digital 
management and analysis

• GMP  or Non-GMP ?

PI

Presenter
Presentation Notes
ISA95 是工厂信息化的经典模型，PI 系统通常在level 2.5 到 3 层；向下，提供了从传感器，设备的数据入口，向上提供了BI, ERP 和数据分析和应用的数据来源。所以PI 系统不是简单意义上的数据库， 或者

公司目标是建立强大和机敏的全球生产网络，全球工厂的智能化

从GMP 自控系统获取数据控制非常严格，数据分析与处理受限
将PI系统设计为non-GMP系统以便更自由的扩展应用

和自动化系统同步进行设计和交付； 后期结合生产需求进行深度开发
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生物制药工艺: 本质上基于批次过程

Biopharmaceutical process: essentially based on a batch process

Seeding 接种

Seeding N-1 细胞扩增

Production 细胞培养

Harvest 收获

Purification 1 纯化一

Purification 2 纯化二

Purification 3 纯化三

Bulk filling 分装 Drug Substance 原
液

Presenter
Presentation Notes
一个典型的原液生产工艺流程： 包括了上游的细胞培养和下游的纯化。细胞培养有若干个不同阶段的种子培养和一个总的反应器扩增；下游工艺包含了若干个纯化的步骤。它们本质上都属于批次的生产过程，包括了特定的开始到结束。

DS 大批次下，包括了很多亚批次的生产，每个批次有开始和结束；批次和批次之间还有间隔和准备。只有把批次准群的界定出来， 批次数据才有意义。 下面我准备了三个例子来分别讲述。
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细胞培养流程的批次化 - Batch cell culture process

SUB Preparation Medium Charge

pH cal

Temp EQ Inoculation 接种

Cultivation 细胞培养

Harvest 收获

Event Signal 1 Event Signal 2 Event Signal 3
Batch (PI Event 

Frames) generated 
in PI system

Reactor Start signal

Control mode to  
signal seeding start

Presenter
Presentation Notes
这是生物反应器的例子： 上游细胞培养的主要工艺过程，可以简单的划分为三个阶段： 反应器准备， 培养基灌注， 生产。如果细分，培养过程可以分为 接种， 生产， 收获。
自动化控制程序中，可以通过一些特殊信号来区分事件的开始和结束；然后，使用PI Event Frames Interface 和OPC DA interface，我们可以在PI系统中读取这些事件信号，在PI系统中构建细胞培养的批次信息。
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生物制药批次信息数据平台 - Biopharmaceutical batch information data platform

Bioreactor  
❶

Chromatography 
❷

Manufacturing Batch platform for analysis and Visualization 

Prep System.
❸

PI Asset Framework（EventFrame）

Cleaned 
data set

Golden 
batch

Batch 
comparison

BI

Production 
dashboard

Batch 
monitoring

DeltaV batchDeltaV Unicorn

19

32 bioreactors
6 Perfusion
26 Fedbatch

11 purification 
lines

107 dosing 
systems

Presenter
Presentation Notes
用一张图来小结一下： 我们通过PI采集了3种自控系统的工艺数据信息，他们分别是生物反应器， 层析系统， 和工艺配液系统。 其中：
生物反应器和层析分别通过PI_EFGen（Event Frame Generator ）间接生成批次信息；
不锈钢配液系统通过PI_EMDVB(PI Interface for Emerson DeltaV Batch) 直接读取DCS批次信息

我们目前已经完成了32个生物反应器（Perfusion6个+Fedbatch26个），11个纯化单元（Perfusion 7个+Fedbatch4个），和107个（Perfusion 36个+Fedbatch71个）不锈钢配液单元的批次信息采集。

在建立起统一的批次信息数据平台之后， 可以灵活使用PI 或者第三方软件进行数据分析处理，例如PIVision做可视化展示，生产看板，可以创建黄金批次进行批量监测和分析比较。 
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SMART MAINTENANCE
 Traditional: Preventive Maintenance (PM) & Repair

 PM as defined by GMP SOP, impacting production slot & cost
 Repair when there is malfunctioning, leading to product loss

 Smart Maintenance: Predictive Maintenance based on utilization and status
 Early prediction/detection of component failure
 Reduce deviations caused by malfunctioning between PMs
 Reduce loss of production slots and cost for maintenance

Super Skids for Biologics Manufacturing

• Vessel Systems 

• CIP/ SIP Operations

• Auto valves

• Gasket connections

• PM at fixed time interval 

>200 CIP/SIP operations
>6000 automatic valves
>4000 gasket connections

Presenter
Presentation Notes
相对于传统的预防维护，智能维护有如下的益处：1 提前预测、侦测到部件的失效和故障 2. 减少故障和故障带来的偏差 3. 减少集中维护带来生产中断，降低维护成本。 
智能型维护大家并不陌生，在AI 的应用场景中，智能维护可以排在第一位，但是对象基本是单一的大型的动设备，例如大型压缩机。不锈钢系统其实是比较分散的设备集群- 或者叫super skids。无锡的系统有66套罐体系统，200多CIP/SIP 操作，6000 多自动阀，4000多垫片连接，每一个部件都可能有故障风险，那么我们需要更加智能地进行故障预警和排除。
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Smart Maintenance System

41

• PI System as the infrastructure
• PI AF is used to structure the plant's 

equipment assets
• The usage of each equipment 

component can be tracked 
according to different operating 
conditions

Five steps to build smart data application
Equipment model built by PI AF

Presenter
Presentation Notes
如何构建智能应用？ 方法上可以总结为5个步骤。第一是业务需求和场景构建 – 建立故障预警预测模式 第二步 数据收集和结构化处理 – 前面已经对数据做了批次化，在这里进一步采用PI 资产框架把系统的设备资源结构化；第三步，创建相应的应用模型； 第四步，与实际结果进行模型验证； 第5步，确认业务收益。 第2 步和第3步，通常要花费整个项目时间的70%。
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Smart Maintenance System

42

Equipment

Operation times, total revolutions 
and mileage
Operation times, total revolutions 
and mileage
Switching times, operation time 
under special conditions
Switching times

Operating time

Model construction & data
display
CIP&SIP total time

Analysis & M
odel Training

Output

All equipment 
health reports
Detect abnormal 
conditions in real 
time

gasket

Based on the operating status of the equipment in the operating cycle

Presenter
Presentation Notes
按照上面的方法，我们首先做了资产的构建：
资产里列出了设备的关键部件，以及我们需要关注采集的关键参数。例如对于泵来说，启停次数和总的运行转数； 对于隔膜阀，跟踪和采集开关次数，特殊工况的运行时间；例如罐体， 我们关注CIP/SIP 总时间。 另外还加入对垫片数据的跟踪。 
有了这些数据之后，目前我们做了一些简单的模型，来表征设备及部件的健康指数，实现对故障预警的输出。 这个模型还在优化调试和验证。
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Smart Maintenance Dashboard
 Alert is generated when CHI exceeds set limit, calling

for maintenance

 Alert is listed up based on its criticality

 Alert disappears when maintenance is performed

 The system now is in test bed for real world data 

Presenter
Presentation Notes
小结一下： 通过PI 资产框架对不锈钢系统的关键部件及关键运行参数进行了收集，针对不同部件的使用特点和工况构建相应的健康模型。当健康指数超过设定值时， 会发出维护需求预警。 预警会根据严重级别分级发送。警报只有在维护完成后才会消失。
更进一步的智能化场景：智能维护系统与生产排班系统 和工单系统进一步集成之后，维护人员会收到更加精准的维护推送，包括推荐的维护窗口。这样一方面提升了有效维护， 另一方面最大程度减少对生产排班的影响。
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• Batch process data platform to realize real-time data analysis and deviation warning

• Smart maintenance system, monitor the health coefficient of key components of liquid 
dispensing system in real time and guide equipment maintenance based on early warning

• Asset structures and data models can be seamlessly applied to global factories

Achieved

• Aiming at the current smart maintenance system, to introduce  AI tools (machine learning, 
model training) such as SIMCA, R and MATLAB

• Model trial and data verification to optimize the maintenance process
• Promote Wuxi’s PI System to global production bases

Next step…

Presenter
Presentation Notes
总结一下结果和收益。 
已经实现： 

下一步工作： 

1.例如建立针对垫片的智能维护模型，目前只完成垫片的模板设计
2.和AI工具组合使用，引入AI工具组合使用（机器学习，模型训练),如针对生物反应器的SIMCA，R算法&MATLAB算法
3.继续模型试用和数据验证， 优化维护流程 
4. 新工厂PI 系统模型和应用推广
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The largest user community for operations data in Life Sciences?
850+ members, 250+ organizations 
www.pisquare.osisoft.com/groups/life-sciences

• Steering Commitee
– Biogen
– Lilly
– Genentech
– Roche
– Regeneron
– BioMarin
– DRL
– Novo Nordisk
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Challenge Solution Benefits

Faster and More Reliable Operations: A FUJIFILM Diosynth 
Biotechnologies’ Case Study 

Being able to review and verify process 
performance is a key step in 
biopharmaceutical manufacturing. 
However, traditional chromatography 
review, like visually reviewing elution 
peaks, was a time-consuming, error 
prone, and paper-intensive process. 

Paring Sartorius Data Analytics tools 
with OSIsoft PI technology 
FUJIFILM Diosynth Biotechnologies 
developed a new digital 
chromatogram dashboard for 
enhanced chromatography review. 

Shorter review times, resource 
expenditure optimized tenfold, paper 
footprint reduced by ~10,000 
sheets/year, on demand data
accessibility, and increased partner trust 
and collaboration opportunities. 

Do not duplicate or distribute without written permission from FUJIFILM Diosynth Biotechnologies.
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Using Data Analytics to Overcome Chromatography Review Challenges

BIOSMB Process 80/350

Single-Use Continuous Chromatography Systems For Perfusion 
and Batch Bioreactor-based Processes

Traditional chromatography process monitoring, like visually reviewing 
elution peaks,  is time consuming, error-prone, and not fit for continuous 
bioprocessing. 

Multivariate data analytics tools like SIMCA® and SIMCA®-online 
enhance chromatography monitoring and review by detecting small 
deviations in peak shapes before traditional methods can. 

 Monitor process consistency 

 Identify process failures and other trends before they become problematic 

 Easily detect and correct column, cycle, or batch deviations

 Expedite chromatography release process  - bringing you one step closer to RTRT



Identify Column-to-Column Variations
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Traditional Univariate Analysis

Significant Variations Difficult to Detect

Multivariate Analysis

Column-to-column variations Easy to Detect

Source: Capturing the Value of Continuous Chromatography, Umetrics User Meeting 2015, Pall Life Sciences, Marc Bisschops
Data Generated at Boehringer Ingelheim Fremont, CA



Identify Column Malfunctioning 
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Traditional Univariate Analysis

Cycle-to-cycle overlay shows some effect in 
column 5

Source: Capturing the Value of Continuous Chromatography, Umetrics User Meeting 2015, Pall Life Sciences, Marc Bisschops
Data Generated at Sanofi-Aventis Hoechst, Germany

Multivariate Analysis

Performance decay in column 5 clearly indicate. 
Investigation revealed inadequate cleaning 

conditions. 



Implementing Model Based Batch Review
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1. Model Building: Trained Model Builder 
Collects Historical Data (IPC, Analytical, Raw 

Material) and Builds Model with SIMCA®

2. MVDA Compression: Large datasets 
compressed into smaller latent variables 

allows for a simpler representation

3. Connecting Data Sources: In order to 
enable real-time monitoring the model is 

connected to the original data sources

4. Monitor Incoming Batches: SIMCA®-
online applies MVDA in real-time for 

monitoring new batches

5. Real-time Quality Assurance: Trends 
are viewed live on plant floor or from 

control room

6. Immediate Risk Mitigation: alarms 
highlight process deviations and allowing 

for fault faster reaction

Continuous process, first score

3 std. dev. = 5,81739

2 std. dev. = 3,87826

-2 std. dev. = -3,87826

-3 std. dev. = -5,81739

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

t[1] = x1*Temperature + x2*Pressure + x3*Speed + x4*pH + ....
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• Historical data stored in the OSI PI system were 
used as reference batches and to build the 
digital chromatogram project

• During production, data ingested from the 
manufacturing SCADA system to OSI PI system 
were transmitted to SIMCA®-online through a 
SimAPI at real-time frequency

• The visualization dashboard were then made 
available to operators, quality assurance 
personnel reviews, and the partner 

Do not duplicate or distribute without written permission from FUJIFILM Diosynth Biotechnologies.
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PartnerReal-time Process Window 
and Data Download

CDMO Process
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 Shorter review times

 Resource expenditure optimized tenfold

 Paper footprint reduced by ~10,000 sheets/year

 On demand data accessibility

 Increased partner trust and collaboration opportunities

Accelerated Delivery

COGs Optimization

Positive Environmental Impact

Improved Process Traceability

Increased Reliability

Do not duplicate or distribute without written permission from FUJIFILM Diosynth Biotechnologies.
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Consequently this has put pressure on CDMOs 
to implement data management systems that 

provide transparency, preserve customer 
confidentiality, and meet regulatory guidelines

CDMOs have realized the additional value opportunity 
that comes with adopting data management systems 
along with data analytics tools and have  transformed 

these new technologies into service offerings

“Data integrity deficiencies are cited in 65% of all FDA warning letters”1
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How to ensure data integrity and compliance of your data analytics systems, Erik Renberg (2018)

Click Here!

https://blog.umetrics.com/how-to-ensure-data-integrity-and-compliance-of-your-data-analytics-systems
https://blog.umetrics.com/how-to-ensure-data-integrity-and-compliance-of-your-data-analytics-systems


Thank You!

Tiffany McLeod, Market 
Manager Pharma 
Biopharma, 
Sartorius Data Analytics

Petter Mörée, 
Industry Principal, 
Global Lifesciences, 
OSIsoft
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