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•  CHANGING PRODUCT PORTFOLIO 
•  FACTORIES OF THE FUTURE:  FLEXIBILITY AND AGILITY 
•  TECHNOLOGY PLATFORMS AND  END TO END INTEGRATION:  PHARMA 4.0 
•  QUALITY & SAFETY :  FALSIFIED MEDICINES, DRUG SHORTAGES 

•  READINESS FOR INNOVATION:  PRODUCTS AND PEOPLE 
•  REGULATORS VIEW ON INNOVATION 

•  HOW CAN ISPE HELP INDUSTRY 
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THE BIG PICTURE 
INNOVATION AND TRENDS IN GMP AND GEP 



Connecting Pharmaceutical Knowledge ispe.org 

 BIOLOGICS   
•  mAbs – Monoclonal Antibodies 
•  Biosimilars 
•  ATMPs – Advanced Therapeutic Medicinal Products 
•  ADCs – Antibody Drug Conjugates (High Potent Drugs) 

MERGERS AND ACQUISITIONS 
•  Product Transfers, Know how transfer 

SHORTER PRODUCT LIFE CYCLES 
•  Market demand variations 

BLOCKBUSTER MODEL OUTDATED 
•  Higher complexity of product portfolio, Orphan drugs raise 
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CHANGING PRODUCT PORTFOLIO 



Connecting Pharmaceutical Knowledge ispe.org 4 



Connecting Pharmaceutical Knowledge ispe.org 5 



Connecting Pharmaceutical Knowledge ispe.org 6 



Connecting Pharmaceutical Knowledge ispe.org 7 



Connecting Pharmaceutical Knowledge ispe.org 

 FLEXIBILITY  AND AGILITY   
•  Shorter product change over times 
•  Modular factories (ISPE conferences) 
•  Operational excellence (ISPE guideline, Training ITEM) 

• Business processes 
•  Technical processes 
•  IT supported documentation 

•  Good Engineering Practice (ISPE guideline) 

• Project management capabilities (ISPE guideline) 

•  Workforce of the Future 
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FACTORIES OF THE FUTURE 
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TECHNOLOGY PLATFORMS AND END TO END INTEGRATION – 
PHARMA 4.0 

Automation  
End to End, 

Vertical & Horizontal 
Integration 

Quality 
Predictive Control 

Workforce 4.0 
Knowledge 

Management 

PHARMA 4.0 
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Information available everywhere 
In the company 
In all countries 
In all business units 
In all departments 
In all involved service providers 
In all involved regulatory authorities 

Electronic data interchange 
Within the company 
With all involved countries 
With all business units 
With all departments 
With all involved service providers 
With all involved regulatory authorities 

Industry 4.0 and Pharma 4. 0 DIGITIZATION 
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1. HOLISTIC MANUFACTURING CONTROL STRATEGY 
2. PLUG AND PRODUCE 
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ISPE has started 2 Special Interest Groups  
to define a practical way  

from industry 4.0 to pharma 4.0 
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HOLISTIC MANUFACTURING CONTROL STRATEGY 
What We Need: Best Practice Implementation Methodology 

Best Practice Methodology 

    Commercial  
      Manufacturing 

Technology  
Transfer 

Pharmaceutical 
Development 

Pharma 4.0 

Control Strategy:  
What we submit 

Holistic Manufacturing Control 
Strategy:  

What we implement 

Applying Data Integrity by Design 

Business Process Harmonization 

Process Maps 

Process Data Maps & Data Flow 

Vertical & Horizontal Data Integration 

Risk Based Approach / Critical Thinking 

Transfer to CMOs 
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Problem Statement for Plug and Produce:  
Complex and Cost Intensive Equipment Integration,  
Pharma Standard is Missing 

ERP 

MES 

PLC / SCADA Integrated 
services close to 

production 

MES  
as a Service 

Pred .  Maint . 
as a Service Service … 

B … A 

… CPS Robots Equipment Machines 

App App App 

IoT Integration Layer - 

Tomorrow: 

Simplify, reduce engineering & increase usability 

Today: 
Individual Solutions 

ISPE: White Paper  => Standard Tomorrow: 
Plug&Produce 
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LEGACY PRODUCTS   

•  Developed for different target profiles 
•  Not suitable for automated processes 
•  Upgrading or re-development needed 
•  Portfolio pruning as a condition 
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READINESS FOR INNOVATION 
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FALSIFIED MEDICINES DIRECTIVE  

•  Mass serialisation on pharmaceutical packaging 
•  End to end integration along the value chain: verification of originator 

product based on ISPE GAMP standard 

DRUG SHORTAGES   
•  ISPE Drug shortage survey 
•  ISPE Drug shortage prevention plan 
•  ISPE Drug shortage gap assessment tool 
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QUALITY AND SAFETY 
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NO COMPROMISES FOR QUALITY AND SAFETY 
•  Continuous manufacturing to improve market availability of drugs 

• API, Biologics, big volume products 
• Small products: personalized medicine? 

•  Avoid contamination (ISPE Containment Manual) 

• Single use technologies 
• No cleaning validation 
• Containment 
•  Isolators 
• Aseptic processing (Annex 1 EC GMP Guide) 
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REGULATORS VIEW ON INNOVATION 
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•  Product portfolio drives speed to innovation 
•  Factories of the future need careful investment consideration, there is no 

more a standard solution but a lot of elements to combine 
•  Digitization will disclose potentials never achievable before 
•  Quality and safety cannot be compromised 
•  READINESS FOR INNOVATION:  PRODUCT design AND PEOPLE capabilities 

are of the essence 

ISPE offers the platform for dialogue with all stakeholders ! 
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SUMMARY 
INNOVATION AND TRENDS IN GMP AND GEP 



Connecting Pharmaceutical Knowledge ispe.org 24 

Спасибо 

Thank you 


