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An evolving industry 

Biologics  

off-patent 

Diverse drug 

pipelines 

Personalized 

medicine 

Localized 

manufacturing 

New drugs at 

lower cost 

Adapt quickly to 

market demand 

Time to  

market 

DRIVERS OF CHANGE CHALLENGES 



2016-2020 biologics market dynamics 

Biologics sales by type Biologics sales by geography 
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Source: Deloitte report 

https://www2.deloitte.com/content/dam/Deloitte/us/Doc

uments/life-sciences-health-care/us-lshc-advanced-

biopharmaceutical-manufacturing-white-paper-

051515.pdf 
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Fluid management 
ReadyToProcess filtration devices | ReadyCircuit™ bags and tubing assemblies | ReadyMate™ aseptic connectors  

Process 

development 

Analytical 

services 

Medium and  

feed  

development 

 

Medium 

preparation 

Xcellerex™ 

XDUO  

100 to 2500 L  

mixers 

HyClone™ cell 

culture media, 

supplements and 

process liquids 

Cell culture  

seed train and production 

ReadyToProcess  WAVE™ 25 system 

Xcellerex XDR 200 to 2000 L bioreactor 

ReadyToProcess™ filters for cross-flow filtration 

 

Harvest 

operations 

BioProcess™  

NFF* Pump 

System 

HyClone buffers 

and process 

liquids 

 

Virus 

reduction 

Xcellerex XDUO 

mixers 

 

Buffer 

preparation 

Xcellerex  

XDUO 100 to 

2500 L mixers 

HyClone buffers 

and process 

liquids 

 

Purification  

operations 

ÄKTA™ ready system 

ReadyToProcess chromatography columns 

ReadyToProcess filters for cross-flow filtration 

ReadyToProcess membrane absorbers  

 

Virus 

filtration 

BioProcess 

NFF* Pump 

System 

 

Bulk formulation 

and sterile filtration 

Bulk fill equipment 

 

Evolve with transformative technologies 
GE Healthcare single-use portfolio across the bioprocess spectrum 

*NFF = normal flow filtration 



Less clean room space resulting in lower utility requirements 
and smaller footprint 

DSP = downstream proccessing, Equip. prep. Equipment preparation, Inoc./Prep. = 

inoculation/preparation 
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Increased operational efficiency 
through reduction in labor  
 • Eliminated cleaning and sanitization in place (CIP, SIP) and related cleaning 

validation 

• Ten-fold reduction in system set-up time with single-use flow paths and 
prepacked columns 

 

 



Single-use technologies enabling today’s outcomes 

• Process economics 

• Flexibility 

• Cleaning 

• Sustainability 

 

Industry questions 

• Regulatory uncertainty 

• Standardization 

• Managing CQAs of single-use equipment 

 

Benefits 
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Common pharmaceutical regulatory GMP 

“Equipment shall be constructed so that 
surfaces that contact components, in-
process materials, or drug products shall 
not be reactive, additive, or absorptive so 
as to alter the safety, identity, strength, 
quality, or purity of the drug product 
beyond the official or other established 
requirements.” 

 

“Production equipment should not present 
any hazard to products. Parts of 
production equipment that come into 
contact with the product must not be 
reactive, additive or absorptive to such an 
extent that it will affect the quality of the 
product and thus present any hazard.” 

21 CFR 211.65 EMA/EU Eudralex Vol 4. Chap. 3.39 

8 

It is clear what we should do, but it is not clear how it should be done  

August 20, 2017 Overcoming regulatory uncertainty to fully realize  

the benefits of single-use technology  



Fortem™—single-use platform film 
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The simplicity of one film  
for your entire bioprocess  
workflow 

Developed through a 
combination of material science 
and applications expertise 

Exceptionally robust security  
of supply framework 

Multi-million dollar  
investment 



Fortem™—built from the ground up for bioprocess 

Optimized for all single-use applications 

up to 2500 L 

freeze / thaw 

cell culture / microbial 

powder handling 

bulk storage of liquids 

liquid transportation 

Designed with a ten-layer film 

architecture and extensively tested for 

mechanical performance, 

biocompatibility, and extractables in 

accordance with the BPOG protocol.  

Material science 

10-layer film architecture 



Accountability 

Topic Conventional Single-use 

Sterilization Steam-in-place Supplier-outsourced gamma sterilization 

Cleaning Clean-in-place and equipment turn-

around 

Ongoing order-receipt of single-use 

systems 

Change management Durable system, not as susceptible to 

supplier change 

Plastics subject to change: effective change 

management begins with the supplier 

Single-use technology adoption elevates supplier 
responsibility 
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End User End User Supplier 

Responsibility 
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Issue Multi-use Single-use 

Technology Clean-in-place, steam-in-place Gamma irradiation 

Qualification Internal end user qualification External supplier qualification 

Sterilization execution End user Supplier and sub-supplier 

Responsibility End user 

Engineering, manufacturing 

Multiple parties 

Supplier quality auditors – both parties 

Sterilization 
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Image courtesy of division of Industrial 

Biotechnology, KTH/Biotechnology 

GE Healthcare FlexFactory™ biomanufacturing 

operations in Marlborough, MA, USA 
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Sterilization – augmented responsibilities 
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• Develop technical understanding of 
gamma sterilization 

• Train supplier quality auditors on 
sterilization and clean rooms 

• Qualify and execute gamma sterilization 
according to standards and with 
appropriate documentation 

• Develop in-house expertise 

• Qualify service providers 

 

End User 
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Issue Multi-use Single-use 

Materials Stainless steel, glass, rubber Plastics 

Methods Pressure decay Pressure decay 

Confidence Higher – history and in-house control Lower – little history and high supplier reliance 

Approach Common practices – easy  Risk-based 

Responsibility End user Supplier and end user 

Integrity and leak assurance 
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Image courtesy of division of Industrial 

Biotechnology, KTH/Biotechnology 

GE Healthcare FlexFactory™ biomanufacturing 

operations in Marlborough, MA, USA 
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• Develop strategy for managing under a risk-
based approach 

• Develop  expertise 

• Ensure auditors are equipped to audit 
suppliers 

• Choose suppliers who will support effectively 

• Expertise: Qualify components, test methods, 
and instrumentation 

• QbD:  Qualify manufacturing steps vis-a-vis leak 
proofing 

• Demonstrate state of control 

End User 

Integrity and leak assurance – augmented responsibilities 
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Issue Multi-use Single-use 

Technology Stainless steel, glass, rubber Plastics 

Standardization Standards (e.g. 316L) No formulation standards 

Complexity Low – history  confidence High – formulations, supply chain traceability 

Responsibility End user 

Engineering, manufacturing 

Multiple parties 

End user supplier quality auditors 

Extractables 
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Image courtesy of division of Industrial 

Biotechnology, KTH/Biotechnology 

GE Healthcare FlexFactory™ biomanufacturing 

operations in Marlborough, MA, USA 
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• Develop strategy for managing extractables & 
leachables 

• Augment expertise 

• Ensure auditors are equipped to audit 
suppliers 

• Choose suppliers who will support effectively 

• Expertise: materials and testing 

• Qualify components 

• Qualify service providers 

• Manage extractables within change management 

• Produce end-user-ready documentation 

 

End User 

Extractables – augmented responsibilities 
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gelifesciences.com 

 

GE, the GE Monogram, Imagination at work, and FlexFactory are trademarks of General Electric Company.  

 

SKYCellflu is a trademark of SK Chemicals Co. VPRIV is a trademark of Shire Human Genetic Therapies, Inc. 

All other third party trademarks are the property of their respective owner. 

 

© 2017 General Electric Company.  

 

All goods and services are sold subject to the terms and conditions of sale of the company within  

GE Healthcare which supplies them. A copy of these terms and conditions is available on request.  

Contact your local GE Healthcare representative for the most current information. 

 

gelifesciences.com/contact 

 

GE Healthcare Bio-Sciences AB 

Björkgatan 30 

751 84 Uppsala 

Sweden 




