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Vaccine market and technology

Evolution

2July 11, 2017Creating capacity: Innovative solutions for bioproduction 



Emerging markets taking the lead for established EPI vaccines.

Developed markets focusing on vaccines for unmet clinical needs.

Single-use technologies and automated solutions gaining traction.

Vaccine Bioprocess 

Industry 

Reverse vaccinology in the design of next-generation vaccines will allow 

development of personalized vaccines. 

Influenza vaccine evolving from egg based to cell based

(e.g. Flucelvax®/mammalian cell, Flublok®/insect cell).

Viral vector platforms emerging at the cross roads of immunotherapy

in oncology and vaccines.

Self-amplifying messenger RNA platform investigated by major pharma players: Merck, 

Sanofi and GSK.

Vaccine market trends
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Emergence of higher value therapeutic vaccines based on new 
technologies

Prophylactic  vaccines

• Bacterial disease:

Diphtheria, pertussis, tetanus, 
pneumoccocal, Hib, meningoccocal, 
tuberculosis, clostridium difficile… 

• Viral disease:

Measles, mumps, rubella, polio, influenza 
A&B, hepatitis A&B, rotavirus, HPV, JE, 
rabies…

• Parasitical disease:

Malaria, leishmaniosis…

+ combination

Therapeutic vaccines

• Cancer: breast, cervical, colorectal, lung, 

melanoma, prostate…

• Physiological disease (diabetes)

• Allergies (rhinitis, food – peanut, gluten…)

• Drug addiction (nicotine, cocaine)

• Cardiovascular diseases (hypertension…)

• Chronic infectious diseases: Hepatitis B and C, 

HIV, tuberculosis, clostridium difficile…

• Alzheimer

• Orphan diseases/autoimmune (sclerosis)

+
HIGHER PRICES / LOWER VOLUMES
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Therapeutic vaccines standalone

Evolution of vaccine technology and pricing

Before 2000: 
Cheap commodity vaccines 
< $10 a dose

2010: First therapeutic CT cancer vaccine FDA* approved 
Provenge®** $93k a treatment course

After 2006: 
High priced vaccines against novel indications 
> $100 a dose (Zostavax®, Gardasil®, Prevnar13®)

Prophylactic vaccines

Combo oncolytic viral vector / mAbs?

Blockbusters area

2020: Combination of oncolytic VV 
+ checkpoint inhibitors $$?

2015: First oncolytic viral vector FDA and EMA approved* 
Imlygic® $65k a treatment course

*CFDA approved GT vaccine in 2004 and 
oncolytic VV in 2005
**Acquired by Sanpower a subsidy of China 
CNBG in Feb. 2017

2015: 5 blockbusters

2008: First blockbuster Gardasil > $1B revenue 
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Biomanufacturing

Transformed
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Why single-use technologies
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Single-use technology enables regulatory/quality advances from facility design through validation and operations

* Industry reports vary 70% to 120%.
CAPEX = capital expenditure

mo = months
OPEX = operational expenditure

SS = stainless steel
SU = single-use
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Evolution of flexible capacity
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Single-Use
Connected 

Processes

Modular 

Facilities

Shared 

Services 

Campus

• Reduce CAPEX

• Closed system

• Reduce risk of cross 
contamination

• Enable multi-
product facilities

• Reduce CAPEX

• Simplify connected 
steps

• Integrate 
automation

• Streamline multi-
site platforms 

• Reduce CAPEX

• Manage speed to 
market

• Reduced 
investment risk

• Streamline global 
capacity expansion

• Reduce CAPEX

• Further manage 
speed to market

• Reduce business risk

• Access new markets

• Improve operational 
efficiency
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KUBio™
Pre-engineered cGMP-compliant

optimized biomanufacturing solution

FlexFactory™
Integrated upstream & downstream

single-use or hybrid platform

FAST TRAK SERVICES
Cell culture media development and optimization  

Full upstream & downstream process development  

Analytical services  

Clinical manufacturing  

Technology transfer  

Training & education 

BioPark
Biomanufacturing campus providing

capacity only if and when needed

BUSINESS CONSULTATION
Financing guidance       

Connection with credit export & multi-lateral agencies

PROGRAM MANAGEMENT
From concept to realization

One-point-of-contact project management

Logistics management

Full qualification documentation

Local building code and agencies compliance

End-to-end solutions that can transform 
your biomanufacturing

SUPPORT
Process Support

Site-wide system health check
Digital/automation
cGMP warehouse management
Utilities distribution
Quality testing

Process efficiency & compliance
Flexible block of hours

People Support

Placement services
Ongoing technical training
Ad hoc workshops

Product Support

Life cycle management
Parts advisory service
Maintenance analysis scorecards
Qualification 
Preventive maintenance
Media and buffer hydration
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Transformed

Flexibility
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Connected configurable biomanufacturing platform
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Fluid management Fast Trak 
services 

• Process environment easily 
replicated (equipment and 
automation)

• Reduction in tech transfer 
requirements

• Multi-product flexibility

• Consistent liquid connections

• Uniform automation and control

• Remote monitoring and control

• Increased batch release efficiency

• Ease of validation

• Simplified training

• Streamlined operation

Media & 

buffer 

prep 

Cell 
culture 
seed train 

Cell culture 
production 

Virus Release & 
DNA Degradation

Clarification

Concentration/HCP Removal 

Concentration and bulk 

formulation

Chromatography
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Automation
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An integrated, centralized monitoring and control system enables you to optimize the 
performance of your bioprocessing equipment in real-time.

M-STATION

[ HMI ]

PLC

Server

UPS

Process monitoring and control

Historical data collection and display

Security configuration / user privileges

Alarm and event log

Web server portal with reports

XDR-500LXDR-500L

XDR-1000LXDR-1000L

XDR-2000LXDR-2000L
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End-to-end vaccine manufacturing solutions

Fast Trak services
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Single-Use Vaccine Manufacturing Case Studies

Product Purpose Cell Line Bioreactor 

Scale/type

Registration

West Nile subunit vaccine GMP Mfg. for client 
partner

S2 Insect cells XDR-200 mammalian IND filed

Yellow Fever Inactivated Virus 
vaccine 

GMP Mfg. for Xcellerex
product

Vero cells
microcarriers

XDR-50  mammalian IND filed

recombinant Protective 
Antigen (rPA)

DoD Accelerated
Mfg. Contract

Pfenex pseudomonas 
bacteria

XDR-50 microbial

Swine flu H1 DoD Accelerated
Mfg. Contract

Pfenex 
pseudomonas 

bacteria

XDR-50 microbial

Swine flu H1N1 VLP GMP CMO contract SF-9 Insect cells XDR-1000

Dengue soluble antigen
4 serotypes

GMP mfg. for clinical 
trials

Insect cells XDR-200 IND filed
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Transformed

Timelines 
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A complete solution with cost and timeline defined upfront

KUBio video

KUBio™ for mAbs - and coming soon: for vaccines! 
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Time to market compression
With a modular approach, facility and processing equipment can be developed concurrently saving significant time

~ 18 months

start to finish

(standard mAb-

KUBio™)
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Mitigating risk by delaying capital investment
Vaccine Development Pathway : ∑ between 9 and 14 years, in average 12 years

2-4 years

Probability of failure

Probability of success
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Conventional 
stainless steel

Prefabricated facility

Commercial Scale Planning

~4 years to build… start before or in clin. Phase 2 with 
substantial development and commercial risk

~1.5 - 2 years to build... start as late as post Phase 3 when 
clinical development is guaranteed and efficacy is known

NDA
Submission, approval 

& launch prep

Phase 3
Efficacy 

endpoints

Phase 2
Safety & dose

endpoints

Phase 1
Safety

endpoints
IND Launch

1-2 years 1-2 years 2-3 years 0.5-2.5 years
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KUBio™ is a turnkey cGMP-compliant process and facility solution 
for bioproduction that dramatically reduces time to market. 
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Configurable, pre-engineered solution.

Assembled, qualified and cGMP-ready 
within 18 months for mAbs
(24 months envisaged for vaccines)

Prefabricated units constructed off site, 
transported and assembled on site

Site expansion or greenfield 

Automation-integrated FlexFactory™ 
processing platform

Project management, commissioning, 
qualification and training included

A complete solution for biomanufacturing with cost and timeline defined upfront
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Customers

Transformed 
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Enabling flexible, financially sound global biomanufacturing capacity
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FlexFactory™ integrated process line KUBio™ prefabricated facility GE BioPark campus



GE Enterprise solution: CMO

NEED SOLUTION
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A fast-growing biotech startup 
needed a complete solution 
for biosimilars production in 
China, with multiproduct 
processing, rapid start up and 
financial consultation to help 
fund the investment.

GE addressed this need with a 
4 x 2000 L KUBio™, Fast Trak 
services, and financing 
recommendations.

GE ADVANTAGE

KUBio was (and is) the only 
offering in the marketplace 
that delivers fully functional 
cGMP biomanufacturing 
capacity worldwide in just 18 
months.

Complete 

biomanufacturing

solutionProject management Financial consultationSpeed to market
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GE Enterprise solution: big biopharma

NEED SOLUTION
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A top-five biopharma company 
is looking to enhance global 
capacity with a transplantable 
biologics production in China, 
for China. 

GE  4 x 2000 L KUBio™, 
FlexFactory™ production 
platform with integrated 
automation, Fast Trak 
services, and support in China 
with identical processes in 
other locations to improve 
tech transfer and 
development.

WHY GE

In addition to KUBio’s unique 
concept and GE’s deep  
process knowledge, GE also 
has a strong footprint and 
proven track record in China. 
Production environments can 
be replicated across the globe. 
The manufacturing facility in 
China will be operational in 18 
months, well ahead of other 
buildings on the campus.

Process development Operator training
Complete 

biomanufacturing

solution

Local expertise: ChinaSpeed to market
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GE Enterprise solution: innovator

NEED SOLUTION
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An emerging innovator in Asia 
has a mission to make 
healthcare more affordable in 
the region.

GE is addressing this need 
with a 4 x 2000 L KUBio™, 
FlexFactory™ production 
platform, Fast Trak services, 
and financial consultation.

WHY GE

In addition to KUBio’s unique 
nature The manufacturing 
facility in China will be 
operational in 18 months, well 
ahead of other buildings on 
the campus.

HIGHLIGHTS

Process development

Operator training

Complete 

biomanufacturing

solution

Local expertise: China
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Coming soon...

KUBio™ for Vaccines
- BSL-2
- tailored for vaccine production requirements
- pre-engineered, configurable solution
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GE, the GE monogram, ÄKTA, ÄKTAprocess, AxiChrom, Capto, Cytodex, DeltaV, FlexFactory, HyClone, KUBio, ReadytoProcess, ReadytoProcess
WAVE, UNICORN, Uniflux, and Xcellerex are trademarks of General Electric Company. 

Flublok is a registered trademark of Protein Sciences Corporation. FLUCELVAX QUADRIVALENT is a registered trademark of Seqirus, Inc. 
Gardasil, Keytruda, and Zostavax are registered trademarks of Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc. Imlygic is a 
registered trademark of Amgen, Inc. Prevnar 13 is a registered trademark of Pfizer, Inc. PROVENGE is a registered trademark of Valeant 
Pharmaceuticals International, Inc. Yervoy is a registered trademark of Bristol-Myers Squibb Company. 

© 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.

For local office contact information, visit www.gelifesciences.com/contact 

www.gelifesciences.com

GE Healthcare Bio-Sciences AB
Bjorkgatan 30
SE-75184 Uppsala
Sweden
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